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Preface

This preface provides information about the objectives, organization, and conventions of
the Planning and Installation Guide.

Obijectives

This document provides planning and installation information for the ShoreTel system and
components.

Audience

This guide is written for the person who plans, installs, administers, and maintains the
ShoreTel system. This individual should be knowledgeable about data networking and
telephony to use this guide effectively.

Organization

This document is generally organized into major tasks, presented in the order in which
they should be completed.

Documentation Overview

The ShoreTel system is documented as described in the following sections.

System Documentation

The Planning and Installation Guide (this guide) can be found in the documentation folder
on the ShoreTel DVD and can also be accessed from ShoreWare Director.

This guide provides information on how to plan the implementation of the ShoreTel
system, as well as how to install the necessary hardware, data communications, and
telecommunications elements. The Planning and Installation Guide can be used in
conjunction with the ShoreCare® ControlPoint project management tool.

Software Documentation

The ShoreTel System Administration Guide provides detailed reference information (both
task-based and screen-by-screen) on how to administer and maintain the ShoreTel system
using ShoreWare Director. If you are installing one or more ShoreTel Conference Bridges,
refer to the ShoreTel Converged Conference Solution Administration Guide for complete
installation and configuration information. Both guides can be found in the documentation
folder on the DVD.
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The following release notes can be found in the documentation folder on the associated
DVD and may also be accessed from ShoreWare Director:

» ShoreTel Release Notes provide information about new releases, new features,
installation, and upgrading for the ShoreTel server.

Hardware Documentation

The following hardware installation documents are packaged with their associated ShoreTel
voice switch, Service Appliance 100, or ShoreTel IP phone:

e ShoreGear Voice Switch Quick Install Guide
*  ShoreTel Service Appliance 100 Planning, Installation and Administration Guide
e ShoreTel IP Phone Quick Install Guide

User Documentation

End-user documentation is installed during the ShoreTel Communicator installation. It is
available through the Help > Contents and Index command within the ShoreTel
Communicator application.

* Analog Phone Quick Reference, which is available in the telephone user interface
* [P Phone Quick Reference, which is available in the telephone user interface

Release Notes

The release notes listed below provide information about new releases and new features as
well as installation and upgrade information. They can be found in the documentation
folder on the associated DVD and can also be accessed from ShoreWare Director.

e ShoreTel Server Release Notes
e ShoreTel Client Release Notes

Online Knowledge Base

To access additional information about the current release or to resolve issues with the
ShoreTel system, you can use the ShoreTel online knowledge base. This password-
protected, online database is accessible to authorized contacts through the ShoreTel web
site at www.ShoreTel.com.

Document Conventions

Conventions used in this guide include the following:

* Data-entry field names, hypertext links, control buttons, keywords, and other items
within the system management interface are in boldface text.

* Information that you enter in data-entry fields is in a data_entry font.
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CHAPTER1

Getting Started

Congratulations on your purchase of the ShoreTel system.

Highly flexible, your new ShoreTel system is also simple to install, administer, and
maintain. You will be able to unify all your locations and voice applications into a single,
efficient voice communications network.

Voice communications is a mission-critical application. This planning and installation
guide leads you through the installation process to a successful implementation, so that
you and your user community can enjoy the benefits of the ShoreTel system.

Each chapter in this guide begins with recommendations that help you make a smooth
transition to the ShoreTel system.

If you are planning an international deployment, please see Appendix A: "International
Planning and Installation"for the international capabilities of the ShoreTel system.

The topics discussed include:

® “Recommendations” on page 17
® “Assembling the Team” on page 18

® “ShoreCare ControlPoint” on page 18

1.1 Recommendations

The following recommendations help ensure that your planning and installation of the
ShoreTel system proceeds smoothly.

® Resource planning: Do not underestimate the amount of resource commitment
needed to successtully implement a mission-critical application such as a new voice
communications system.

® Schedule planning: Likewise, do not underestimate the amount of time needed to
successfully implement the system. Plan necessary tasks ahead of time. Many tasks
have long lead times (for example, orderin% telephone service, preparing cabling, and

ordering telephones), and unforeseen problems can arise that must be resolved.

® Delegation: Do not try to do everything yourself. Make sure you assign the right
resources to the right task.

® Communication: Make sure you communicate with the key members of your
organization and determine their individual and departmental needs (whether
WorkgrouEs, operators, assistants, or executives). Make sure they support any
decision that atfects their respective areas.

Once the system is successfully deployed, you need to establish clear ownership of the
voice communications system. Not only will you want to adapt the system to your
changing corporate needs, but you also need to account for the interaction between your
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data network and your voice application. When changes are made to the data network (for
example, renumbering your IP addresses or changing your backbone), you need to
consider the impact on your voice communications system, and plan accordingly.

1.2 Assembling the Team

To deploy the ShoreTel system successfully, you need to assemble a team. The key members
of the team include, but are not limited to:

® Project Manager: Someone needs to oversee the entire project to make sure that key
decisions are made and communicated to the entire team, deadlines are met, and
issues are resolved. This is typically an IT manager.

® System Designer: Someone needs to take ownership of the design of the system,
including the number of telephones, number of trunks, and desired call flow. This
person is also responsible for the day-to-day system administration after the cut-over
to the new system. This is typically a member of the IT staff.

® IT Manager: You need the full support and cooperation of your IT department, since
the ShoreTel system is a new application on your data network, interacting with
servers, desktops, the IP address space, switches, routers, and so on.

® (Cabling Contractor: You may need to hire a cabling contractor to install racks and
cabling, as well as to place and test telephones.

® FElectrical Contractor: You may need to hire an electrician to install new power
outlets, and potentially some cooling and ventilation systems.

® Service Providers: You should establish a relationship with a telephone service
provider for local and long-distance telephone service. You also need to work with a
network service provider to provide IP connectivity between multiple locations, if
you have multiple sites.

® ShoreTel: Depending on what type of installation and su%port package you
purchased, ShoreTel, or a certified ShoreTel partner, may be involved in your
implementation.

1.3 ShoreCare ControlPoint

Installation services are built around ShoreCare ControlPoint, an interactive, web-based
project management tool that allows you to take complete control of the installation
process. ShoreCare ControlPoint provides real-time visibility into each step of the system
installation, from initial needs assessment and resource planning to the final step of going
live with the new voice system. It also lets you simultaneously manage installations at
multiple sites.

This planning and installation guide can be used in conjunction with ShoreCare
ControlPoint. ShoreCare ControlPoint provides step-by-step checklists for each phase of
installation and cut-over.
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Phase 1: Voice Communications System Analysis and
Ordering

Planning and Installation Guide

Task

Date
Completed

o

Download and modify the Microsoft Project installation schedule
included in Resources

Complete Call Flow Analysis

Inventory and determine trunk requirements

Order new trunk lines

Trunk installation date

Inventory your existing telephone equipment

Order new phones and/or headsets

Review your need for a ShoreTel Conference Bridge

Order a ShoreTel Conference Bridge

Review your need for a ShoreTel Contact Center Solution

Order a ShoreTel Contact Center Solution

Order ShoreTel voice switches

o|/0o|j0|0|0|0|0|0|0|0 |0 |0

ShoreTel shipping date
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Phase 2: Environmental and Infrastructure Analysis and
Upgrade

Date
Task Completed

Participate in the Phase 2 conference call

Read ShoreTel's power requirements

Order power upgrades (as necessary)

Scheduled power upgrade completion date

Read ShoreTel's racking requirements

Racking installation date (if racking is ordered)

Read ShoreTel's ventilation requirements

Ventilation system upgrade completion date (if ordered)

U|/0|0|0|0|0|0 |0 |DO

Read ShoreTel's recommendations for Uninterruptable Power Source
(UPS)

UPS installation date (if ordered)

Read ShoreTel's cabling requirements

Cabling installation date (if ordered)

Determine your overhead paging needs

Source your Music on Hold needs

Read ShoreTel's LAN requirements

Attach LAN topology map
LAN installation date (if ordered)

Read ShoreTel's WAN requirements

Attach WAN topology map

WAN upgrade installation date (if ordered)

Read ShoreTel's server requirements

Order your server for the ShoreTel System

Server installation date

Read ShoreTel's desktop requirements

Desktop software upgrade installation date (if required or ordered)

g|/oj0|0|0|0 00|00 0D|D|D|D|0O|0O|0O

ShoreTel scheduled installation date
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Phase 3: Resource Scheduling and Tracking

Date
Task Completed

Participate in the Phase 3 conference call

Verify Telco order is on schedule

Verify phone order is on schedule

Verify power order is on schedule

Verify racking order is on schedule

Verify ventilation order is on schedule

Verify Uninterruptable Power Source (UPS) order is on schedule

Verify cabling order is on schedule

Verify LAN upgrade order is on schedule

Verify WAN upgrade order is on schedule

Verify desktop upgrade order is on schedule

Verity ShoreTel order is on schedule

0|00 |0|0|0|0|0|0|0)|DO

Read ShoreTel’s descriptions of the different ShoreTel Communicator
applications

O

Schedule your System Administration training with ShoreTel

O |Order new business cards and business stationary if your phone
numbers are changing

Q | Verify that you have obtain all licenses and license keys for your
planned installation.
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Phase 4: System Load and Configuration

Date
Task Completed

Participate in the Phase 4 conference call

Verify receipt of ShoreTel equipment

Reserve IP addresses for your network

Conlfigure server with the appropriate server operating system

Load the ShoreTel software

Enter the database configuration for ShoreTel

Confirm your ShoreTel System installation and cut-over dates

Confirm installation and cut-over coverage

Verify racking is complete

Verify power is in compliance

Verify UPS is installed

Verity cabling is complete

Verity ventilation upgrade is complete

Verify new phones and headsets have been delivered

Verity your System Administrators have been trained

|/ 0|0|l0|0|0|0|0|0|0|0|D|D|DO

Schedule training for your Operators and Workgroup(s)
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Phase 5: Installation Readiness Review

Planning and Installation Guide

Date
Task Completed
Q | Participate in the Phase 5 conference call
0 |Upgrade desktops, if necessary, and ensure readiness for Client
software installation
O |Notify users of the ShoreTel system implementation
Q | Verify telephone trunk lines are installed and tested
Q | Verify conference bridge is installed
O |Configure on-hour and off-hour schedules for Auto-Attendant menus
and Workgroups
Q | Configure your Workgroups
Q | Configure your Auto-Attendant menus
Q |Script and record all Auto-Attendant and department voice mail

greetings

ShoreTel 12.2
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Phase 6: Cut-Over

Date
Task Completed

Participate in the Phase 6 conference call

Complete your Cutover Review Checklist

Send web-based training modules to End Users

Send TUI guides to End Users

Verify that Operators are trained

Verity that Workgroups are trained

Verify that all phones have been placed and extensions tested

Verify that existing trunk lines have been swapped and tested

Verify that End Users have been sent the ShoreTel Client notification

Cut-over to the ShoreTel System

Complete your Post Cut-over Survey

Uo|/0|0|j0|j0|0|0|0|0|0|0|DO

Review ShoreTel Web Center to understand the available ShoreTel
Support resources
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CHAPTER2

System Overview

This chapter presents an overview of the ShoreTel system to help you plan your solution.
The topics discussed include:

® “ShoreTel Distributed IP Voice Architecture” on page 25

® “Distributed Call Control” on page 26

® “Distributed Applications Platform” on page 27

® “Single System Management” on page 27

® “System Reliability” on page 28

® “Integrated Applications” on page 30

® “Optional Applications” on page 35

® “Desktop Applications” on page 37

® “Voice Switches” on page 37

® “ShoreTel IP Phones and Devices” on page 38

® “System Capacity” on page 44

2.1 ShoreTel Distributed IP Voice Architecture

The ShoreTel system is a completely distributed voice communication solution with no
single point of failure, which is layered on top of your IP network. At the heart of the
system is the standards-based Distributed IP Voice Architecture (Figure 2-1), which
uniquely distributes call control intelligence to voice switches connected anywhere on the
IP network. In addition, the Distributed IP Voice Architecture distributes voice
applications, including voice mail systems and automated attendants, to servers across
locations, rather than centralizing applications at the network core.

ShoreTel 12.2 25



Planning and Installation Guide Chapter 2: System Overview

2.2

2.2.1

26

Integrated Open Open Third-Party
Applications Applications Applications
b Open API Layer (

Distributed Applications Platform
Single System

Management
Distributed Call Control
A Open Protocol Layer (
Voice Endpoints
Figure 2-1 The Distributed IP Voice Architecture of the ShoreTel System

The resulting solution provides a single image system for all locations and all voice
applications. Multiple PBXs, voice mail systems, automated attendants, or ACD systems —
each with their own dedicated management interface — are phone systems of the past. The
ShoreTel system is distributed, the voice applications are bundled, and the management
interface is integrated.

Distributed Call Control

The heart of the ShoreTel system is the distributed call control software, which runs on the
ShoreTel voice switches on top of VxWorks™ and embedded Linux, a real-time operating
system. Each call control element manages the call setup and call teardown, including
features such as transfer, conference, forward, call permissions, and call routing. The voice
switches communicate on a peer-to-peer basis, eliminating any single point of failure. For
instance, if one ShoreTel voice switch goes offline, all other ShoreTel voice switches
continue operating. When the voice switch comes back online, it rejoins the voice network
with no impact on system operation. There is no server involved with the basic telephony,
so the system delivers levels of availability unmatched by even legacy vendors.

Distributed Routing Service

Distributed Routing Service (DRS) allows larger systems to scale up to a total of 500
switches (including SoftSwitches). The Distributed Routing Service is optional on systems
up to 100 switches, but must be enabled on systems with 100 or more switches.

When the Distributed Routing Service is disabled, ShoreTel Voice Switches build an
internal routing database from the peer-to-peer communication with other switches. Each
ShoreTel Voice Switch contains routing information for all endpoints in the system,
including information regarding trunk selection for outbound calls. When a user places a
call from any extension, each switch can route the call to the correct ShoreTel Voice Switch
based on its internal routing database.

When the Distributed Routing Service is enabled, ShoreTel Voice Switches only exchange
routing information with other switches at the same site, rather than exchanging the
information with every switch in a multi-site system. Although each ShoreTel Voice Switch
only maintains routing information within its site, each ShoreTel server also includes an
instance of the Distributed Routing Service, which maintains system-wide routing
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2.3

2.4

information. When calls are initiated, ShoreTel Voice Switches contact the Distributed
Routing Service in order to find the ShoreTel Voice Switch or switches necessary to
complete the call.

In a system with more than one ShoreTel server, the ShoreTel Voice Switches may contact
an alternate instance of the routing service if the primary instance is not reachable.
ShoreTel servers have a hierarchical relationship with the headquarters server at the top of
the hierarchy. As you add servers to the system through ShoreWare Director, you define the
order of the servers in relation to the headquarters server and the various sites in your
system. Initially, the switches try to contact the nearest instance of the Distributed Routing
Service in the hierarchy. If that instance of DRS is not reachable, the switch contacts the
instance of DRS at the parent server in the hierarchy as a fallback. If both instances of DRS
are not reachable, the switch makes a best effort to route the call based on its internal
routing tables built from communicating with peer ShoreTel Voice Switches at the same
site.

Distributed Applications Platform

The distributed applications platform of the ShoreTel system enables application servers to
be distributed across the enterprise yet still behave as a single, cohesive system. This allows
you to optimize network performance by locating applications such as voice mail close to
users to reduce WAN bandwidth utilization. In addition, by hosting applications, services,
and APIs on multiple platforms, the distributed applications platform enables the system to
scale as necessary.

A software component called the ShoreTel Telephony Management Service (TMS) runs on
the ShoreTel servers and observes all call setup and call teardown activity on the entire
voice network. The ShoreTel TMS software then exposes a Telephony Application
Programming Interface (TAPI), for call control, and a TAPI Wave interface for media play
and record. These open APIs allow value-added applications to be added to the ShoreTel
system to provide voice services.

Even though there are multiple application servers, the ShoreTel system is still managed
and behaves as a single image system with complete feature transparency between sites.

Single System Management

The ShoreTel system provides a single system management solution called ShoreWare
Director. This browser-based network management tool provides a single management
interface for all voice services and applications across all locations. Even though there are
multiple servers and switches to support the services and applications, the ShoreTel system
provides a single image system across your entire network.

Integrated management enables a change to propagate dynamically across the system each
time a modification is made on the ShoreTel system. When you add a new user on the
ShoreTel system, the user automatically gets a dialing plan, voice mail, an extension, a
mailbox, an Auto-Attendant profile, and an e-mail message to download the desktop
software. In addition, the user can be added to an Automated Call Distributor (ACD)
group, if needed. You add new users and place them in ACD groups from a single
management screen.

The ShoreTel system provides automated software distribution for all components on the
system. When you add a new ShoreTel voice switch to the system, it is automatically
upgraded to the current software release by the ShoreTel server. When you add a new user
on the system, the user receives an e-mail message containing a URL from which desktop
call control and unified messaging applications can be download and installed.
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2.4.1

2.5

2.5.1

2.5.2

28

For software upgrades, you simply install the new software on the ShoreTel server, and all
the ShoreTel voice switches, across all locations, are automatically upgraded to the new
release. In addition, users are notified of the new software release and are automatically
prompted to upgrade their software, if an upgrade is mandatory.

The ShoreTel management software also provides a complete suite of maintenance tools
that enable you to monitor and change the status of components on the system. The system
can be configured with event filters that automatically generate an e-mail message if an
error occurs on the system.

Multi-level Management

The ShoreTel system provides in-depth access levels to ShoreWare Director. System
parameters for administrative permissions allow many administrative roles to be defined so
as to provide only as much access to the system as each user requires. By default, the initial
system administrator has access to everything on the system. However, by using the
administrative permissions pages, you can define site administrators, directory list
managers, read-only users, and more. Each user who needs to access ShoreWare Director
can be assigned a level of permission tailored for his needs.

System Reliability
The ShoreTel system provides a number of features and options that ensure system
reliability, including:

® Distributed Switch Control

® Embedded IP Phone Display

® [P Phone Keep Alive

® 1P Phone Failover

® Public Switched Telephone Network (PSTN) Failover

® Distributed CDR

Distributed Switch Control

The ShoreTel Telephony Management Service (TMS) runs on every ShoreTel distributed
server, ensuring switch control even if there a WAN outage between the remote server and
the headquarters site. Since multiple servers share the task of switch management, if a
server fails, only the extensions it controls may be affected by a disruption in service.

Embedded IP Phone Display

The Embedded IP Phone Display feature essentially shifts support of several tasks related to
IP phone operation from the server to the switch. This enhances system reliability and
offers better uptime. The following features are supported on the switch and thus will
continue to be available even when the server is down:

® Phone display

® Transferring a call

® Conference calls

® Placing calls on hold

® On-hook dialing

® Intercom

Shoréelel



Chapter 2: System Overview Planning and Installation Guide

2.5.3

2.5.4

2.5.5

® Redial
® Pickup
® Park

® Unpark

The following features that require writing to the database will continue to be supported by
the server and not the switch:

® Directory

® Options

® Speed dial (due to its reliance on the database)

® Ability to change call handling modes

® Workgroup Agent Wrap up

® Monitoring extensions on other switches

® Presence information for user serviced by other switches

IP Phone Keep Alive

ShoreTel 1U Half-Width and 1U Full Width voice switches send a heartbeat to their
associated IP phones once a minute. If the heartbeat is not acknowledged within
approximately four seconds, the switch considers the IP phone to be offline or unavailable.
The switch continues to broadcast the heartbeat every minute. Any currently offline IP
phone that returns an acknowledgement is considered online and available.

IP Phone Failover

IP phones can be optionally configured to send a heartbeat to their ShoreTel Voice Switch
every four minutes. If an IP phone cannot communicate with its switch, the phone
automatically connects to another switch located at the same site or to a spare voice switch
if one is configured in the system and available to that site. For IP phone failover to be
effective, the system must be planned with sufficient excess capacity to handle phones from
at least one switch during a failover event. For example, if a switch with 20 IP phone ports
fails, 20 IP phone ports need to be available elsewhere at the same site.

The feature allows an administrator to configure the system so there can be failover of
phones from one switch to another in the case of a switch failure. The feature is not
intended to provide failover for network outages (i.e. or lost connectivity between the
headquarters server and a remote site). Some network outage scenarios may be handled by
the ShoreTel failover solution.

Failover will occur on a phone by phone basis and will be driven by receiving RSIP from
the phone. IPCS will not move phones other than the one sending RSIP. Each phone must
initiate its own failover.

For configuration details, see the ShoreTel 12: System Administration Guide.

Public Switched Telephone Network (PSTN) Failover

User extensions can be optionally configured to route extension-to-extension calls to the
public switched telephone network (PSTN) in the event that an IP connection is
unavailable. Extension-to-extension calls are those a user makes to another site within a
multi-site system, for example, a user in New York calling a co-worker at the company’s San
Francisco office. The IP connection may be unavailable due to lack of bandwidth or
connectivity.
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The PSTN failover option must be explicitly enabled for each user and bypasses the caller’s
call permissions. For configuration details, see the ShoreTel 12: System Administration
Guide.

For systems using the Distributed Routing Service (DRS), PSTN failover for outbound calls
will not function when the local switches lose connectivity to a DRS server. When a site
does not have connectivity to DRS, users at other sites with DRS connectivity will be able to
reach the users at that site using PSTN failover (as long as the destination site has trunks to
accept the PSTN calls). This limitation has the biggest impact for small offices that do not
have a local Distributed Voice Server (DVS).

2.5.6 Distributed CDR

In the event of a WAN outage, Call Detail Record (CDR) data is stored for up to two hours
on the DVS. When WAN connectivity is restored, the stored data is forwarded to the
Headquarters Server’s database. After two hours, the distributed server deletes the data and
logs an error to the local server’s NT event log.

2.6 Integrated Applications

The ShoreTel system includes a suite of applications that are integrated with the system.
These applications (which are discussed in the following sections) include:

® Account Codes

® Voice Mail

® Automated Attendant

® Hunt Groups

® Workgroups

® Pickup Groups

® (Queue Monitor

® Agent Monitor

® Directory Viewer

® History Viewer

® (Call Detail Recording

® Desktop Call Control Service

® Unified Messaging Service

TAPI-compliant, third-party applications can also be added on a distributed server. Such
servers should have no voice mail users.

2.6.1 Account Codes

An Account Codes Collection Service (ACC) allows assignment of account codes or
activity codes to outbound calls. The system supports account codes that can vary in length
and format. Account code collection is enabled on a per-user group basis with the
collection of account codes set to one of three states: disabled, optional, or forced. Call
Detail Reports include details of the account codes associated with outbound calling. The
Account Codes Service is associated with a configurable extension and has a dedicated user
group that defines ultimate call permissions and trunk group access. In addition, wildcard
characters can be used in place of any DTMF digit in the account code. The use of
wildcards introduces less strict validation of the account code entered by the user. Rather

30 Shoréelel



Chapter 2: System Overview Planning and Installation Guide

than checking each individual code, with the introduction of wildcards, a length check is
performed. The wildcard allows the system to support far more than the previous limit of
50,000 codes.

2.6.2 Voice Mail

The integrated voice mail application provides automated call answering, voice mail
recording, and message playback. Since voice mail is simply a software application, there
are no “port” or “storage” limitations as in traditional voice mail systems. To reduce WAN
bandwidth utilization, the voice mail application can be distributed across the IP network.

Each mailbox supports five call handling modes (including Standard, In a Meeting, Out of
the Office, Extended Absence, and Custom), each with its own greeting. Each mailbox also
provides message notification to an extension, external number (cell phone), or pager.

Find Me forwarding and Auto Find Me forwarding allow calls to be forwarded from the
voice mail greeting to up to two numbers. If the call is not accepted at either of the Find Me
destinations, the call is returned to voice mail.

The Auto-delete by Number of Days feature allows a system administrator to set a
maximum time limit, (ranging from a month to several years) for the storage of voice mail
messages. The tool can be used to encourage users to better manage their voice mailboxes.
When the feature is enabled and a user has old messages that are approaching the
expiration time limit, the user will receive warning messages indicating that those voice
mail messages will be deleted.

The Mailbox Full Notifications feature lets users know when their mailbox has approached
the maximum capacity. The system sends users a notice informing them that their mailbox
is almost full and that there is only enough room for 10 additional messages. Each time
users log into voice mail, they will receive the notification telling them how much space
remains. In this way, mailbox owners are given adequate notice that they must clean up
their mailboxes and they are not caught off-guard by an unexpected (and unwanted)
“mailbox full” notification.

The Voice Mail server has a limit of 200 deleted messages per mailbox. Deleted messages
are not counted against the total message count. However, maximum number of deleted
messages allowed at any point in time remains at 200 to limit total server mailbox storage
space. If this limit is reached, deleting further messages will result in purging of the oldest
deleted messages, so as to keep the count of the deleted messages to 200.

Escalation Notification is a traditional voice mail feature that allows support groups to offer
round-the-clock service to their customers. Thus, if a customer calls into the ShoreTel
voice mail system to leave a message requesting urgent service, the system will send out a
page, phone call, or email to an employee in the support department. If this first employee
were to ignore the notification for a specified period of time, another employee in the
escalation profile would be contacted until someone listens to the customer's voice mail
and handles the problem.

For details on configuring any of these voice mail features, please refer to the ShoreTel 12:
System Administration Guide.

For specific information about the supported capacity for voice mail on the ShoreTel
system, see Table 2-1 on page 45.

2.6.3 Automated Attendant

The integrated automated attendant application provides automated call answering and call
redirection, including dialing by name and dialing by number. As with voice mail, there are
no “port” limitations such as exist in traditional systems. The automated attendant
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application is distributed across all the application servers when multiple servers are
provisioned. All menus are available locally at every server. Calls directed to the automated
attendant at a site with a server are handled by the local server.

Each automated attendant (AA) menu supports up to four different modes (On-Hours, Off-
Hours, Holiday, and Custom) that can be automatically driven by schedules. In addition,
users can record AA menu prompts from their own telephone, instead of having to go
through ShoreWare Director. This ability frees the system administrator from having to be
involved with the task of recording AA menus, allowing him or her to delegate the task to
more appropriate team members.

Users can record a different AA menu prompt for each call-handling mode (On-Hours, Off-
Hours, Holiday, and Custom). This feature can be enabled or disabled on a per-menu basis.

Each AA menu will have its own password and a unique, dialable number. A separate
“Menu Mailbox” is created for each AA menu, allowing users to dial into the system to
change the menu prompts in the same way that they would change their personal mailbox
greeting.

For specific information about the supported capacity for automated attendants on the
ShoreTel system, see Table 2-1 on page 45.

Hunt Groups

Hunt groups allow you to route calls to a list of extensions. Hunt groups can be accessed
via an extension, DID, and/or DNIS mappings. Hunt groups are supported by ShoreTel
Voice Switches and remain available when connectivity to the Headquarters server is lost.
The hunt group can be used as the backup destination for a workgroup, so that some basic
hunting can be done even when the workgroup server is not reachable. To maximize
reliability, assign hunt groups to a switch close to the majority of the members and/or
trunks associated with the hunt group.

A maximum of 8 hunt groups can be assigned to a single switch. A total of 16 user numbers
can be assigned to hunt groups on a single switch.

For more information on hunt groups, see the "Hunt Groups" section on page 187.

Workgroups

The ShoreTel system provides the contact center with flexibility for distributing callers to
available agents, as well as options for managing calls when agents are not available.
Inbound calls are directed to a workgroup application on the headquarters server that
distributes calls to agents in one of four administrator-configured patterns (Top Down,
Round Robin, Longest Idle, or Simultaneous Ring). When no agents are available, calls can
be directed to a queue where they are held until an agent becomes available.

Workgroup overflow and interflow capabilities can be configured to reduce the wait time
for callers who are dialing into an ACD, thus ensuring faster service and greater customer
satisfaction. (“Overflow” refers to transferring a call from one workgroup queue to another
once a wait-time threshold has been exceeded, and “interflow” refers to transferring a call
to another dialable number (e.g. an extension, menu, or an external number) once a wait-
time threshold has been exceeded.

Alternatively, if calls are unanswered, they can be directed to a workgroup mailbox
accessible by all agents. Agents may belong to multiple workgroups, and an agent’s login
status applies to all the workgroups of which that agent is a member.
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Distribution of the inbound calls is managed based on agent status. When agents are ready
for calls, they log in and begin to receive calls. When they complete their day, they log out,
and calls are no longer delivered. In addition, the workgroup can optionally be configured
so that all agents enter a “wrap-up” mode after every call. In this mode, agents remain
logged in but do not receive new calls until the configured wrap-up time passes. This
enables agents to complete any required updates to the customer records between calls.

When an agent is a member of multiple workgroups, and calls are available from different
workgroups, the agent receives the longest waiting caller regardless of workgroup.

Each workgroup and each queue supports four different modes (On-Hours, Off-Hours,
Holiday, and Custom) that can be automatically driven by schedules.

For specific information about the supported capacity for workgroups on the ShoreTel
system, see Table 2-1 on page 45. For more information about configuring overflow and
interflow, refer to the section on configuring workgroups in the ShoreTel 12: System
Administration Guide.

2.6.6 Pickup Groups

Pickup Groups are a traditional PBX and key system feature used in group environments to
allow users in a pickup group to answer any ringing phone in that group. The feature
works best in places where a several people work together on a daily basis, such as design
firms. If a group member is away from her desk and across the room while her phone rings,
she can quickly answer the call from another IP phone by pressing the relevant soft key or
programmable button, or by using a simple (feature code) star command from an analog
phone.

Pickup groups can include the following types of extensions:

® User extensions

® Workgroup extensions

® Bridged Call Appearance (BCA) extensions
® Extension Assignment extensions

For more information on configuring Pickup Groups, please refer to the ShoreTel 12:
System Administration Guide.

2.6.7 Queue Monitor

The ShoreTel Queue Monitor is embedded in the Agent and Supervisor ShoreTel
Communicator client software. The Queue Monitor allows agents and supervisors to
monitor business-critical queue statistics and information in real time.

For agents belonging to multiple workgroups, the Queue Monitor displays queue
information for all workgroups of which the agent is a member.

2.6.8 Agent Monitor

The ShoreTel Agent Monitor provides workgroup supervisors with a real-time view on call
center activity. The Agent Monitor shows status information for agents in all the
workgroups of which the supervisor is a member, including the agent’s login state (logged
in, logged out, in wrap-up mode), current call activity, and current call duration.
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Directory Viewer

Directory Viewer is a convenient phone book of system and personal contacts for anyone
who does not use Microsoft Outlook. Users can view contacts, change contact information,
and initiate calls from the viewer.

History Viewer

Available through ShoreTel Communicator, the History Viewer displays a detailed log of
both incoming and outgoing calls. Users can search the history for phone numbers of past
callers. For each call, the History Viewer displays the source or destination number, the
start time, and duration.

Call Detail Record (CDR)

The ShoreTel system tracks all call activity on the system, across all locations, and
generates call detail records into a single database on the Headquarters Server. The system
comes bundled with the reports that use information from the database, including User
Activity, Trunk Activity, Workgroup Agent Activity, Workgroup Queue Activity, Workgroup
Service Level Summary, Account Code Activity, and WAN Activity.

Web-based CDR reports offer the primary method of accessing and viewing CDR data in
the MySQL database. Reports can be run from ShoreWare Director, and after the reports
have been generated, they can be printed, exported, and navigated interactively. In
addition, by purchasing the proper keyed license, users can run a web-based CDR report
remotely from clients other than the headquarters machine.

The system also stores call information in a text file that can be used by third-party call
accounting packages. And for the benefit of legacy call accounting systems that cannot read
from a database or from a text file, the ShoreTel system supports the ability to send CDR
data out a serial port on the main ShoreTel server. If the serial port should become
unavailable, the CDR data will be queued in a buffer for 300 seconds to help prevent the
loss of data.

To make it easier for the ShoreTel system to integrate with various third-party SNMP
monitoring tools, the ShoreTel system formats CDR media stream statistics and stores the
data in a log file on the system. This helps users acquire a more accurate picture of the
traffic patterns in their network, and the information can be useful in performing load
analysis, identifying peak traffic times, and assisting the customer in setting up competitive
pricing strategies.

Desktop Call Control Service

The Desktop Call Control service application provides call status and call control to every
user on the system. This is provided through a Remote TAPI Service Provider (RTSP) that is
on every desktop using ShoreTel Communicator applications and other desktop TAPI
applications.

Unified Messaging Service

Unified Messaging, ShoreTel’s Outlook integration feature, provides an interface to the
messaging applications on the desktop computers. This feature provides access to voice
mail from Microsoft Outlook for each user, enabling users to manage their voice mail
messages in the same way that they currently manage their e-mail messages.
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In addition, Unified Messaging enables access to the system directory and each user’s
personal options. Unified Messaging also allows users to take advantage of the calendar-
based call handling feature, which lets employees customize how calls are routed when
they are not available.

Optional Applications

You can augment your ShoreTel system with ShoreTel conferencing, contact center, and
other applications. This section provides a brief description of ShoreTel applications you
can use to augment your system. Refer to the relevant ShoreTel documentation for more
information about ShoreTel applications.

ShoreTel Conferencing and Instant Messaging Services

You can use the ShoreTel Service Appliance 100 (SA-100) to add integrated audio
conferencing, Web conferencing and instant messaging (IM) services to your ShoreTel
system. The ShoreTel SA-100 is a dedicated appliance designed to integrate seamlessly into
the ShoreTel system. ShoreTel SA-100s are configured using the ShoreWare Director and
provide processing for conference calls and instant messaging. See the ShoreTel Service
Appliance 100 Planning and Installation Guide for more information.

ShoreTel Audio Conferencing Service

The ShoreTel Audio Conferencing Service offers dial-in, high definition audio
conferencing. When combined with ShoreTel IP Phones, including the ShoreTel 655, the
Audio Conferencing Service provides immersive, G.722 audio. Conferences can be
managed via a Telephone User Interface (TUI). This service, like the Web Conferencing
Service, supports scheduled and reservation-less conferences. Users can schedule and join a
conference from Outlook or from the Conference Web Portal.

ShoreTel Web Conferencing Service

The ShoreTel Web Conferencing Service enables the online gathering of people to exchange
information using application and/or desktop sharing or another type of web tool for
presentation sharing.

It is accessible via 3 User Interfaces (Ul):

® Conference Viewer: Used by the conference host and participants to see and share
applications and presentations.

® Conference Web Portal: Used primarily by the host to schedule, start, delete
conferences and access their recordings.

® Conference Administration Site: Allows an Administrator to configure conference
web site parameters, establish default conference parameters and also view and
generate web conference reports.

ShoreTel Instant Messaging Service

The ShoreTel Instant Messaging Service provides the Instant Messaging server to be used
with ShoreTel Communicator for Windows and with Apple's iChat client. As it is tightly
coupled with Communicator, the user does not have to use an additional login and
password to authenticate with the IM service.
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ShoreTel Enterprise Contact Center Solution

ShoreTel Enterprise Contact Center (ECC) Solution is a comprehensive routing and
management system designed to control and monitor the activities of your contact center.
The ShoreTel Enterprise Contact Center Solution includes the ShoreTel Enterprise Contact
Center Server Software, ShoreTel Contact Center Director, ShoreTel Agent Manager
Software, and ShoreTel Agent Toolbar Software.

The ShoreTel Enterprise Contact Center Server Software, together with its Interactive Voice
Response package (IVR), provides the contact center administrator with sophisticated call
routing options. These options include routing incoming calls by customer ID (or ANI),
routing incoming calls by DNIS (the number dialed), routing incoming calls according to
the agent that best fits the skill required (skills-based routing), statistical routing to route
the incoming call by TSF (Target Service Factor), and more. In addition, the ShoreTel
Enterprise Contact Center Server Software uses scripts to collect information from the
organization’s database and the callers, using many IVR actions, and routes the call
according to that information.

Incoming calls are routed to agents according to:

® The service required by the DNIS (number dialed)

® The customer, if the customer is identified in the organization’s database
® A call control script that directs calls as specified by the caller

® Best skill fit of the agent

® The longest waiting time

The ShoreTel Contact Center Director module enables authorized supervisors to define the
parameters of different system entities (for example, agents, agent groups, trunk groups)
and easily modify their profiles. There are several administration levels with different
access rights.

The ShoreTel Agent Manager monitors contact center activities and provides real-time
information, as well as generates reports summarizing the system performance over a given
time period. The ShoreTel Agent Manager also provides statistical analysis of the contact
center system behavior within a specified period.

The ShoreTel Agent Toolbar provides the agent with all the necessary information regarding
the type of an incoming call and caller, before the agent answers the call. Agents can
perform all telephony functions from their desktops with this Windows-based application.

ShoreTel System Monitor

ShoreTel System Monitor is a Windows 2003/XP service that uses SNMP to monitor
statistics and utilization for each interface on each switch. If data-link errors or utilization
rates rise above a settable threshold, the generated web pages help determine the source of
the network problems.

ShoreTel System Monitor discloses network weaknesses that cause data and VolIP stability
issues, and by monitoring all network interfaces for utilization, packet loss, and errors, it
becomes easy to determine exactly where network faults exist.

ShoreTel System Monitor provides information about the specific error or issue that is
causing degradation to assist in troubleshooting and resolution, and it maintains a history
of utilization and errors on all interfaces to assist in troubleshooting VoIP and network
problems after they occur.

All network devices that support SNMP can be queried for link status and health
information
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Desktop Applications

ShoreTel provides a suite of integrated desktop productivity applications targeted at the
needs of different users in different environments.

ShoreTel Communicator

The ShoreTel Communicator applications offer varying levels of functionality suited to
different role requirements.

Refer to the relevant ShoreTel Communicator User’s Manuals for more information.

ShoreTel Communicator for Windows

ShoreTel Communicator for Windows is the end-user application for all users across an
organization, whether an operator, a Contact Center agent, a knowledge worker, or a road
Warrior.

ShoreTel Communicator for Mac

ShoreTel Communicator for Mac is a native Mac OS X application, which offers the features
available through Communicator for Web, plus additional Mac specific features.

ShoreTel Communicator for Web

ShoreTel Communicator for Web is a browser-based interface that provides access to
ShoreTel Communicator configuration options from any computer that can access the
ShoreWare system.ShoreTel Communicator uses access control and is supported on newer
browsers that supports access control. Safari 4.0, Internet Explorer 8.0 and Firefox 3.6 are
versions which support access control.

Extension Assignment

Extension Assignment allows users to maintain an on-system extension presence at an
external PSTN number. A mapping is created between a user's office phone extension and
his cell phone or PSTN phone number (at his home office), making it appear as though his
PSTN phone is part of the ShoreTel system. The feature allows the user to manage the call
via ShoreTel Communicator, so while the conversation occurs over the cell phone or home
phone, the call appears via ShoreTel Communicator and can be acted upon using many of
the features available via ShoreTel Communicator.

Voice Switches

The ShoreTel voice switches provide the physical connectivity to voice endpoints and
provide a highly reliable, highly scalable platform for the ShoreTel distributed call control
software. The call control software runs on top of VxWorks™ and embedded Linux, a real-
time operating system designed specifically for mission-critical applications. The voice
switches have FLASH memory that allows permanent storage of the call control software
and configuration information. Except for a highly reliable fan, the voice switches have no
moving parts (for example, no hard drive). Internal sensors automatically monitor the fan
as well as the temperature, and if any failure occurs the system can automatically notify the
system administrator, through e-mail if desired. The voice switches include the necessary
Digital Signal Processor (DSP) technology to enable toll-quality voice, with features such as
echo cancellation, voice compression, and silence suppression.

ShoreTel 12.2 37



Planning and Installation Guide Chapter 2: System Overview

2.10

2.10.1

2.10.2

2.10.3

38

Each ShoreTel voice switch connects to the IP network using a 10/100M Ethernet interface.
If more sites or ports are required, you simply connect additional ShoreTel voice switches
to your IP network. The system is inherently scalable, unlike legacy PBX systems that have
hardware growth limitations with line cards, shelves, cabinets, and systems.

ShoreTel voice switches reboot in less than 60 seconds, providing fast fault recovery.
ShoreTel voice switches feature a backup operator in case the site operator is unreachable
due to network outages.

Refer to the ShoreTel System Administrator’s Guide - Appendix C: "IP Phone
Configuration" C for a complete description of all ShoreTel Voice Switches.

ShoreTel IP Phones and Devices

Both analog and IP telephones are available from ShoreTel. With ShoreTel IP phones, you
create an end-to-end IP network, or a single-wire-to-the-desktop solution. The ShoreTel IP
phone’s intuitive user interface gives the user a high comfort level when performing phone
operations.

For specific information about the supported capacity for IP and analog telephones on the
ShoreTel system, see Table 2-1 on page 45.

ShorePhone-AP100

The ShorePhone-AP100 telephone provides a cost-effective analog solution for business
desktops.

Key features include:

® Large display for caller name, number, and directory access
® High-quality speaker telephone
® Menu access to common features

ShoreTel IP Phone 110

The ShoreTel IP Phone 110 phone is a cost-effective phone designed for general use.
Key features include:

® Single-line display for caller information

® Six function keys (Conference, Hold, Intercom, Redial, Transfer, Voice Mail)

® FEthernet Switch port for connecting a PC to the back of the phone

® Support for basic media encryption for calls inside a ShoreTel network

® Ability to load custom ring tones in.wav file format

ShoreTel IP Phone 115

The ShoreTel IP Phone 115 phone is a cost-effective phone that is based on the IP110
model, but with the addition of an external microphone to support speakerphone
functionality.

Key features include:

® External microphone to support speakerphone
® Single-line display for caller information
® Six function keys (Conference, Hold, Intercom, Redial, Transfer, Voice Mail)
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® Ethernet Switch port for connecting a PC to the back of the phone
® Support for basic media encryption for calls inside a ShoreTel network
® Ability to load custom ring tones in.wav file format

2.10.4 ShoreTel IP Phone 210

The ShorePhone-1P210 phone is a cost-effective phone designed for general use.
Key features include:

® Single-line display for call information

® Four function keys (Conference, Hold, Intercom, Redial, Transfer, Voice Mail).
® FEthernet Switch port for connecting a PC to the back of the phone

® Support for basic media encryption for calls inside a ShoreTel

2.10.5 ShoreTel IP Phone 212k

The 212k IP phone is designed to function as a key phone and offers 12 custom buttons
that can be used for line appearance and other functions. The 212k is ideal for small offices
and branch offices that require key system functionality.

Key features include:

® Scrolling text that allows for the display of more information.

® Menu and Select buttons that provide services similar to soft keys and scroll bar, and
that assist in phone navigation and programming.

® FEight function keys (Voice Mail, Transfer, Options, Conference, Directory, Intercom,
Redial, Hold).

¢ InstaDial™ functionality in which calls are automatically transferred after digit
collection stops and a configurable timeout period has expired.

® Automatic Off-Hook Preference that lets users select which audio path.
(speakerphone or headset) is auto-activated when calls are sent or received.

® FEthernet Switch port for connecting a PC to the back of the phone.

® A first (upper left-most) custom button that is reserved for line appearance only and
cannot be configured to perform other functions.

® Support for basic media encryption for calls inside a ShoreTel network.
® Ability to load custom ring tones in.wav file format.

® Built-in handset lifting functionality to support certain Plantronics wireless headset
models.

2.10.6 ShoreTel IP Phone 230/230g

The ShoreTel IP230 Phone is a full-featured yet inexpensive IP phone that is similar to the
ShoreTel IP210 phone, but with the added functionality of programmable buttons.

The ShoreTel IP Phone 230g offers all features of the IP Phone 230,but with a 10BaseT,
100BaseT, and 1000BaseT switch to supports users with Gibabit network requirements for
their desktop workstation.

Key features include:

® The IP230 has 3 custom buttons that can be programmed for extension monitoring,
speed dial, and other functions. Note that the top-most button is re-served for line
aEpearance. (Each “button” is an LED-enabled hard key and has an associated 6
character label on the LCD.)
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Eight function keys (Voice Mail, Transfer, Options, Conference, Directory, Intercom,
Redial, Hold).

InstaDial™ functionality in which calls are automatically transferred after digit
collection stops and a configurable timeout period has expired.

Monochrome black and white display.

Automatic Off-Hook Preference that lets users select which audio path (speakerphone
or headset) is auto-activated when calls are sent or received.

Ethernet Switch port for connecting a PC to the back of the phone.
Support for basic media encryption for calls inside a ShoreTel network.

Support for two-line caller ID display feature, which displays the caller name and
number on two separate lines for in-coming calls and outbound calls.

Ability to load custom ring tones in.wav file format.

Built-in handset lifting functionality to support certain Plantronics wireless headset
models.

2.10.7 ShoreTel IP Phone 265

The new ShoreTel IP265 Phone is a full-featured yet inexpensive IP phone that is similar to
the ShoreTel IP230 phone but with an additional three programmable buttons (for a total of
six, as opposed to three on the IP230 model) and a color LCD display.

Key features include:

2.7-inch TFT-LCD Color display with backlighting.
Ability to download and display a 24-bit.bmp “wallpaper” file.

Six custom buttons that can be programmed for extension monitoring, speed dial,
and other functions. Note that the top-most button is reserved for line appearance.
(Each “button” is a tri-color LED-enabled hard key and has an associated 6-character
label on the LCD.)

Eight function keys (Voice Mail, Transfer, Options, Conference, Directory, Intercom,
Redial, Hold).

InstaDial™ functionality, in which calls are automatically transferred after digit
collection stops and a configurable timeout period has expired.

Automatic Off-Hook Preference that lets users select which audio path (speaker,
headset, wireless headset) is auto-activated when calls are sent or received.

Ethernet Switch port for connecting a PC to the back of the phone.
Support for basic media encryption for calls inside a ShoreTel network.

Support for two-line caller ID display feature, which displays the caller name and
number on two separate lines for in-coming calls and outbound calls.

Ability to load custom ring tones in.wav file format.

Built-in handset lifting functionality to support certain Plantronics wireless headset
models.

2.10.8 ShoreTel IP Phone 530

The ShorePhone-I1P530 is designed for professional users. Key features include:

40

Three-line display for call information.

Backlit display.

Caller ID display for up to three calls simultaneously.
Monitoring for up to two extensions.

Eight function keys.

Four soft keys.
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Ethernet Switch port for connecting a PC to the back of the phone

InstaDial™ functionality in which calls are automatically transferred after digit
collection stops and a configurable timeout period has expired.

Automatic Off-Hook Preference that lets users select which audio path.
(speakerphone or headset) is auto-activated when calls are sent or received

Support for basic media encryption for calls inside a ShoreTel network.
Support for programmable buttons and extension monitoring.

Support for two-line caller ID display feature, which displays the caller name and
number on two separate lines for in-coming calls and outbound calls.

Ability to load custom ring tones in .wav file format.

2.10.9 ShoreTel IP Phone 560

The ShoreTel IP Phone 560 is a high-end phone designed for executives, assistants, and
operators who handle high call volumes and share call flows with other users. Key features
include:

Caller ID display for up to six calls simultaneously.

Backlit display.

Monitoring support for up to five extensions.

Eight function keys.

Four soft keys.

Ethernet Switch port for connecting a PC to the back of the phone.

InstaDial™ functionality in which calls are automatically transferred after digit
collection stops and a configurable timeout period has expired.

Automatic Off-Hook Preference that lets users select which audio path (speakerphone
or headset) is auto-activated when calls are sent or received.

Support for basic media encryption for calls inside a ShoreTel network.
Support for programmable buttons and extension monitoring.

Support for two-line caller ID display feature, which displays the caller name and
number on two separate lines for in-coming calls and outbound calls.

Ability to load custom ring tones in.wav file format.

Built-in handset lifting functionality to support certain Plantronics wireless headset
models.

2.10.10ShoreTel IP Phone 560g

The ShoreTel IP Phone 560g is a high-end phone designed for executives, assistants, and
operators who handle high call volumes and share call flows with other users, yet require
the benefit of 1000BaseT operations.

Key features include:

ShoreTel 12.2

Supports 10BaseT, 100BaseT, and 1000BaseT operations.
Six custom buttons that can be used for line appearance and other functions.

Eight function keys (Voice Mail, Transfer, Options, Conference, Directory, Intercom,
Redial, Hold).

Four soft keys.

Gigabit Ethernet Switch port for connecting a PC to the back of the phone.
Caller ID displayed for up to six calls simultaneously.

Backlit display.
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® Monitoring for up to five extensions.

® InstaDial™ functionality in which calls are automatically transferred after digit
collection stops and a configurable timeout period has expired.

® Automatic Off-Hook Preference that lets users select which audio path (speakerphone
or headset) is auto-activated when calls are sent or received.

® Support for basic media encryption for calls inside a ShoreTel network.
® Support for programmable buttons and extension monitoring.

® Support for two-line caller ID display feature, which displays the caller name and
number on two separate lines for in-coming calls and outbound calls.

® Ability to load custom ring tones in.wav file format.

® Built-in handset lifting functionality to support certain Plantronics wireless headset
models.

Installation Notes:

® The ShoreTel IP560g telephone requires a gigabit-compatible Power over Ethernet
(POE) power supply that complies with IEEE802.af. The 560g phone is a Class 3
device with a maximum consumption of 8.2 watts. Please use 8.2 watts for capacity
planning with Gig POE switches on multiple deployments.

® The 560g model requires more power than the other ShoreTel models, and thus the
560g phone is not compatible with the ShoreTel IP Phone power adapter used with
other ShoreTel phone models.

® The 560g model cannot be daisy-chained from the Button Box (BB24). The BB24
passthrough power is limited to Class 2 devices and the 560g is a Class 3 device. This
means the BB24 cannot forward adequate power to an IP 560g phone.

® The ShoreTel IP560g telephone requires the use of Category 5e or Category 6
Ethernet cables. Using Category 5 Ethernet cables is not officially supported and may
lead to lower connection speed and/or performance issues during high-data transfer
scenarios.

2.10.11ShoreTel IP Phone 565¢g
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The ShoreTel IP Phone 565g is a high-end phone designed for executives, assistants, and

operators who handle high call volumes and share call flows with other users, yet require
the benefit of 1000BaseT operations, and who want the ability to use a Bluetooth wireless
headset.

Key features include:

¢ 3.5-inch TFT-LCD Color display with backlighting.

® Ability to download and display a 24-bit.bmp “wallpaper” file.

® Support for some Bluetooth wireless headset models.

® Supports 10BaseT, 100BaseT, and 1000BaseT operations.

® Six tri-color custom buttons that can be used for line appearance and other functions.

® FEight function keys (Voice Mail, Transfer, Options, Conference, Directory, Intercom,
Redial, Hold).

® Four soft keys.

® Gigabit Ethernet Switch port for connecting a PC to the back of the phone.
® (aller ID displayed for up to six calls simultaneously.

® Monitoring for up to five extensions.

® InstaDial™ functionality in which calls are automatically transferred after digit
collection stops and a configurable timeout period has expired.

® Automatic Off-Hook Preference that lets users select which audio path (speaker,
headsetCi wireless headset, or Bluetooth) is auto-activated when calls are sent or
received.
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Support for basic media encryption for calls inside a ShoreTel network.
Support for programmable buttons and extension monitoring.

Support for two-line caller ID display feature, which displays the caller name and
number on two separate lines for in-coming calls and outbound calls.

Ability to load custom ring tones in.wav file format.

Built-in handset lifting functionality to support certain Plantronics wireless headset
models.

Installation Notes:

The ShoreTel IP565g telephone requires a gigabit-compatible Power over Ethernet
(POE) power supply that complies with IEEE802.af. The 565g phone is a Class 3
device with a maximum consumption of 8.2 watts. Please use 8.2 watts for capacity
planning with Gig POE switches on multiple deployments.

The 565]% model requires more power than the other ShoreTel models, and is thus not
compatible with the ShoreTel IP Phone power adapter used with other ShoreTel
phone models.

The 565g model cannot be daisy-chained from the Button Box (BB24). The BB24
passthrough power is limited to Class 2 devices and the 565g is a Class 3 device. This
means the BB24 cannot forward adequate power to an IP 565g phone.

The ShoreTel IP565¢g telephone requires the use of Category 5e or Category 6
Ethernet cables. Using Category 5 Ethernet cables is not officially supported and may
lead to lower connection speed and/or performance issues during high-data transfer
scenarios.

2.10.12ShoreTel IP Phone 655

The ShoreTel IP Phone 655 is the ShoreTel flagship IP phone designed for executives and
executive assistants. The ShoreTel IP Phone 655 offers advanced audio performance and IP
telephony functionality.

ShoreTel IP Phone 655 provides a touch screen user interface that is very intuitive and
enhances user productivity. Advanced applications enabled by the large color touch screen
display include enhanced Directory and Call history applications with real-time telephony
presence information, an a new visual Voicemail with both playback and composition
capabilities. For more details about the ShoreTel IP Phone 655, see ShoreTel IP Phone 655
Installation and Users Guide.

Key features include:

ShoreTel 12.2

5.7-inch TFT-LCD color touch-screen display with backlighting and haptic feedback.
Connectors for up to two remote microphones for better conference room coverage
10/100/1000 Ethernet

Five capacitive touch keys (mute, speakerphone, headset, redial, and volume control)

Beam-forming microphone array with noise-canceling caljl)abilities delivering
superlative speakerphone performance in office and small to medium sized
conference rooms. An optional pair of extension microphones is available to enhance
the microphone pickup in larger rooms.

Visual voicemail and enhanced Directory with telephony presence.
Virtual keyboard for text entry for additional user capabilities.

Easy personalization - wallpaper images and ring tones.

Supports 10BaseT, 100BaseT, and 1000BaseT operations.

12 line buttons that can be used for line appearance and other functions.

6 function and audio control keys (Voice Mute, Speaker, Headset, Redial, Call Volume
+/-).

Gigabit Ethernet Switch port for connecting a PC to the back of the phone.
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¢ InstaDial™ functionality in which calls are automatically transferred after digit
collection stops and a configurable timeout period has expired.

® Automatic Off-Hook Preference that lets users select which audio path (speaker,
headset) is auto-activated when calls are sent or received.

® Support for secure RTP with AES encryption for calls inside a ShoreTel network.
® Support for programmable buttons and extension monitoring.
® Integrated VPN client.

Installation Notes:

® The ShoreTel IP Phone 655 telephone requires a gigabit-compatible Power over
Ethernet (POE) power supply that complies with IEEE802.at. The phone is a Class 3
device with a maximum consumption of 9.1 watts. Please use 9.1 watts for capacity
planning with Gig POE switches on multiple deployments.

® The ShoreTel IP Phone 655 model requires more power than the other ShoreTel
models, and is thus not compatible with the ShoreTel IP Phone power adapter used
with other ShoreTel phone models.

® The ShoreTel IP Phone 655 model cannot be deployed with a Button Box (BB24).

® The ShoreTel IP Phone 655 requires the use of Category 5e or Category 6 Ethernet
cables when deployed in 1000 BaseT networks. Using Category 5 Ethernet cables is
not officially sup]l?l rted and may lead to lower connection speed and/or performance
issues during high-data transfer scenarios.

2.10.13ShoreTel IP Phone BB24

2.11
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The ShoreTel 24 IP Button Box provides additional shortcut functions for users of the
multiline phones. The BB24 behaves like an additional set of 24 custom buttons in
additional to the buttons that already exist on the multiline phones.

Key features include:

® Twenty-four custom keys.
® Ability to assign up to 4 Button Boxes to a multiline phone.
® Support for Programmable Buttons feature.

® Ability for each user to define layouts for up to four BB24's thus allowing a maximum
of about 100 programmable buttons for most phones (exact number varies depending
on which phone the BB24 is connected).

® (Custom buttons in which each is an LED-enabled hard key and has an associated 6
character label on the LCD.

® Ethernet Switch port for connecting a PC to the back of the phone.

® Ability to forward power to one additional unpowered device to support a daisy-chain
configuration.

For detailed information on available options and how to use them, refer to the ShoreTel
Programmable Buttons User Guide.

For installation instructions, refer to the ShoreTel 24 IP Button Box Quick Install Guide.

System Capacity

The ShoreTel Release 12 system can scale incrementally up to 20,000 ports (users and
trunks) representing 500 ShoreTel voice switches over the entire system. The system is
completely nonblocking and can support 10,000 simultaneous calls at a rate of 100,000
calls per hour depending upon server configurations.

Table 2-1 provides a summary of the ShoreTel system capacity.
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Table 2-1 ShoreTel System Capacity
Component Capacity |Notes
System
Sites 500 Exact number varies by configuration.
Switches 100/site Exact number varies by configuration.
500/system
100/server
Route Points 300/server | This is per server
Analog Ports 5,000 Exact number varies by configuration.
IP Phones 20,000 Exact number varies by configuration. See Server
(max) capacity table.
Simultaneous Calls 10,000 10,000 calling 10,000.
Busy Hour Call 100,000 Depending upon server configurations
Completion
Users
Users 20,000
— Port Based Users 5,000
— IP Phone Users 20,000
— Virtual Users 1,000/
server
User Groups 250
Telephony Permissions | 100
Call Permissions 100
Voice Mail Permissions | 100
Trunks
Trunks 10,000
Trunk Groups 500
Number of Trunks/TG 500
Servers
Number of servers 21 1 main, 20 distributed (for voice mail, auto-
attendant, messaging, directory, configuration
services, and desktop call control). Each server is
certified to support up to 1,000 users.
Number of Voicemail Box | 500/system
Switches (VMBS) 100/server
Number of 3rd Party SIP |20
Servers
Media streams (G.711 254 Simultaneous voice mail sessions, for example.

per server)

ShoreTel 12.2
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Table 2-1 ShoreTel System Capacity (Continued)
Component Capacity |Notes
Media streams (G.729 40
per server)
Media streams (total) 9,384 21 servers x 254 media streams per server +
500VMB x 9 streams per VMB.
Voice Mail
Mailboxes (total) 20,000 These can be distributed across the servers.
Mailboxes (per server) 3,000
Storage Unlimited |Restricted by the size of disk available (1 hour of
voice mail per 30 MB of disk storage).
Auto-Attendant
Menus (total) 1,000 Every server has every menu.
Hunt Groups
Hunt groups per switch |8
Total hunt group 16
members per switch
Workgroups
Workgroups (total) 256/system
Members per workgroup |300 Top down, round robin, and longest idle hunt
pattern.
WG Agents (total per 300/system | If more are required it is recommended you
system) investigate the ShoreTel Enterprise Contact
Center Solution
WG Agents 16 Simultaneous ring.
Calls in Queue per 254/server | Overflow is directed to the workgroup backup
Queue extension.
BHCC/system without Very Large |See Server HW specs for size & traffic
reports during business |HW=100k |considerations
hrs /Large HW
= 50K/
Med HW
=2 5K/
Small HW
= 5K
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Table 2-1 ShoreTel System Capacity (Continued)
Component Capacity |Notes
BHCC/system with Very Large |See Server HW specs for size & traffic
reports during business |HW=10k/ |considerations
hrs Large HW
=5K/Med
HW = 1K/
Small HW
= not
recommen
ded
Max # of PCM's in WG |300
server
Paging Groups
Paging Groups (total) 300/system
Paging Group Members |300/system
Max # of simultaneous | 100/server
pages
Account Code
Account Code (per 100,000/
system) system)
Call Detail Record
Storage 1.5 GB 500,000 workgroup calls, OR
(MySQL 1.5 million extension-to-extension calls, OR
has a _ 1.0 million combined call records
capacity o
6 41-)[13) Y Implgmenting a datgbase of ﬂ'.liS sizg typi(.:ally
requires 4.0 GB of disk space, including disk space
for the main database (1.5 GB), the archive
database (1.5 GB), and temporary space required
to generate reports (1.0 GB).
ShoreTel Communicator
ShoreTel Communicators | 10,000
(total)
ShoreTel Communicators | 1,000
(per server)
Personal 10,000
Professional 10,000
Workgroup Agent 300
Workgroup Supervisor 128
Workgroup Agent/server |300 per
server, 300
per system

ShoreTel 12.2
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Table 2-1 ShoreTel System Capacity (Continued)
Component Capacity |Notes
Workgroup Supervisor/ |128 per
server server, 128

per system

Operator 200 250 monitored extensions/each operator
maximum.

ShoreTel Communicator |1,000 Per system.

for Mobile

Music on Hold (MOH)

Music on Hold (MOH) |15 One switch can provide MOH for up to 15
switches per site.

Programmable Buttons

IP phone buttons 1024

configured for extension

monitoring (per switch)

Phones that can monitor |32

an extension

Voice Switch Capacity

Media streams/switch 60

(No encryption)

Media streams/switch 60

(encryption)

Media streams/switch 40

(SRTP)

Media streams/switch 30

(SRTP + authentication)

G711 Limits for VMB 9

G729 Limits for VMB

BAA Simultaneous # of |60

calls - Voice Switches

Simultaneous # of calls |60

SIP Ringing - Voice

Switches -G711

Simultaneous # of calls |0

SIP Ringing - Voice
Switches -G729

The following tables contain information on how to select a server for your ShoreTel

implementation.
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Server requirements are specified in four tiers:

Planning and Installation Guide

® Servers for small systems that support up to 500 users.

® Servers for medium sized systems that support up to 2,500 users.

® Servers for large systems that support up to 10,000 users.
® Servers for very large systems that support up to 20,000 users.

Table 2-2 describes the key capacity limits for each of the new server tiers.

Table 2-2 System and Service Capacities
Maximum Maximum BHCC | Maximum BHCC
Si Maximum number of |Maximum per server’ per server®
e number of users System BHCC! Reports run Reports run

users per assigned outside during

System per Server business hours business hours
Small 500 500 5,000 1,000 Not

Recommended®

Medium (2,500 1,000 25,000 5,000 1,000
Large 10,000 1,000 50,000 10,000 5,000
Very 20,000 1,000 100,000 10,000 10,000
Large

NOTE: Busy Hour Call Completion (BHCC) includes all traffic that can occur in that
server - regular voice calls, workgroup calls, voicemail etc.

'BHCC (Busy Hour Call Completion) per system is the total number of calls in the system
during the busy hour including internal and external calls and including calls terminated
to desk phones, softphones, trunks, or server applications such as voicemail.

2 BHCC per server is based on the number of calls actually handled by the server during
the business hour including workgroup calls in menus and queues, auto-attendant calls
and calls to the voicemail service.

3 The ShoreTel report generation tools that run on the server are configured by default to
run at a lower priority than other, more critical services. A light demand of report
generation should have little or no affect on a server with adequate minimum performance
specifications. If you are a heavy report user or experience any degradation of voicemail or
other server prompts on an underpowered server, you must move up to the next tier level
of servers.

To select a server for your new system deployment, first consult the sizing table and
determine the tier of the server needed using the system and per server specifications. Then
match that size (small, medium, large or very large) to the server requirements shown in
Table 2-3.
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Table 2-3 Server Specifications

Size Processor RAM Network

Small Intel® Core 2 Duo E8400, Single Dual |4 GB 100 Base-T
Core 3.00 GHz or Intel® Core™ i3-540
Processor (4M Cache, 3.06 GHz)

Medium Intel® Xeon 5520 Single Quad Core 8 GB 100 Base-T or
2.27 GHz Gigabit

Ethernet

Large Intel® Xeon 5520 Dual Quad Core 2.27 |8 GB Gigabit
GHz Ethernet

Very Large |Intel® Xeon 5680 Dual Six Core 3.33 12GB Gigabit
GHz Ethernet

NOTE: The new hardware specifications are to be used to size servers running ShoreTel's
Headquarters server software as well as ShoreTel's Distributed Voice Services
software. For example, consider a 2 location system with 2,000 users and 20,000
BHCC. A Headquarters server is located at the main site and a Distributed Voice
Services server is located at the remote site. Each of the servers handle 2,000
BHCC. In this case, both servers should be provisioned with hardware that meets
the medium tier of hardware requirements because the system capacity and both
server capacities fall within this tier.

When deploying servers for medium or large systems, please note that you must select an
operating system with support for expanded memory by using the Enterprise Editions of
either Microsoft Windows 2003 server or Microsoft Windows 2008 Server.

Busy Hour Call Completion (BHCC) Call Volume

Busy Hour Call Completion (BHCC) per system is the total number of calls in the system
during the busy hour including internal and external calls and calls terminated to desk
phones, softphones, trunks, or server applications such as voicemail. This includes all
traffic that can occur in the server - regular voice calls, workgroup calls, voicemail etc. See
Table 2-2 on page 49 for information about BHCC capacity for the different sizes of
ShoreTel systems.

Busy Hour Call Attempts (BHCA) Call Volume

Busy Hour Call Attempts (BHCA) is the number of calls attempted at the busiest hour of
the day (peak hour). The higher the BHCA, the higher the stress on the network
processors. If a bottleneck in the network exists with a capacity lower than the estimated
BHCA, then congestion will occur resulting in many failed calls and customer
dissatisfaction.

ShoreTel systems support 5,000 BHCA.

Call Load Capacity for Switches

A ShoreTel system supports a maximum of 100 Voicemail Model Switches. There are no
restrictions concerning the allocation of switches among the sites defined by the system.
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For ShoreTel Voicemail Model Switches, call load capacity is:

® 5400 BHCC when supporting 90 MGCP IP Phones or 90 SIP Trunks.
® 3600 BHCC when supporting 90 SIP IP Phones or 90 SIP Trunks.

2.11.4 Extension Monitoring Limitations

That there is a limit to the number of extensions that can be monitored, whether from a
ShoreTel IP Phone -BB24 device or from a ShoreTel IP Phone multiline phone. This
limitation is dependent on two factors:

® Update rate (every call causes one or more monitoring phones to be updated.
® Whether the monitoring phones are spread across one or more switches.

ShoreTel Voice Switches support an update rate of 1 per second. This limit is independent
of whether the monitored extensions are on the same switch or a different switch. If the
monitored extensions are on a different switch, then IPDS is involved.

2.11.5 ShoreTel Voice Switch Feature Capacity

The ShoreTel voice switch is designed to handle the maximum load for the services it
provides. Some features place a higher real-time load on the ShoreTel voice switch
processor than others, and the use of these features must be carefully planned to take into
account the impact on the processing power of a switch to handle call control signaling
messages.

Table 2-4 offers some general guidelines for the number of extensions and group members
for several commonly used features. Keep in mind that in addition to observing these
limitations, you must stay below the real-time requirements of the switch itself.

Table 2-4 Feature Capacity
Hunt Bridged Call Pickup 1P
Group Appearance Group Phones
Extension 8 24 16 120
Members / extensions 16 32 — phones on a switch 24 N/A
monitoring the same
extension
Stack size/extensions 24 24 N/A 24
Total members on all 16 N/A 80 N/A
extensions

2.11.5.1 IP phones

Ringing a single user's IP phone generates only one set of call control messages. However,
as the call rate increases, the load on the processor also increases. Note that the call rate is
the driving factor of load and not the length of a call. For instance, sixty calls placed over

one hour, with each call lasting one minute, is a much higher load on the processor than a
single call lasting one hour.
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Hunt Groups

Hunt groups place a significantly heavier burden on the ShoreTel voice switch. For
example, if you have a hunt group with 16 members, a single call into the hunt group will
generate 16 simultaneous calls (assuming the feature is configured to simultaneously ring
each hunt group member).

To extend this example, assume that the call stack size for this hunt group is set to 16, and
16 calls arrived at the same time, this would be equivalent to 256 calls (16 x 16)
simultaneous calls. The number of hunt group members (as well as the call stack depth) is
a multiplying factor for the signaling load that would be generated — thus, you should
closely engineer hunt groups to ensure that the voice switch is not overburdened in order
to ensure optimal performance.

You can have 8 hunt groups on a switch. Each hunt group can have up to 16 members and
each hunt group can have a call stack of 24. The maximum number of members across all
groups on the switch also has to remain below 16. For instance, you could have one hunt

group of 16 members or 2 hunt groups with 8 members each.

Bridged Call Appearances

With Bridged Call Appearances (BCA), additional processor load is related to the call
control signaling transmission to the buttons that have been programmed on the ShoreTel
IP phones. If a single BCA with a call stack of one is configured on a phone, this represents
one load. However, if that same BCA were to appear on 24 different phones, that would
represent 24 times more call signaling load than if the BCA were to appear on one phone.

The switch is capable of handling 24 BCAs, with a call stack depth of 24 and up to 32
phones monitoring a single BCA. If there are no hunt groups on the switch, it is possible for
the switch to support up to 160 buttons programmed to monitor BCAs.

Pickup Groups

Pickup Groups place an additional load on the processor related to tracking the extensions
in the group (although the actual real-time load is rather light and is not factored into the
real time equation).

The switch is capable of supporting 16 pickup groups with a maximum of 24 members in
the group. The total number of members in all groups on the switch must not exceed 80.

Real Time Capacity

In addition to the overall feature capacity limit, you should calculate the real-time load on
the switch using the formula below:

o Hi7
{ Z HG  StackSize(n) * HG  Members(m))+ (0% Mo BCA  Mowitoring  Lines) =80
M-l

Thus, with the following configurations:

® A hunt group with four members and a call stack of four.
® A second hunt group with eight members and a call stack of three.
® Ten phones, each monitoring four BCA.
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You would have room to spare:

HG1 + HG 2 + BCAs = Total
4x4 + 8x3 + (10x4)2 = 60
16 + 24 + 20 = 60
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CHAPTER3

Planning and System Design

This chapter guides you through the initial design of your new voice communications
system. The topics discussed include:

® “Recommendations” on page 55
® “Determine System Topology” on page 55

® “Determine Number of ShoreTel Voice Switches” on page 59

3.1 Recommendations

The following recommendations will assist you in designing your new voice
communications system.

® Make sure you understand all the unique routing and hunting requirements of your
current system.

® Be sure to account for all devices, including conference rooms, lobby phones, fax
machines, and modems.

® Make sure you consider the changes to the call flow and overall system design that
may drive the need for additional trunks.

3.2 Determine System Topology

The ShoreTel system has a unique distributed call control software architecture that enables
you to deploy ShoreTel voice switches and IP phones anywhere across your IP network.
Even though multiple sites are supported, the ShoreTel system is a single system with an
extensive set of integrated applications and a single management image. The ShoreTel
system offers unmatched simplicity through this single image system, and delivers high
availability, with no single point of failure, through its distributed architecture.

The first step in designing your voice network is to determine your overall network
topology, which should provide the following information:

® Sites and Users. Number of sites and number of users at each site.

® Headquarters and Distributed ShoreTel Servers. Number of servers required, plus
the name or IP address of all ShoreTel servers (main and distributed).

® Teleworker Sites. Number of teleworker installations and the type of telephones
supported.

® Telephone Requirements. Number of telephones at each site (by type).

® Trunk Requirements. Number of trunks required for optimal performance.
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® ShoreTel Voice Switches. What models are needed and how many of each model.

® WAN Connections. The number of WAN connections (per site) and complete
service-level information.
See "Network Requirements and Preparation" on page 117, for detailed information on
planning your network for the ShoreTel system.

Sites and Users

Your network topology diagram should provide an accurate inventory of the different
physical sites and the number of users at each site.

Headquarters and Distributed ShoreTel Servers

The Headquarters ShoreTel server hosts the voice applications platform and the
management web site, as well as the integrated voice applications. Typically, the
Headquarters ShoreTel server is located at the largest location, containing the majority of
users. Make special note of the main ShoreTel server on your topology diagram.

On your topology diagram, provide the following information about ShoreTel servers:

® Total number of servers (i.e. sum of servers at all sites).
®  Number of servers at each site.
® The name and IP address of every server.

The ShoreTel system also supports Distributed Voice Servers (DVS) to allow distributing
voicemail and other applications. Distributed servers help accomplish the following:

® Reduce bandwidth, because local users’ calls to voice mail are answered by the local
voice mail application and do not go across the WAN.

® Increase system scale by extending the unified messaging and desktop call control
services to additional users of the applications.

® Increase reliability by providing local support for some services and applications if a
site loses connectivity with the Headquarters server.

Even though there are multiple servers, the ShoreTel system provides a single image system
across your entire network. The system is currently certified to support up to 21 servers,
one at the headquarters site and up to 20 distributed servers. You should add a server at any
site that exceeds 100 users. You must deploy a server for every 1,000 users.

The distributed voice applications platform can also provide an open applications platform
for extending telephone services through TAPI-compliant third-party applications. A
dedicated distributed server is required to host the third-party applications. This server is
deployed like other distributed servers, except that it must not have voice mail users
assigned to it.

The distributed voice application servers’ Remote TAPI Service Provider relies on the call
control information from the main server. To add reliability to your remote server, consider
using redundant network paths to the main server.

Shoréelel



Chapter 3: Planning and System Design Planning and Installation Guide

3.2.3

3.24

3.2.5

Citrix and Windows Terminal Server

Citrix and Windows Terminal Server (WTS) technologies enable processing for multiple
users to be aggregated on a single Windows computer. The single Windows computer is a
process- and disk-sharing server for multiple users who have lightweight or thin graphics
stations on their desktop. Citrix communicates between the server and clients using the
ICA protocol, whereas Windows Terminal Server uses the RDP protocol.

For more information on configuring ShoreTel Communicator clients on Citrix and WTS,
see "ShoreTel Clients on Citrix and Windows Terminal Servers" on page 303.

Teleworker Sites

In addition to the main locations, you can also deploy ShoreTel IP Phones at employees’
homes for the purpose of telecommuting. This allows teleworkers complete access to all
the voice services on the network. The number and location of each teleworker IP phone
should be noted on the topology diagram.

For information on configuring ShoreTel IP phones as teleworkers, see "IP Phone
Installation" on page 241.

Telephone Requirements

The next task in the system design process is to determine your telephone requirements.

To determine your telephone requirements:

Step 1 Count the telephones that are needed by counting the users installed on your
current system. Make sure to include conference room telephones, lobby
telephones, and telephones shared by multiple users.

Step 2 Determine the number of button boxes (ShoreTel BB24 devices) that will be
needed for operators and receptionists. The maximum number is 4 BB24 devices
per multiline phone.

Step 3 Determine the number of ports for fax machines and modems.

Step 4 If you are deploying IP phones, determine the number of telephones that will be IP
phones and the number that will be analog phones.

Certain users will require access to certain features, such as an operator needing a

hone with programmable buttons. Therefore, you should consider which type of
unctions each user will need in order to select the most appropriate phone for
that user.

See “System Overview” on page 25, for information on ShoreTel IP Phone
telephone types.

Step 5 Consider your needs for additional telephone ports for third-party systems,
including conference bridges and overhead paging systems.

See “Telephone Planning and Ordering” on page 111, for more information about
selecting telephones.

Step 6 Determine the number of user licenses you need.

Each user on the system requires a user access license. The types of user licenses
are listed below:

® Extension and mailbox: Purchase of this license entitles the user to be assigned
to both a physical extension and a ShoreTel voice mailbox.
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Extension-only: Purchase of this license entitles the user to be assigned to a
physical extension, either via explicit assignment or via Extension Assignment.

NOTE An Extension-only user license is required for each conference room
telephone, lobby telephone, fax machine, and modem user. A user
access license is not required for trunks and anonymous telephones.

Mailbox-only: Purchase of this license allows entitles the user to be assigned to
a ShoreTel voice mailbox.

Audio conference: Purchase this license for each audio port that you want to
use in conferences managed by the ShoreTel Service Appliance 100. A license
allows one audio endpoint to participate in a conference.

Web conference: Purchase this license for each Web port that you want to use

in conferences managed
allows one data-compati

Step 7

ble

Fill in the telephone section of the Telephone and Trunk Planning Spreadsheet

(Microsoft Excel Spreadsheet), shown in Figure 3-1.

Telephones

User Telephones

Conference Room Telephones
Lobby Telephones

Modems

FAX Machines

Other

Anonymous Telephones
Wittual Users

Mailbox-only Users
Extension-only Users
Extension snd mailbox Users

Sub-Total

Trunks

Analog Trunks

T1 Trunks (24 Channels / Span)

T1 PRI Trunks (23 Channels / Span)
E1 PRI Trunks (30 Channels £ Spar)

Sub-Total

Total Trunks
Total Physical Telephones

Shore Gear Voice Switches
ShoreGear-24
ShoreGear-T1
ShoreCear-E1

Figure 3-1

by the ShoreTel Service Appliance 100. A license
endpoint to participate in a conference

Quanity IP Phone Use Amnalog Ports IP Phomes TI1 Channels El Channels Server Capacity

1,000
20

150
1,072

42

10%
10%
10%
10%
10%
10%
10%

200
18
2
5
9
14
18

100
2

B B — = O

1,000
20
2
5
10
15

50

965

107 1] 1]

1,102

140 1]

Trunks / Physical Telephones
14%

Telephone and Trunk Planning Spreadsheet (Microsoft Excel)

The spreadsheet is available on the ShoreTel support web site for you to use in determining
your telephone and trunk requirements. You must have Microsoft Excel to use this tool. If
you are planning a multisite implementation, complete a telephone and trunk analysis for

each site.

Trunk Requirements

Trunks provide connectivity between users on the ShoreTel system and the public switched
telephone network (PSTN). In this next task in the system design process, you determine
the number of trunks required.
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The number of trunks required on your system varies, depending on the number of users
and your specific application needs. It is important to size your trunking correctly because
not having enough trunks can lead to blocked calls when all trunks are busy, and too many
trunks can lead to wasted money on monthly access charges.

See “Trunk Planning and Ordering” on page 73, for more information about trunk features,
ordering, and installation.

You have several options for determining the number of trunks your site requires:

® Review the number of trunks on your current system. In general, this is one of the
best methods to gauge the number of trunks you need.

® You can also request a traffic analysis from your service provider, interconnect, or
telecom manager to understand your current trunk utilization. This method will help
ou understand your current usage and allow you to maintain the current service
evel.

® Visit a web site, such as www.erlang.com, to use a traffic calculator for determining
your trunk requirements.

® Fill in the Trunks section of the spreadsheet shown in Figure 3-1 on page 58 to
determine the number of trunks you need. The spreadsheet automatically calculates
the trunking ratio. Consider Table 3-1 and the following:

— Larger locations can typically use lower-density trunking (15%).
— Smaller locations need higher-density trunking (50%).

— Some applications, such as call centers, can demand higher-density trunking

(50%).

Table 3-1 Trunk Density
Trunk Density Trunks/Users %
Low 15%

Average 30%
High 50%

When planning trunks, consider the call volume for your workgroups or ACD groups.
Since there is generally a queuing solution in place for ACD calls, the number of trunks
required should be based on the full utilization of the expected number of agents and
sufficient trunks for the expected number of waiting callers.

3.3 Determine Number of ShoreTel Voice Switches

The ShoreTel system is a software solution that runs on standard platforms across the
network equipment in your enterprise. The ShoreTel hardware portfolio offers a broad
family of voice switches to meet the needs of our different customers. Each ShoreTel voice
switch connects to your IP network using a 10/100M auto-sensing Ethernet port. Refer to
Appendix G: "ShoreGear Switches" on page 329 for a description of all ShoreTel Voice
Switches.

ShoreTel 12.2 59


www.erlang.com 

Planning and Installation Guide Chapter 3: Planning and System Design

3.3.1

60

To determine the number of voice switches fill in the ShoreTel voice switches section in the
Telephone and Trunk Planning Spreadsheet (Figure 3-1 on page 58) to calculate the
number of voice switches required. When you compute the user and trunk information in
the spreadsheet, the number of switches for each site is provided.

See Appendix A: "International Planning and Installation" on page 289, for more
information about which voice switches and features are supported in countries other than
the United States.

WAN Connections

To complete your system design, the final step is to identify your network connectivity. You
should identify the following for the network connections to each site:

¢ Bandwidth
® Jatency
® Jitter

® Packet Loss
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Routing Calls

This chapter helps you identify the desired routing for inbound and outbound calls, so that
you can determine your requirements for configuration and trunking. The topics discussed
include:

® “Recommendations” on page 61

¢ “Hunt Groups” on page 62

e “Direct All Calls to an Auto-Attendant” on page 62
e “Direct All Calls to a Live Operator” on page 64

® “Direct All Calls to Extensions” on page 68

® “Blended Call Routing” on page 69

® “Analyze Outbound Call Routing” on page 72

When installing a voice communications system, one of the most important decisions you
must make is how to route incoming calls. This includes calls made to your company, an
individual employee, or a group of employees, such as sales or customer support. It is
important to consider not only how calls are initially routed, but also how they are routed
when the person or group is not available to take the call. Will calls be transferred to the
Auto-Attendant, the operator, an off-site number, a pager, or a cell phone? The ShoreTel
system is highly flexible and supports numerous methods to route incoming calls.

In addition, you must consider your outbound call routing plan. You should have trunks at
every site that supports both outbound and inbound calling.

This chapter helps you design the call flow of your new voice communications system. See
“Planning and System Design” on page 55, for information about other aspects of designing
your new voice communications system.

If you are installing a ShoreTel Contact Center Solution, call routing within the contact
center is configured separately and is not covered in this guide. For more information on
the ShoreTel Contact Center Solution, see the ShoreTel Contact Center Solution
Administration Guide.

4.1 Recommendations

Consider the following recommendations when designing your call flow plan:

® Determine how calls should reach employees and workgroups. You need to identify
the desired call routing for inbound calls at each site.
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® Identify contingencies, such as alternate plans in the event that the receptionist has
an unplanned absence, or the physical phone fails. For examﬁle, creating hunt groups
can ensure an operator is available if the receptionist or workgroup is unavailable.

® Consider the inter-site call flow, such as your operator’s or receptionist’s role in
handling inbound calls, and the role of others who are not physically present at the
main site.

¢ Identify call flow early. Do not wait until the last minute, or try to identify the call
flow the day of cut-over.

® Interview the key members of your oaganization (workgroups, operators, assistants,
and executives) to determine their individual preferences and needs, and make sure
they agree with any decisions that affect their respective areas.

® Create an off-hours call routing plan.

Hunt Groups

Hunt groups allow you to route calls to a list of extensions. Hunt groups can be accessed
through an extension, DID, and/or DNIS. Hunt groups are supported by ShoreTel Voice
Switches and remain available even when connectivity to the Headquarters server is lost. A
single switch can host up to 8 hunt groups and a maximum of 16 hunt group extensions
per switch. A hunt group can be used as the backup destination for an operator or
workgroup, so that basic hunting occurs even when the operator or workgroup is not
reachable. To maximize reliability, assign hunt groups to a switch close to the majority of
the members and/or trunks associated with the hunt group.

Hunt groups can be used for:

® Backup Routing for a workgroup
Hunt groups can be used when the work rou]:ilserver is not reachable because of a
network outage or admission control. When the hunt group is set to offer each
member a single call at a time, then call offering is similar to a workgroup.

® Hunt Group as a Call Forward Destination
In a small office where individuals generally receive calls directly, users may want
someone in the office to answer calls when they are unable to answer. Hunt groups
can provide alternate destinations in this case.

® Distribution of Calls to Backup Operators

A hunt group can provide backup operators for the primary operator who handles
calls to a main company number.

® Common Line Monitoring
A hunt group can be used for line monitoring. For example, several operators may

wish to monitor the same line and all have an opportunity to answer calls at the same
time.

Direct All Calls to an Auto-Attendant

You can direct all inbound calls to the automated attendant, and prompt the calling party to
route the call, based on menu options. Auto-attendant answering is typically used by
smaller companies and smaller locations that do not choose to use direct inward dial (DID)
numbers. See Figure 4-1 for an illustration of auto-attendant call flow.
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Figure 4-1 Auto-Attendant Call Routing

Organize the auto-attendant with options for various departments. In addition, include an
“out” for callers if they must speak to a live attendant or have a rotary telephone. This
destination must be one that will always be answered. In many cases, it is a receptionist’s
extension that is staffed at all times, or a night bell that can be answered by any employee.
If you route calls to a receptionist’s position that is not always staffed or the receptionist
needs to be mobile, consider installing a cordless telephone for the receptionist to wear
while roaming around the office. If this is not an option, make sure the receptionist’s call
handling modes are set up appropriately.

Trunk Considerations

An auto-attendant menu can be reached through analog loop-start, digital loop-start, and
T1/E1 PRI trunks by pointing the trunk group at the desired menu. You can also reach a
specific menu using DID or DNIS entries received over analog wink-start, digital wink-
start, or T1/E1 PRI trunks.

The ShoreTel system supports International Caller ID, Caller ID Name, Caller ID Number,
ANI, and DNIS. The Caller ID and trunk group or DNIS information is provided to the user
to assist in answering the call.
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Call Routing and Collecting Caller ID Information

The switch delays each inbound loop-start call by 1.5 rings to collect caller ID information
before ringing the user’s telephone. This allows caller ID information to reach the user’s
client at the time the call rings the extension, rather than after it rings the extension.

Features available on trunks vary by trunk type. See “Trunk Planning and Ordering” on
page 73, for more information.

After-Hours Call Routing

For after hours, weekends, and holidays, consider how your call flow will change.
Typically, a different prompt is played, since callers are routed directly to voice mail rather
than to workgroups or the operator.

Example of Auto-Attendant Call Routing

In the call flow example shown in Figure 4-1 on page 63, all calls are received by the auto-
attendant. The calling party can choose to be directed to:

® The support workgroup by dialing a digit.

Calls are presented to the support workgroup with a mailbox that provides coverage.
The calling party can dial “0” in the mailbox to reach the workgroup assistant, or “9”
to return to the auto-attendant.

® An employee using Dial by Number or Dial by Name.

Calls are presented to the employee with a mailbox that provides coverage. The
calling party can dial “0” in the mailbox to reach the employee’s personal assistant, or
“9” to return to the auto-attendant.

® The operator by dialing the digit 0.

Calls are presented to the operator. If the operator does not answer, a backup operator
provides coverage using the operator’s call handling modes. If the backup operator
does not answer, a mailbox provides coverage, and the calling party can dial “0” in the
mailbox to reach the operator’s personal assistant, or “9” to return to the auto-
attendant.

In this example, the workgroup, users, and operator route calls directly to voice mail after
hours.

Direct All Calls to a Live Operator

Some companies choose to answer all inbound calls during business hours with a live
operator to give callers a more personal experience. If you use a live operator, the most
important thing to remember is that the operator’s telephone must always be staffed.
ShoreTel recommends the following:

® Use the ShoreTel Communicator - Operator Access software, because the standard
telephone without ShoreTel Communicator manages only a single call at a time.
When a second call arrives, using the Flash button invokes call waiting, generating a
swap hold situation in which calls cannot be transferred. This problem is eliminated
when you use the ShoreTel Communicator - Operator Access software.

® If the organization is a large one, consider using the ShoreTel IP Phone -BB24 button
box. The button box provides additional shortcut functions for ShoreTel IP Phone
multiline phones. The button box behaves like an additional set of 24 custom buttons
that can be used by the operator to quickly and easily route calls to executives and to
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other emplo%/ees who receive a high volume of phone calls. A maximum of 4 BB24
devices can be connected to each multiline phone.

® [f the operator does not receive a lot of telephone calls and is required to roam around
the office to deliver mail, pick up faxes, make copies, and so on, a two-line cordless
telephone can be used. The first line is reserved for incoming calls, while the second
line is the operator’s personal extension.

® (Create hunt groups to ensure someone is always available to take an incoming call.

® You can choose to have calls initially routed to the operator and then forwarded to the
auto-attendant after a fixed number of rings.

Operators work in either of two modes:

— Answer all calls and transfer them to the appropriate destination.
— Answer all calls and hold them until the parties are found.

If your operator works in the second mode, you should consider installing an overhead
paging system or should consider using the Paging Groups feature (see the ShoreTel 12:
Administration Guide for details on Paging Groups).

The ShoreTel system supports single-zone overhead paging on a per-site basis, using the
audio output jack on the switches supplied with the jack. When you need multiple-zone
paging, please use ShoreTel’s online knowledge base, to access the application note on
paging on ShoreTel’s web site at www.shoretel.com.

Trunk Considerations

The operator can be reached through analog loop-start, digital loop-start, and T1/E1 PRI
trunks by pointing the trunk group directly at the operator. You can also reach the operator
using DID or DNIS entries received over analog wink-start, digital wink-start, or T1/E1 PRI
trunks.

The ShoreTel system supports International Caller ID, Caller ID Name, Caller ID Number,
ANI, and DNIS. The Caller ID and trunk group or DNIS information is provided to the user
to assist in answering the call.

Features available on trunks vary by trunk type. See “Trunk Planning and Ordering” on
page 73, for more information.

After-Hours Call Routing

If you route all calls to the operator’s extension, auto-attendant scheduling does not apply;
only those calls routed to the auto-attendant use the schedule. Therefore, if you want to use
the off-hours, holiday, and custom schedules, set the operator’s call handling mode to
forward all calls to the auto-attendant when the operator is unavailable.

Example Using Hunt Groups

To route calls to a prioritized list of backup operators, create hunt groups with users who
can serve as backup operators. In this scenario, a primary operator who handles calls to a
main company number requires one or more secondary operators to receive the calls when
the primary operator becomes too busy.

ShoreTel 12.2 65


www.shoretel.com
www.shoretel.com
www.shoretel.com

Planning and Installation Guide Chapter 4: Routing Calls

66

To create a hunt group to back up the primary operator:
® (Create a hunt group with backup operators.

® Enter the main operator and all the backups as members of the hunt group in the
order in which they are to serve as backups.

® Set the hunt group for multiple calls to be hunted to a given member.

® Set the call stack size for each of the users to control the number of calls he or she can
receive.

When there are incoming calls to the hunt group, the primary operator is offered the calls
first. The operator may be offered multiple calls concurrently up to the limit of his or her

call stack. If a member’s call stack is full, the member is skipped and that particular call is

not be offered again (unless the hunt group is set to hunt forever and no member picks up
the call before the member is reached again in the hunt list).

If a member of the operator group does not answer the hunt call, the call is offered to the
next member after the number of configured rings. Thus, even if the primary operator has
room on his or her call stack, the call is offered to the next member in the list when the
operator does not answer the call in time.

For more information on Hunt Groups, see "Hunt Groups" section on page 187.
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4.4.4 Example of Operator Call Routing

In the example call flow shown in Figure 4-2, all calls are received by the operator, who
then transfers the calls to the appropriate destination.
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Figure 4-2 Operator Call Routing

® (alls are transferred to the support workgroup with a mailbox that provides coverage.

The calling party can dial “0” in the mailbox to reach the workgroup assistant, or “9”
to return to the auto-attendant.

Calls are transferred to the employees with a mailbox that provides coverage.

The calling party can dial “0” in the mailbox to reach his or her personal assistant, or
“9” to return to the auto-attendant.

If the operator does not answer, a backup operator provides coverage, using the
operator’s call handling modes.

If the backup operator does not answer, a mailbox provides coverage and the calling

party can dial “0” in the mailbox to reach the operator’s personal assistant, or “9” to
return to the auto-attendant.
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In this example, after-hours call routing is handled by an auto-attendant in a very similar
fashion to the previous example (Figure 4-1 on page 63). To start after-hours call handling,
the operator changes his or her call handling mode. This can be done automatically using
Microsoft Outlook Calendar in conjunction with Automated Call Handling (although it
does require the operator’s personal computer to remain connected with Microsoft Outlook
running on it).

Direct All Calls to Extensions

ShoreTel recommends using Direct Inward Dial (DID) trunks so that callers can dial
extensions directly without having to go through the operator. This provides the most
efficient, professional call handling experience to your customers.

In the event that an individual is not available, preconfigured call handling modes route
callers. This routing might include a cellular telephone, a pager, an alternate extension, or a
personal assistant. Additionally, consider using the voice mail notification capabilities of
the ShoreTel system when employees are not able to answer the telephone but need to stay
in touch.

Even if you choose to direct all calls to extensions, you should still configure the auto-
attendant for Dial by Number, Dial by Name, and zero out to an operator.

Trunk Considerations

When using Direct Inward Dial, you must use analog wink-start, digital wink-start, SIP or
T1/E1 PRI trunks. The ShoreTel system can receive Automatic Number Identification
(ANI) over analog and digital wink-start trunks as well as Caller ID Number over T1/E1
PRI.

Features available on trunks vary by trunk type. See “Trunk Planning and Ordering” on
page 73, for more information.

After-Hours Call Routing

By routing all calls to the individual extensions, each individual user and workgroup
defines its after-hours call handling.

Example of Direct Inward Dial Call Routing

In the illustration shown in Figure 4-3, all calls are received by workgroups or by
individuals.
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In this example, after-hours call routing is received by the workgroups and individual
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Figure 4-3

® (alls are routed directly to the support workgroup with a mailbox that provides
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Direct Inward Dial Call Routing

Planning and Installation Guide

The calling party can dial “0” in the mailbox to reach the workgroup assistant or “9”

to return to the auto-attendant.

® (alls are routed directly to the employees with a mailbox that provides coverage.

The calling party can dial “0” in the mailbox to reach his or her personal assistant, or

“9” to return to the auto-attendant.

® An operator provides limited call handling functions from individual mailboxes or
the automated attendant.

employees.

4.6 Blended Call Routing

Communication systems typically use a mix of automated, live, and DID call routing to

maximize user satisfaction as well as efficiency and flexibility. This usually includes taking

a published main telephone number and routing it to the auto-attendant, as well as
installing DID lines that route calls directly to different workgroups and individual

employees.
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Trunk Considerations

An auto-attendant menu can be reached through analog loop-start, digital loop-start, SIP,
and T1/E1 PRI trunks by pointing the trunk group at the desired menu. You can also reach
a specific menu using DID or DNIS entries received over analog wink-start, digital wink-
start, or T1/E1 PRI trunks.

The operator can be reached through analog loop-start, digital loop-start, and T1/E1 PRI
trunks by pointing the trunk group directly at the operator. You can also reach the operator
using DID or DNIS entries received over analog wink-start, digital wink-start, or T1/E1 PRI
trunks.

The ShoreTel system supports International Caller ID, Caller ID Name, Caller ID Number,
ANI, and DNIS. The Caller ID and trunk group or DNIS information will be provided to the
user to assist in answering the call.

When using Direct Inward Dial, you must use analog wink-start, digital-wink start, or T1/
El PRI trunks. The ShoreTel system can receive Automatic Number Identification (ANI)
over analog and digital wink-start trunks as well as Caller ID Number over T1/E1 PRI

Features available on trunks vary by trunk type. See “Trunk Planning and Ordering” on
page 73, for more information.

After-Hours Call Routing

For after hours, weekends, and holidays, you should consider how your call flow will
change. Typically, a different prompt should be played, since callers are routed directly to
voice mail rather than to workgroups or the operator.

If you route all calls to the operator’s extension, auto-attendant scheduling does not apply;
only those calls routed to the auto-attendant use the schedule. Therefore, when you want
to use the off-hours, holiday, and custom schedules, set the operator’s call handling mode
to forward all calls to the auto-attendant when unavailable.

By routing all calls to the individual extensions, each individual user and workgroup
defines its after-hours call handling.

Example of Blended Call Routing

In the example shown in Figure 4-4, a mix of inbound call routing is used.
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Figure 4-4 Blended Call Routing

® (alls are routed directly to the support workgroup using DID and DNIS entries and
routed through the auto-attendant with a mailbox that provides coverage.

The calling party can dial “0” in the mailbox to reach the workgroup assistant, or “9”
to return to the auto-attendant.

® (alls are routed directly to the employees using DID and routed through the auto-
attendant using Dial by Number and Dial by Name with a mailbox that provides
coverage.

The calling party can dial “0” in the mailbox to reach his or her personal assistant, or
“9” to return to the auto-attendant.

® An operator provides limited call handling functions from individual mailboxes or
the auto-attendant.

In this example, after-hours call routing changes at the auto-attendant and for each of the
workgroups, employees, and the operator, because each workgroup defines its own after-
hours call routing.
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Analyze Outbound Call Routing

In general, you should have trunks at every site that support both outbound and inbound
calling. Here are some general comments about outbound trunking;:

ISDN PRI provides the most feature-rich inbound and outbound calling experience.

This includes the support for Caller ID, DID, and DNIS. Caller ID Number is
sugported for both inbound and outbound calls. Caller ID Name is supported only on
inbound NI-2 trunks (with the exception of outbound calls to off-system extensions).

SIP trunks can be used to place outbound calls.
Analog wink-start trunks do not support outbound calls.

You may want to purchase some analog loop-start trunks for emergency dial tone in
case of total power failure. For more information, see "Analog Loop-Start Trunks
(North America)" section on page 74.

Calls can be automatically routed across your wide area network (WAN) using the
Network Call Routing feature. (This allows users to access local and “nearby” area
codes at one site from another site.)

You need to plan for emergency calls (such as 911 in the United States) on your voice
system.

The ShoreTel system supports all the necessary signalinﬁ for emergency calls. Please
see the appendix on emer%ency 911 operations in the ShoreTel 12: Administration
Guide for information on how to configure your system for emergency calls.

If your system uses three-digit extensions, ShoreTel recommends that you do not assign
x11 extensions to users.

For more information, see “Trunk Planning and Ordering” on page 73, and “Dialing Plan”
on page 89.
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Trunk Planning and Ordering

This chapter explains the features and functionality of trunks on the ShoreTel system, so
you can plan and order your service. The topics discussed include:

® “Recommendations” on page 73

® “Reviewing and Selecting Trunk Types” on page 73
® “Understanding Trunk Features” on page 79

® “Performing Traffic Calculations” on page 83

® “Ordering Telephone Service” on page 83

Recommendations

The following recommendations assist you in determining your trunk requirements and
ordering your trunks from your service provider:

® Make sure you order telephone service early. T1 and PRI service can take up to one or
two months to install.

® If you are reusing Centrex lines, be sure to change your old service and remove call
waiting, call forwarding, and voice mail.

® When provisioning PRI service, be sure to confirm the protocol being used (NI-2,
4ESS, 5ESS, or DMS-100). Make sure that neither Non-Facility Associated Signalling
(NFAS) nor the Call-by-Call feature of the 4ESS is being used, since they are not
supported on the ShoreTel system.

Reviewing and Selecting Trunk Types

Trunks provide a connection from the ShoreTel system to a service provider for the purpose
of making and taking calls to and from external parties.

Table 5-1 shows which trunk types are supported on individual ShoreTel Voice Switches.
The next section provides more detailed information about the various trunk features.
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Table 5-1 Supported Trunk Types

Analog | Analog

Loop- |Loop- Analo

Start |Start |Digital|g Digital

(N.Am. | (EMEA |Loop- |Wink- |Wink- |T1 El
Voice Switch |) ) Start |Start |Start |PRI PRI SIP BRI
ShoreTel 90 Yes Yes No Yes No No No Yes No
ShoreTel 90BRI | No No No No No No No Yes Yes

ShoreTel 50 Yes Yes No Yes No No No Yes No
ShoreTel 30 Yes Yes No Yes No No No Yes No

ShoreTel No No No No No No Yes Yes No
220E1

ShoreTel No No Yes No Yes Yes No Yes No
220T1

ShoreTel Yes No Yes No Yes Yes No Yes No
220T1A

ShoreTel T1k |No No Yes No Yes Yes No No No
ShoreTel 120 | Yes No No Yes No No No Yes No
ShoreTel 60 Yes No No Yes No No No Yes No
ShoreTel 40 Yes No No Yes No No No Yes No
ShoreTel E1 No No No No No No Yes No No
ShoreTel T1 No No Yes No Yes Yes No No No

5.2.1 Analog Loop-Start Trunks (North America)

Analog loop-start trunks are typically used for inbound calls to a main telephone number
that are directed to an auto-attendant menu, company operator, or workgroup. A caller can
route a call from the auto-attendant to a user extension by entering the extension number
or by spelling the user’s name from the telephone keypad. Analog loop-start trunks are also
used to make outbound calls.

Analog loop-start trunks support:
® Inbound calls
® Qutbound calls
e (Caller ID number
® (aller ID name

® (aller ID blocking

Analog provisioning is provided by the loop-start protocol and Dual-Tone Multi-Frequency
(DTMF) signaling.
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Analog loop-start trunks are used to provide power-fail transfer to selected telephones —
for instance, to the operator, security station, executives, and so on. When there is a
complete power failure, including loss of UPS power backup, power-fail transfer connects a
specified trunk port to a specified extension port. This power-fail transfer ability provides a
dial tone for making and taking critical calls in the event of power failure. Refer to the
ShoreTel 12 System Administrator’s Guide for more information about the power-fail
transfer port on each ShoreTel Voice Switch that supports this feature.

Centrex lines are analog lines that can be used as analog loop-start trunks. Your
organization may already have these installed, and want to use them instead of ordering
new loop-start trunks. If you have Centrex lines and do not want to change your primary
company telephone number, you can keep Centrex lines. Centrex lines support Caller ID.
Be sure to remove the Centrex features, including call waiting, call forward, and voice mail.

EMEA analog loop start trunk support, based on the TBR 21 standard, is supported on all
1U Half Width ShoreTel voice switches. BT type 1 (on hook) caller ID support is based on
SIN 227 and SIN 242 standards in the UK.

5.2.2 Analog Loop-Start Trunks (EMEA)

Analog Loop-Start trunks are supported in Europe, the Middle East, and Africa, and are
based on the TBR 21 standard.

Analog Loop-Start Trunks (EMEA) are typically used for inbound calls to a main telephone
number that are directed to an auto-attendant menu, company operator, or workgroup. A
caller can route a call from the auto-attendant to a user extension by entering the extension
number or by spelling the user’s name from the telephone keypad. Analog loop-start trunks
are also used to make outbound calls.

Analog loop-start trunks (EMEA) support:

® Inbound calls
® Qutbound calls

BhT type 1 (on hook) caller ID support is based on SIN 227 and SIN 242 standards in
the UK.

Analog provisioning is provided by the loop-start protocol and Dual-Tone Multi-Frequency
(DTMF) signaling.

Analog loop-start trunks are used to provide power-fail transfer to selected telephones —
for instance, to the operator, security station, executives, and so on. When there is a
complete power failure, including loss of UPS power backup, the ShoreTel Voice Switches
provides power-fail transfer. Refer to the ShoreTel 12 System Administrator Guide for the
power-fail transfer port on each ShoreTel Voice Switch that supports this feature. This
power-fail transfer ability provides a dial tone for making and taking critical calls in the
event of power failure.

Centrex lines are analog lines that can be used as analog loop-start trunks on the ShoreTel
Voice Switches. Your organization may already have these installed, and want to use them
instead of ordering new loop-start trunks. If you have Centrex lines and do not want to
change your primary company telephone number, you can keep Centrex lines. Centrex
lines support Caller ID. Be sure to remove the Centrex features, including call waiting, call
forward, and voice mail.
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Digital Loop-Start Trunks

Digital loop-start trunks are typically used for inbound calls to the main telephone number
that are directed to an auto-attendant menu, company operator, or workgroup. A caller can
route a call from the auto-attendant to a user extension by entering the extension number
or by spelling the user’s name from the telephone keypad. Digital loop-start trunks are also
used to make outbound calls.

Digital loop-start trunks support:
® Inbound calls
® Qutbound calls
e (Caller ID number
® (aller ID name
e (aller ID blocking

Digital provisioning is provided by the loop-start protocol and Dual-Tone Multi-Frequency
(DTMF) signaling. ShoreTel Voice Switches support

® ESF or D4 framing formats

® BB8ZS or AMI line coding.

Analog Wink-Start Trunks (Analog DID)

Analog wink-start trunks allow external callers to dial a user’s phone number directly,
without having to use an auto-attendant or operator. Analog wink-start trunks support
only inbound calls; they are not capable of handling outbound calls.

Analog wink-start trunks support:

Inbound calls (outbound calls are not supported)
® ANI

e DID

® DNIS

Analog provisioning is provided by the wink-start protocol and Dual-Tone Multi-
Frequency (DTMF) signaling.

If ANI is being used, the star (*) key must be used to delimit the ANI digits from the DID/
DNIS digits—that is:

e <DID>
® <DNIS>

® *<ANI>*<DID/DNIS>*
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5.2.5

5.2.6

Digital Wink-Start Trunks

Digital wink-start trunks allow external callers to dial a user’s phone number directly,
without having to use an auto-attendant or operator. Digital wink-start trunks support both
inbound and outbound calls.

Digital wink-start trunks support:
® Inbound calls
® Qutbound calls
* ANI
e DID

® DNIS

Digital provisioning is provided by the wink-start protocol (often called E&M wink-start)
and Dual-Tone Multi-Frequency (DTMF) signaling. ShoreTel Voice Switches support

® ESF or D4 framing formats
® BB8ZS or AMI line coding.

If ANI is being used, the star (*) key must be used to delimit the ANI digits from the DID/
DNIS digits—that is:

® <DID>
® <DNIS>
o *<ANI>*<DID/DNIS>*

BRI Trunks
BRI trunks are flexible trunks that support both inbound and outbound calls.
PRI trunks support:

® Inbound calls

® Qutbound calls

e DID

® DNIS

® (Caller ID number

® (Caller ID name is supported for NI-2 configured trunks

® QSIG - Calling name is supported if the standard is similar to NI2

® Inbound calling name is fully supported, but outbound calling name is only
supported for Off-System Extension calls
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Digital provisioning is provided by the PRI protocol and D-channel signaling. ShoreTel
Voice Switches support:

® DMS-100, 4ESS, 5ESS, and NI-2 signaling types
® ESF or D4 framing formats
® BB8ZS or AMI line coding.

The NFAS and Call-by-Call features are not supported.

5.2.7 T1 PRI Trunks

T1 PRI trunks are flexible trunks that support both inbound and outbound calls.
PRI trunks support:

® Inbound calls

® Qutbound calls

e DID

® DNIS

® (aller ID number

® (Caller ID name is supported for NI-2 configured trunks

® QSIG - Calling name is supported if the standard is similar to NI2

® Inbound calling name is fully supported, but outbound calling name is only
supported for Off-System Extension calls

Digital provisioning is provided by the PRI protocol and D-channel signaling. ShoreTel
Voice Switch supports

® DMS-100, 4ESS, 5ESS, and NI-2 signaling types
® ESF or D4 framing formats
® BB8ZS or AMI line coding.

The NFAS and Call-by-Call features are not supported.

5.2.8 E1 PRI Trunks

E1 PRI trunks are flexible trunks that support both inbound and outbound calls for
international locations.

E1 PRI trunks support:
® Inbound calls
® Qutbound calls
e DID
® DNIS
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5.2.9

5.3

® (aller ID number
® (Caller ID name is supported for NI-2 configured trunks
® QSIG - Calling name is supported if the standard is similar to NI2

® Inbound calling name is fully supported, but outbound calling name is only
supported for Off-System Extension calls

The ShoreTel Voice Switches support PRI signaling using Euro-ISDN as well as other
international protocols. See “International Planning and Installation” on page 289.

SIP Trunks

SIP trunks are flexible trunks that support both inbound and outbound calls. SIP trunks are
logical trunk end points that only handle SIP call control. Media flows directly between the
call initiator and the call terminator.

SIP trunks support:

® Inbound calls

® Qutbound calls

® Extension, Tandem, and default destinations for inbound calls
® (aller ID name

e (Caller ID number

e DID

® DNIS

By default, the “Enable SIP Info for G711 DTMF signaling” check box is off. This check
box must be enabled for ShoreTel-to-ShoreTel SIP tie trunks or for SIP devices that do not
support RFC 2833 for G711.

Understanding Trunk Features

The ShoreTel system supports several different trunk types and trunk features. It is very
important to understand the features available on these trunks, since some services are
mutually exclusive. Table 5-2 shows each trunk type and the associated features.

Table 5-2 Trunk Features

Analog |Analog

Loop- |Loop- |Digital |Analog |Digital

Start  |Start |Loop- |Wink- |Wink- [T1 |E1
Feature N.Am. |EMEA |Start Start Start PRI |PRI |SIP |BRI
Inbound:
* Caller ID Number Yes No Yes Yes? Yes? Yes |Yes |Yes |Yes
* Caller ID Name Yes No Yes No No YesP |Yes |Yes |Yes
¢ Direct Inward Dial (DID) No No No Yes Yes Yes |[Yes |Yes |Yes
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Table 5-2 Trunk Features (Continued)

Analog | Analog
Loop- |Loop- |Digital |Analog |Digital
Start  |Start |Loop- |Wink- |Wink- [T1 |E1

Feature N.Am. |EMEA |Start Start Start PRI |PRI |SIP |BRI
* Dialed Number No No No Yes Yes Yes |Yes |Yes |Yes
Identification Service (DNIS)
Outbound:
e Caller ID Blocked Yes Yes Yes N/A Yes Yes |Yes |Yes |Yes
(CO) |(CO) |(CO) (CO)
* Caller ID Unblocked Yes Yes Yes N/A Yes Yes |Yes |Yes |Yes
(CO) |(CO) |(CO) (CO)
* Caller ID Blocking Override |Yes® No Yes® N/A No Yes |No |[No [No
(*67, *82)

a. Via Automatic Number Identification (ANI).
b. Caller ID Name is supported for NI-2 configured trunks.
c. *67 and *82 codes do not work if the CO requires a pause between the code and the dialed num-

ber.

5.3.1

80

Legend to Table 5-2

® Yes—Feature is supported.
® No—Feature is not supported.
® Yes (CO)—Feature is provided by the central office (CO) or legacy PBX.

® N/A—Outbound calls are not supported on analog wink-start trunks.

Caller ID Number

Caller ID Number delivers to the ShoreTel system the number of the calling party, which is
displayed in the ShoreTel Communicator as well as on Caller ID — compatible telephones.
The delivery of the caller ID number can be blocked by the calling party. The caller ID
number is delivered unless the calling party has blocked the call (in which case the call is
marked as “Blocked”), or the service provider does not have the information (in which case
the call is marked as “Unavailable”).

Caller ID Number has the following limitations:

® The calling party may block his or her caller ID number.

® The calling party may be calling from a business and the calling number may be
incorrect.

® The calling party may be calling from someone else’s number.

Caller ID Number is available on analog loop-start, digital loop-start, SIP, T1 PRI, and E1
PRI trunks.

Two different Caller ID Number formats are used to deliver caller information via loop-start

trunks: Single Data Message Format (SDMF) and Multiple Data Message Format (MDMF).
SDMF provides the calling number, while MDMF provides any combination of calling
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name and number. The ShoreTel voice switches support both SMDF and MDMF
dynamically, without the need for configuration. When PRI is used, the caller ID number is
delivered as a D-Channel message.

ShoreTel supports International Caller ID, ensuring that when a switch is configured for a
certain site (e.g. Spain), the International ID information is automatically filled in as
appropriate for that country. The feature is transparent from the user's standpoint, and no
configuration is necessary.

5.3.2 Caller ID Name

Caller ID Name delivers the name of the calling party to the ShoreTel system. The name is
displayed in the ShoreTel Communicator as well as on any telephones that support caller
ID Name.

By default, the caller ID name is delivered unless the calling party has blocked the transfer
of this information (in which case the call is marked as “Blocked”). If the service provider
does not have the information, the call is marked as “Unavailable.”

Caller ID Name is available on analog loop-start and digital loop-start trunks, as well as SIP,
T1 PRI, and E1 PRI trunks and is only supported on IP phone and analog phones in North
America. This feature is not supported on analog phones in other countries.

When using NI-2 signaling on PRI trunks—for example in a tie-trunk scenario—Caller-1ID
Name is now also captured when available on all inbound calls. For outbound calls, Caller-
ID Name is delivered for calls that are made to off-system extensions, but not for outbound
calls.

5.3.3 Automatic Number Identification (ANI)

Automatic Number Identification (ANI) delivers the number of the calling party to the
ShoreTel system. Although similar to Caller ID Number, ANI is tariffed differently and is
not subject to the same blocking restrictions as Caller ID Number. For instance, when you
purchase ANI services from your service provider, you are always delivered the calling
number for 800-number calls (calls that you are paying for). This may vary from region to
region.

ANI is available on analog wink-start and digital wink-start trunks.

When ANI is being used, the star key (*) must be used to delimit the ANI digits from the
DID/DNIS digits—that is, *<ANI>*<DID/DNIS>*.

5.3.4 Direct Inward Dial (DID)

Direct Inward Dial (DID) allows extensions (users, menus, workgroups, route points, etc.)
on the system to be accessed directly, without the need of an auto-attendant or operator.
This is particularly useful when users on the system want their own telephone number.

DID is available on analog wink-start, digital wink-start, PRI and SIP trunks.

DID numbers are ordered in blocks of 20 or more 10-digit telephone numbers. These
numbers are assigned to a customer and are routed to a wink-start, PRI or SIP trunk
connected to a voice switch. When a call is made, the service provider sends a predefined
set of digits (from 3 to 10 digits) via the wink-start, PRI, or SIP trunk. The voice switches
capture the digits and route the calling party to the called party.
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5.3.6
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If ANI is not being used on wink-start trunks, only the DNIS digits need to be delivered. If
ANI is being used, the star (*) key must be used to delimit the ANI digits from the DID/
DNIS digits—that is:

e <DID>
® <DNIS>

® *<ANI>*<DID/DNIS>*

Dialed Number Identification Service (DNIS)

Dialed Number Identification Service (DNIS) allows extensions (users, menus,
workgroups, route points, etc.) on the system to be accessed directly, without the need of
an auto-attendant or operator. This is particularly useful for workgroup and other call
center applications. The DNIS information is delivered to the ShoreTel Communicator -
Personal Access and stored in the call detail record.

DNIS is available on analog wink-start, digital wink-start, PRI and SIP trunks.

DNIS numbers are ordered individually and map to a dialed number. When a calling party
dials a specific telephone number, the service provider routes the call to a wink-start or PRI
trunk connected to a voice switch. The service provider sends a predefined set of digits

(from 3 to 10 digits)—the DNIS digits—using DTMF signaling (or a D-Channel message or
SIP message). The voice switches capture the digits and route the calling party to the called

party.

If ANI is not being used on wink-start trunks, only the DNIS digits need to be delivered. If
ANI is being used, the star (*) key must be used to delimit the ANI digits from the DID/
DNIS digits—that is:

e DID>
® <DNIS>

® *<ANI>*<DID/DNIS>*

Outbound Caller ID

ShoreTel sends the user’s DID number as the caller ID number for outbound calls over PRI
or SIP trunks. If the DID number is unavailable, the site Caller Emergency Service ID
(CESID) is used. If that number is unavailable, no caller ID is sent.

Additionally, the outbound caller ID can be configured on a per-user basis such that the
configured value can take precedence over the user's DID number or the site CESID. Note
that this feature is only available on outbound calls using a T1 PRI trunk.

® To send a single main number rather than individual user DID numbers, assign DNIS
entries instead of DID numbers to each user. The Site Contact Number will be sent on
outbound calls.

® To block all outbound caller ID numbers from being sent, you can configure the PRI
trunk group to always block the caller ID number.

® On wink-start and loop-start trunks, the outbound caller ID is defined by the service
provider.
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5.3.7

5.3.8

5.4

5.5

® On T1 PRI and loop-start trunks, users can override the Caller ID Blockin
configuration on a call-by-call basis bY using commands at the telephone (¥*67, *82).
Users cannot override the Caller ID Blocking configuration of wink-start and E1 PRI
trunks.

For more information on configuring outbound caller ID, please refer to the ShoreTel 12:
Administration Guide.

Tandem Trunking

Tandem trunking allows legacy voice systems to utilize a ShoreTel system for outbound
dialing. The ShoreTel system supports both user-side and network-side PRI, allowing
ShoreTel systems to flexibly support digital tie trunks to other systems.

You can enable tandem trunking support for any PRI trunk group with a check box in
ShoreWare Director. Tandem calls are associated with a user group for outbound trunk
selection. Inbound calls recognized as tandem calls are redirected to an outbound trunk
based on user group call permissions and trunk group access. When needed, a “dial-in
prefix” can be specified that is prepended to digits collected on tandem calls. The
concatenated set of digits is then used in outbound trunk selection for the tandem call.

Tie Trunks

The addition of network-side PRI support makes PRI tie trunks easier and more compelling
to deploy. ShoreTel Voice Switches that support T1 PRI can act as either the user-side or
network-side of a PRI tie trunk. The tie trunk may be used to tie a ShoreTel system to a
legacy voice system, or potentially to another independent ShoreTel system.

Performing Traffic Calculations

The number of trunks required on your system will vary depending on the number of users
and your specific application needs. It is important to order your trunking correctly; too
few can lead to blocked calls when all trunks are busy, and too many trunks can lead to
wasted money on monthly access charges.

See “Planning and System Design” on page 55, for information about calculating the trunk
requirements for your site.

Ordering Telephone Service

Once you have determined the types of trunks you need, you will have to either place a
new order or make a change order. You can use the associated “Telephone Service Order
Forms” that are available on the ShoreTel DVD or on the ShoreTel support web site. Three
order forms are provided for your use:

® Analog Service
® TI Service
® T1 PRI Service

ShoreTel does not provide an E1 PRI form because this service varies by country. Instead,
we provide a table of the E1 PRI parameters that must be set. See “International Planning
and Installation” on page 289, for more information.
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When the form is completed, arrange a meeting with your telephone company service
representative to order the new telephone services. The forms contain specific information
that the service representative must have before services can be ordered.

Before ordering your telephone service, pay special attention to the installation date and
time, as follows:

® If you are ordering new service, it should be installed one week before the planned
cut-over date. This allows the services to be terminated on the ShoreTel system and
tested before cut-over.

® If you are changing existing service, any changes before the cut-over date might
render your existing service unusable. You must schedule these changes outside
normal business hours and work closely with your service provider for a seamless
transition.

When ordering DID service, the last digits of the DID numbers should match your
extension numbers for ease of use. You must make sure your extension numbers do not
begin with a trunk access code, zero, or any emergency numbers such as 911 in North
America.

Please see the appendix on emergency 911 operations in the ShoreTel 12: Administration
Guide for information on how to configure your system for emergency calls.
Analog Service

Use the Analog Telephone Service Order form (Figure 5-1) to order analog trunks. Note the
following about analog service:

® Caller ID Name and Number are supported on loop-start trunks.
® ANI is supported on wink-start trunks.

® ANI on wink-start trunks must be delivered as *<ANI>*<DNIS>*.
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Telephone Service Order - Analog Trunks

Castomer Name:
"Today s Date:
Cat-over Date:
Cal-over Time:

Vemdor
Make:
Maodkl:
FCC Registmtion Number:
Ringer Foquivalence:

Ama log Loop Start Trusks
Quantity of Trunks:
Protocal:

Signalling:

Caller ID:
Caller ID Format:
Caller [D Delivery:

Ama lop Wink Tranks

Quantity of Trunks:

Protocal:

Signalling:

Automatic Number Identification (ANT):

Dhirect Irmward Dial (DD
Quanity of Numbers (Block)
Number of Digits:

Dialed Number Identication Service (INIS):

Quanity of Numbers:

ShoneTel, Inc.
ShonGear
4ARUSA-263-MELE
0.38

Loop Start

DTMF

Yes/No

MDMF

Blocked / 1Tnblocked

Wink Start
DTMF
Yes/No
Yes/No

3-4-5-6-T-8-9-10
Yes/No

Example: 100, XX

Number of Digits: F.4-5.6-T-8-9-10
Comments
Figure 5-1 Telephone Service Order Form—Analog Trunks

T1 Service

Use the T1 Telephone Service Order form (Figure 5-2) to order T1 trunks. Note the

following about T1 service:

Caller ID Name and Number are supported on loop-start trunks.

ANI is supported on wink-start trunks.

ANI on wink-start trunks must be delivered as *<ANI>*<DNIS>*A channel service

unit (CSU) is built into the voice switch.
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Telephone Service Order - T1 Trunks
Castomer Name:
"Today s Date:
Cat-over Date:
Cuil-over Time:
Vemdor
Make: ShonzTel, Inc.
Mok ShonCGear
FOC Registmtion Number JABRUSA-B003-MEEE
Ringer Fouivalence: (.31
Digital Loop Stari Tranks
Quantty of Trunks:
Prtocal: Loop Start
Signalling: DTMF
Frauming Format: ESE D4
Line Coe: BELS JAMI
Caller I1D: Yes i No
Caller ID Format: MDMF
Caller 1D Delivery: Blocked / U nhlocked
g ita | Wink Trumks
Quantity of Trunks:
Protocal: Wink Start
Signalling: DTMF
Frauming Format: ESE D4
Line Coe: BELS JAMI
Automatic Number Identification (ANT): Yes i No
Direct Imward Dial (DID): Yes fNo
Quanity of Numbers (Block) Example: 100, XX
Number af Digits: 3-4-5-6-T-8-0-10
Dialed Number Identication Service (DNIS:  Yes /No
Quanity of Numbers:
Number of Digits: 3-4-53-6-T-8-9-10
Commenis

Figure 5-2 Telephone Service Order Form—T1 Trunks

5.5.3 T1 PRI Service

Use the T1 PRI Telephone Service Order form (Figure 5-3) to order T1 PRI trunks. Note
the following about T1 PRI service:

® (Caller ID Number is supported on T1 PRI trunks. (Caller ID Name is supported in
NI-2 configured trunks.)

® A channel service unit (CSU) is built into the voice switch.
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(Customer Name:
Today's Date:
(Cul-over Date:
(Cuil-over Time:

Vemdor

Make:

Mokl

FCC Registmtion Number:
Ringer Fouivalence:

PRI Tramks

Quantity of Trunks:

Protocal:

Centml Offioe Ty pe:

Sigmalling:

Fruming Format:

Line Cocle:

Service:

Caller1D:

Caller [D Delivery:

Direct Troward Dial (DID):
Quanity of Numbers (Block)
Number af Digits:

Quanity of Numbers:
Number of Digits:

(Commen s

Telephone Service Order - PRI Trunks

Dialed Number Identication Service (DNIS):

ShonzTel, Inc.
ShonCGear
AABUSA-3B0A-MEE
0.38

PRI

LSS/ SIESS 7 DMS- 100 ¢ NI-2
DTMF

ESE /D4

BELS [ AMI

[nbound { Outhound / Both
Yes fNo

Blocked / U nblocked

Yes fNo

3-4-5-6-T-8-9-10
Yes fNo

3-4-3-6-T-8-9-10

Example: 100, 20

Figure 5-3

Ordering Service

Telephone Server Order Form—PRI Trunks

When you order service, be sure to do the following:

® State that a new ShoreTel system is being installed.

® State the date and time the new telephone service must be cut over.

® Review all the items on the telephone service order form with the service

representative.

® Review any existing and new telephone numbers and have the telephone company

representative confirm the order.

E1 PRI Service

See “International Planning and Installation” on page 289, for more information about

ordering E1 PRI service.
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CHAPTERé

Dialing Plan

This chapter provides an overview of the dialing, call routing, and digit-manipulation
capabilities of the ShoreTel system. The information in this chapter is particularly useful for
administrators of larger, multisite installations. The topics discussed include:

® “Overview” on page 89

® “Define Digit Collection” on page 89

® “Define Digit Manipulation” on page 95
® “On-Net Dialing” on page 97

® “Quick Reference of Star Codes” on page 103

6.1 Overview

When a phone number is dialed in a ShoreTel system, the system performs two distinct
operations on a telephone number:

Digit collection. Voice switches collect the digits in a telephone number.

Digit manipulation. The switches manipulate the dialed numbers before outpulsing them
to the service provider.

In this chapter you will learn how to define what happens at each of these steps. Once you
are familiar with these concepts, we will introduce you to On-Net Dialing, a feature that
allows users to divide phone numbers into two separately-managed parts for a more
flexible dialing plan.

6.2 Define Digit Collection

When someone picks up a telephone in a ShoreTel system and begins dialing a telephone
number, the voice switch software examines each digit in the number and determines
whether digit collection should continue or be terminated.

6.2.1 Configuring Internal Numbers

In a ShoreTel system where users dial internal numbers without an access code, the rules
for digit collection are relatively straightforward.

Digit collection rules are configured through ShoreWare Director. To view the Dialing Plan
edit page, click Dialing Plan under System Parameters. Figure 6-1 shows the Dialing Plan
edit page.
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6.2.1.1

6.2.1.2

90

Build 17.7.3450.0
Logoff Admin

Administration
¢ Users...

= Trunks...

+ IP Phones...

=+ Platform Hardware...
« Call Control...

+ Voice Mail...

+ Auto-Attendant Menus
+ Workgroups

« Schedules

+ Communicator...

+« System Directory

= Application Servers...
+ SIP Servers...

= Sites

+ Sysitem Parameters...
Dialing Plan

Digit Translation
Tables

Security...
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SNMP

BOOTP Server
Other

Languages
Licenses...

00
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Figure 6-1

Chapter 6: Dialing Plan
@ShoreTeI' System Parameters Help

Edit this record Refresh this page

Mumber of Extension Digits:

Dialing Plan
Digit:

@

=

hi

4

Increase Extension Length

Reservation:

Operator

| Extensions

| Extensions

| Extensions

| Extensions

| Extensions

| Extensions

| Extensions

Voice Mail Login

Feature Activation

Dialing Plan Edit Page

Planning Your Dialing Configuration

When setting up a dialing plan for internal numbers, you need to consider the following:

® Choose an extension length. ShoreTel supports 3-, 4-, and 5-digit dialing for internal
numbers (4-digit dialing works for most enterprises). Use an extension number
scheme that conforms to your company’s size and the convenience of your users.

® Map extension ran%)es. After choosing the extension length, you can allocate blocks

of numbers for use

y extension, starting with the first number.

For example, if you want to reserve the range of numbers 3000-3999 for extension

assignment, you allocate the “3” number block for extensions.

For maximum usability, map extension numbers to the final digits of your DID (if DID is

used).

NOTE Extensions cannot begin with “911” (911, 911x, or 911xx).

Digit Collection Rules

When routing calls, the ShoreTel system follows the digit collection rules specified on the
Dialing Plan edit page in ShoreWare Director.

For the first digit collected, specific rules are in effect.
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6.2.1.3

6.2.1.4

Table 6-1 Digit Collection Rules

Digit Rule

0 — The digit configured = Digit collection is stopped and the call is routed to the site
in the dialing plan as the  operator.
operator digit.

# Digit collection is stopped and the call is routed to voice mail
login.

Any other digit Digit collection continues until a complete extension number
is dialed. If the number is valid, the call is routed to the
extension.

* valid off-system extensions — the call is routed to a trunk.

* invalid extensions — the call is routed to the Backup
Automated Attendant.

Rule does not apply to trunk access codes.

Exception for 911 Emergency Calls
Emergency calls do not require an access code. The following rules apply only to
emergency 911 calls:

e 1f“911” is dialed, the switch routes the call to a 911-capable trunk group associated
with the caller’s User Group.

® Before switching the emergency call, the switch invokes a brief timeout for insurance
against accidental 911 calls. If any digit is entered during the timeout, the switch
routes the call to the Backup Automated Attendant.

Although this section focuses on emergency calls made within the United States, the same
rules apply in other countries. See the appendix on emergency 911 operations in the
ShoreTel 12: System Administration Guide for information on how to configure your
system for emergency calls.

To define digit collection for internal numbers:

® In ShoreWare Director, go to the Dialing Plan edit page under System Parameters and
edit the dialing plan parameters. See the ShoreTel 12: System Administration Guide
for a description of the parameters on this page.

Changing Extension Length
The ShoreTel system supports 3-, 4-, and 5-digit extensions.

To change the extension length:

Step 1 Click Increase Extension Length.
Step 2 Specify 4 or 5 digits for the increased length.

After applying your edits, you cannot decrease an extension length. For example,
once it is increased to 4, the minimum is 4.

If your si/stem uses three-digit extensions, ShoreTel recommends that you do not
assign x11 extensions to users.
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Configuring External Numbers

The ShoreTel system supports 1-, 2-, and 3-digit trunk access codes. When an access code
is dialed, the system looks for a valid digit in the parameters.

If an invalid number is dialed, the system plays a recording to the calling party.

There are several types of valid telephone numbers, which are described in the following
sections.

The ShoreTel system allows the system administrator to provide users at each site with a
unique dialing plan to match the dialing plan of the site’s geographic region. The ShoreTel
system supports 7-digit local dialing, 10-digit local dialing, and mixed local dialing.

External numbers are converted into a standard “canonical format” by call control software
to provide a globally consistent way of handling phone numbers. The canonical format

starts with a “+” representing the international prefix, followed by the country code, area
code, and subscriber number.

® External numbers that can be converted into canonical format are considered
“rcf)utable” and will leverage the network call routing feature of the call control
software.

® External numbers that are unique to the Countrﬁ (nl11, 112,911, and so on) are
considered “unroutable” and will not leverage the network call routing software.
These calls will be placed from the local site or the associated proxy site.

Configuring 7-Digit Local Dialing

The Local Area Code on the Site edit page, shown in Figure 6-2, defines 7-digit dialing for
all users at the site. When a user dials an access code followed by 7 digits, the switching
software assumes the site local area has been dialed. The switching software then converts
the 7-digit number into canonical format before checking call permissions and doing
network call routing.
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Sites New | Lopy | Save Delete Reset Help
* modified

[Edit this record _____________[FETEIIITERren

Marne: W

Cauntry: | United States of America x|

Parent: Top of Tree

™ Use Parent As Proxy

Local Area Code: A08

Additional Local Area Codes: Ed_.tl

Emergency Call Back Mumber (CESIDY: [~ (e g +1 (408) 331-3300)

Time Zone: |[GMT-I]B:I]I]] Pacific Time (U5 & Canada); Tijuana, Pacific Standard Time =

MightBell Extension: —

Might Bell Switch: None -] Edit Might Bell Call Handling

Paging Extension: —

Paging Switch: Im

Operator Extension: IW Search |

FAX Redirect Extension: |4803 - Support Center | Search |

Ermergency Mumber: 911

Admission Control Bandwidth: [fas0 kbps

Edit IP Phone Address hap

Figure 6-2 Site Edit Page

The Local Area Code and Additional Local Area Codes set on the Site edit page have
nothing to do with the Local Area Code, Additional Local Area Codes, and Nearby Area
Codes on the Trunk Group edit page. Area codes on the Site edit page relate only to digit
collection, whereas those on the Trunk Group edit page relate only to Network Call
Routing and Digit Manipulation.

To define 7-digit dialing:
Step 1 Open the Site edit page in ShoreWare Director.

Step 2 Enter the 3-digit area code in the Local Area Code field.

See the ShoreTel 12: System Administration Guide for more information about the
Site edit page.
6.2.2.2 Configuring 10-Digit Local Dialing

If the site is in a location with overlay area codes, it can be configured to support 10-digit
dialing for all the local area codes. The Additional Local Area Codes field on the Site edit
page defines the area codes for 10-digit dialing. When a user dials an access code followed
by a local area code, the system collects 7 additional digits (10 digits total) before stopping
digit collection. The switching software then converts the 10-digit number into canonical
format before checking call permissions and doing network call routing.

To define 10-digit dialing:
Step 1 Open the Site edit page in ShoreWare Director.
Step 2 Click Edit next to the Additional Local Area Codes field.

The Additional Local Area Codes dialog box, shown in Figure 6-3, appears.
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6.2.2.4

6.2.2.5

6.2.2.6

6.2.2.7
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3 Additional Local Area Codes - Web Page Dialog [E3

Dial phone numbers with the following
area codes as local:

972

Femowve |

oK | Cancell

|http:.-".-"p0werbar.-"shore |_!§,I Local intranet

Figure 6-3 Additional Local Area Codes Dialog Box

See the ShoreTel 12: System Administration Guide for more information about
the Additional Local Area Codes field on the Site edit page.

Configuring Mixed Dialing in the Same Area

In locations where users are forced to dial 7 digits for some prefixes and 1+10 digits for
other prefixes in the same area, the ShoreTel system supports permissive dialing — that is,
you can dial these numbers either as 7 digits or as 1+10 digits. It also supports permissive
dialing in locations with mixed 10-digit and 1+10 digit dialing in the same area.

From a digit-manipulation (or outpulsing) point of view, the trunk group must be
configured properly since some service providers do not support permissive dialing. See
"Define Digit Manipulation" section on page 95.

1+10 Digit Long-Distance Dialing

The ShoreTel system supports long-distance dialing. When a user dials an access code
followed by “1,” the software collects 10 additional digits before stopping digit collection.

International Dialing

The ShoreTel system supports international dialing. If the user dials a trunk access code
followed by an international access code, digit collection is terminated after a timeout. The
timeout can be bypassed by dialing pound (#).

n11 Dialing

The ShoreTel system supports “nl1” dialing, including 411 (information) and 611
(support). If the user dials an access code followed by “n11,” digit collection is terminated
after a brief timeout and the call is routed to a trunk.

If your system uses three-digit extensions, ShoreTel recommends that you do not assign
x11 extensions to users.

911 Dialing

The ShoreTel system supports 911 dialing to emergency services. If the user dials an access
code followed by “911,” digit collection is terminated immediately and the call is routed to
a trunk.

011 calls are routed out of the local site’s associated trunks. If there are no 911 trunks
available at the local site, the call is routed via the designated proxy site.
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6.2.2.8

6.2.2.9

6.2.2.10

6.2.2.11

6.3

Please see the appendix on emergency 911 operations in the ShoreTel 12: System
Administration Guide for information on how to configure your system for emergency
calls.

Explicit Carrier Selection (101xxxx) Dialing

The ShoreTel system supports explicit carrier selection. If the user dials an access code
followed by “101,” the next four digits collected are for explicit carrier selection
(101xxxx). The carrier information is retained and passed to the trunk.The digits collected
are treated as unroutable calls; the digits are routed “as-is” out either local site or proxy site
trunks only.

Operator-Assisted (0, 00) Dialing

The ShoreTel system supports operator-assisted dialing. If the user dials an access code
followed by “0Ox,” digit collection is terminated after a brief timeout and the call is routed to
a trunk.

Vertical Service Code (*67, *82) Dialing

The ShoreTel system supports some vertical service codes for feature activation. If the user
dials an access code followed by star (*), subsequent digits are collected and terminated by
a brief timeout. The digits collected are treated as unroutable calls — they are routed “as-is”
out either local site or proxy site trunks only. If the trunk used is a PRI or SIP trunk, that
trunk strips and interprets *67 to block outbound Caller ID, and *82 to unblock outbound
Caller ID.

End Digit Collection (#)

In some cases, digit collection ends after a timeout period. To bypass the timeout and route
the call immediately, dial pound (#).

Define Digit Manipulation

Once the route decision has been made, the call is passed to the trunk. The dialed number,
which is normally passed within the system in canonical format, is examined and
manipulated based on the trunk group configuration. This ensures that the number can be
properly received by the service provider.

First, the trunk access code dialed by the user is removed. If the number is in canonical
format (local, long distance, ERC, international), digit manipulation can occur. If the
number is unroutable (n11, ECS, operator, and vertical service code numbers) digit
manipulation (other than the dial-out prefix) is not applied.

To specify trunk digit manipulation:

Step 1 Open the Trunk Digit Manipulation page, shown in Figure 6-4.
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Trunk Digit Manipulation:

™ Remave leading 1 from 1+10D

Hint: Required for some Jong distance service providers.
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™ Remave leading 1 for Local Area Codes (for all prefixes unless a specific local prefix list is provided below)

Hint: Required for some Jocal senice providers with overlay area codes.

¥ Dial 7 digits for Local Area Caode (for all prefixes unless a specific local prefix list is provided belaw)

Hint: Local prefixes required for some local service providers with ried 7O and THIOD in the same home ares.

Local Prefixes:

Prepend this Dial Out Prefix:

Off Systern Extensions:

Mone -| Goto Local Prefixes List
Edit |

Figure 6-4

Digit Manipulation on the Trunk Group Edit Page

Step 2 Select the options and specify numbers as needed, using Table 6-2 as a guide.

Table 6-2 Digit Manipulation Options
Option Description Example
Remove leading 1 | This option is required by some long- AT&T typically only
from 1+10D distance service providers that only accept | supports 10-digit
numbers dialed as 10 digits. dialing.

Remove leading 1
for Local Area
Codes

This option is required by some local service
providers that have mixed 10-digit and 1+10
digit dialing in the same area code. Local
Area Codes include both the Local Area Code
and Additional Local Area Codes configured
against the trunk group.

Atlanta has three local
area codes that must
be dialed as 10 digits.

This could also be
called “Dial 10 digits
for Local Area Codes.”

Dial 7 digits for
Local Area Code

This option is required by some local service
providers that have mixed 10-digit and 1+10
digit dialing in the same area code.

Massachusetts and
Maine.
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Table 6-2 Digit Manipulation Options (Continued)
Option Description Example
Prepend this Dial |The Dial Out Prefix is prepended to the Not applicable.
Out Prefix number. This feature is typically used when

connecting the ShoreTel system to a legacy
PBX system using a ShoreTel voice switch.
The Dial Out Prefix enables the ShoreTel
system to seize a trunk on the legacy PBX.
The Dial Out Prefix is not applied to Off-
System Extensions.

Vertical Service If a Vertical Service Code was dialed, digit Not applicable.
Codes manipulation rules do not apply.

Vertical Service Codes work with ISDN PRI
and SIP trunks and some loop-start trunks.

e With PRI and SIP trunks, Vertical Service
Codes for Caller ID Blocking control will be
converted to D-Channel messages.

» With loop-start trunks, the service provider
must be able to accept the outpulsed digits
with only 50 msecs of pause between each
digit, including the service codes.

Vertical Service Codes are typically not
supported by service providers on wink-start
trunks. If you have outbound access on
wink-start trunks and you dial a vertical
service code, you will likely get an error
message from the service provider.

Off System Off System Extensions define ranges of Not applicable.
Extensions extensions that when dialed will be routed
out of this trunk group. This is typically used
to interface to a legacy PBX system using a T1
or E1 circuit provided by a ShoreTel voice
switch. Off-system extensions digits can be
manipulated using a translation table.

Digit manipulation, including the Dial Out
Prefix, will not be applied to these calls.

6.4 On-Net Dialing

ShoreTel supports On-Net Dialing (OND), an enhancement that allows users to create
more flexible dialing plans than before. In contrast with previous releases which could only
support a “flat” dialing plan and treated all numbers as a single, indivisible unit, the On-
Net Dialing feature allows users to divide phone numbers into two separately-managed
parts:

® extension prefix - typically 3 digits in length; similar in concept to a site code
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® user extension - typically 4 digits in length; acts as the number you would dial to
reach other users in your organization

By dividing phone numbers into two parts, the OND feature provides customers with a
more seamless method of migrating from their legacy phone systems to the newer ShoreTel
system. OND allows customers to preserve their existing dialing plans when integrating
ShoreTel equipment with their legacy equipment. While previous releases allowed
customers to integrate ShoreTel equipment with their legacy PBX, the configurations
needed to maintain the customer's existing dialing plan were complex and the complexity
increased with the number of people and extensions involved.

For example, if one company acquired another company and the two companies wanted to
merge their phone systems, then no two users could have the same user extension, even if
they were at different sites with different prefixes.

With OND, users will be able to call other users within a site by dialing only the user
extension. Inter-site calls would require users to dial the extension prefix plus the user
number. Off-system extensions (OSE's) will continue to be used to route calls to legacy
PBX's.

How It Works

1. 9+external _
(s T ey ki <ame te)
M~ '
9+555-2121

New York
B16-4000

San Francisco
313-4000

Dallas

San.Jose 518-4000

313-6000

Sunnyvale
313-5000

Figure 6-5 Abbreviated 4-digit dialing with extension prefix

As shown in the illustration above, On-Net Dialing assigns extension prefixes to each site
or to a group of sites. All calls are placed “on the network” if they are within the same
prefix, and the user need only dial the user extension. Calls preceded with the trunk access
code (usually “9”) are sent to the PSTN.

Benefits of On-Net Dialing:

® Scalability — For larger organizations, On-Net Dialing enables the creation of a
common and consistent “cookie cutter” dialing plan that can be replicated
throughout an organization that has many offices. For example, a department store
might have a phone in each of its different departments with one for clothing,
furniture, kitchenware, etc. With On-Net Dialing, a user can assign the extensions of
4000, 5000, 6000, and 7000 to each of these departments. By modifying the 3-digit
site code/extension prefix at each location, this approach of assigning 4-digit
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extensions to departments can be replicated across an entire department store,
nationwide, so that a user who knows the extension for the automotive department in
one city could travel to another city and would know how to reach the automotive
department if he knew the site code.

® Preserve existing legacy dialing plans — As mentioned before, you can preserve the
existing dialing plans when adding ShoreTel equipment to a deployment with legacy
equipment by assigning a new prefix to each new site or to users on the new ShoreTel
system.

® Legacy integration via OSEs (Off-System Extensions) — Ability to call multiple legacy
PBXs from the ShoreTel system.

® Multi-tenant — On-Net Dialing allows a landlord to maintain one phone system at a
building that houses two or more businesses or organizations in such a way that
neither organization is aware that the infrastructure or trunk lines are being shared.
Despite the fact that both organizations are in the same building, you can assign
different prefixes to each company and could then hide one organization's phone
Humbers rom the other group so that neither group would see the other via the

irectory.

6.4.1 Configuration

The process of configuring On-Net Dialing consists of the following tasks:

® Planning and Configuring the Dialing Plan
® Adding Sites

® Associating an Extension Prefix with a Site
® Assigning User Extensions

Each of these tasks is addressed in more detail below.

Enabling On-Net Dialing is an irreversible process that makes permanent changes to the
database. Thus, you should plan carefully before proceeding with any configuration
changes.

6.4.1.1 Planning and Configuring the Dialing Plan

Assigning extension prefixes to a specific digit must be done all at once. Once the dialing
plan window (shown below) has been configured and saved, there is no way to make
changes to the extension prefix assignments without erasing the database and starting all
over. Therefore, we recommend carefully planning and reviewing your dialing plans before
configuring the dialing plan window.

To configure the dialing plan via Director, follow the procedure below:
Step 1 Launch ShoreWare Director and enter the user ID and password.

Step 2 Click on the Administration link to expand the list (if it has not already been
expanded).

Step 3 Click on the System Parameters link and then the Dialing Plan link to display the
Edit Dialing Plan window, as shown below:
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System Parameters

EAitr Diialis Plarm
edit Lialing Flan

Save Reset Mﬂ

(Edit this record ________ [EEENTIEFETH

Mumber of Extension Digits: 4 Increase Extension Length
Dialing Plan:
Digit: Reservation:

0: |0perator LI

i |Extensions x|

2 | Extensions =]

3: |Extensions x|

4 |Extensions x|

5 |Extensions x|

B: |Extensions x|

)

Prefix (4 Digit)

= Extension Prefix (5 Digit}
: Extension Prefix (6 Digit)
o Extension Prefix (7 Digit)
# Hot Used
i Operator

Trunk Access Codes (1 Digit)
Trunk Access Codes (2 Digit) __|
Trunk Access Codes (3 Digit) ™

Figure 6-6 Configuring dialing plan

Step 4 Click on the drop-down menu to the right of the desired digit and select the

Step 5

Step 6

number of digits you would like the extension prefix (i.e. site code) to contain.
Extension prefixes can range from 1 to 7 digits in length. The leading digit
determines the length of the prefix. Extension prefixes with different %ea ing digits
do not have to contain the same number of digits.

Repeat this process for any other extension prefixes, unused extensions, or trunk
access codes.

Click Save to store your changes. The Configure Extension Prefix Warning dialog
box (similar to the one shown below) appears with a list of each of the sites in
your system.
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3 Configure Extension Prefix Warning! - We e Dial |

0] Warning! This process is irreversible. Please enter
extension prefix for each site and press "OK" button to
continue, or press "C

) Cancel I
Dallas: 818
Headguarters: 818
Tews Y ork: Iﬁi—
Fematel: Im—
San Francisco: 313

I" button to abort the action.

@ 1998-2005 ShoreTel, Ine. All rights reserved.

|http:,l’,l’10.2.29.2?,|’sh0rewaredirectu |O Internet 4

Figure 6-7 Make sure to back up your system before clicking Save

Step 7

The Extension Prefix Warning message lists each site in your system. Next to the
list of sites you will find a blank field that requires you to enter the desired
extension prefix.

NOTE This prefix will be applied to every dialable number at that particular site,
so if the site is an existing one, they will see their phone numbers
converted to the new prefix.

S?/stem extensions are not associated with a hard port in the system. They are
always global and will have a user number and a null extension prefix. Therefore,
these system extensions are not affected by changes made to the extension prefix
in the Edit Dialing Plan window. Only dialed numbers (user extensions, menus,
workgroups, distribution lists) are affected by changes to the extension prefix.

Click the Save button to store your changes.

6.4.1.2 Adding Sites

You can add the sites via ShoreWare Director before configuring your dialing plan (or
alternatively, you can configure your dialing plan and then add sites at a later time). To add
a site via Director, follow the procedure below:

Step 1
Step 2

Step 3
Step 4

Step 5

ShoreTel 12.2

Launch ShoreWare Director and enter the user ID and password.

Click on the Administration link to expand the list (if it has not already been
expanded).

Click on the Sites link.

Click on the “Add a new site” in drop-down menu and select the country where
the site will be added.

Click the Go link to display a window similar to the one shown below.
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g:itﬁegzte Hew | Copy | Save Delete Reset Mﬂ
* modified

Editthis record ___________________ [ETEREE"m

Mame: W
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Language: m

Parent: m

[T Use Parent Az Proxy

Local Area Code: 212

Additional Local Area Codes: Edit

Caller's Emergency Senvice ldentification (CESID): [1@12)616-9111  (e.q. +1 (408) 331-3300)

Time Zone: I(GMT-I]S:I]I]} Eastern Time (US & Canada), Eastern Standard Time LI

Figure 6-8 Add a new site

Step 6 Enter the name of the site, along with all other relevant information, in the
appropriate fields. (Refer to the “ShoreTel Sites” chapter in the ShoreTel 12:
Systézm A)dmim'stration Guide for additional information on con-figuring this
window.

The Extension Prefix field will not appear in this window until after you have
modified the Dialing Plan window (which is our next task).

Step 7 Click Save to store your changes.

Step 8 Re}ieat this process to add any other sites that you would like to include in the
dialing plan.

Once you have created the dialing 1;lxlan and saved your dialing plan
conﬁl%urations, you can return to the Edit Sites window in Director to verify that
the changes have been propagated throughout the system. By clicking on the name
of the site, you will see an Extension Pretix field. The field should be populated
with the VaYue entered in the Extension Prefix Warning window, as shown in the
window below:

gcijt\?ggig Hew | Copy | Save | Delete | Reset | Mﬂ
* modified

Ry N = this page

MName: IW

Country: | United States of America x|

Language: m

Parent: Im

I Use Parent As Proxy

Extension Prefix: 616

Local Area Code: 212

Additional Local Area Codes: Edit

Caller's Emergency Senice ldentification (CESID): [r@12) 6169191 (e +1 (408) 331-3300)

Time Zone: I(GMT-I]S:I]I]} Eastern Time (US & Canada), Eastern Standard Time LI

Figure 6-9 Extension Prefix field now populated
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6.4.1.3 Adding Users to the System

6.5

6.5.1

When the On-Net Dialing feature has been enabled and the extension prefix for a site has
been updated, the first new user added to the system may not receive the site's new prefix.
(This is due to cookies in the system populating the new user's extension with old and
outdated information.) However, after this first user has been added, subsequent users will
have their extensions automatically populated with the correct site prefix.

NOTE User numbers can vary in length from 3 to 5 digits. All user numbers in the system
must be the same length.

Quick Reference of Star Codes

Certain features and functions can be performed via the telephone interface through the
use of star codes. By pressing the star key (i.e. asterisk) on your phone’s keypad, followed
by a combination of numbers, you can perform many tasks that would otherwise require
the use of a soft key, option button, or programmable button.

Common Star Codes

Park a call *11 + ext.
UnPark a call *12 + ext.
Picking Up a Remote Extension *13 + ext.
Picking Up the Night Bell *14

Using the Intercom *15 + ext.
Barge In *16 + ext.
Silent Monitor *17 + ext.

Toggling the Hunt Group Status *18 + Hunt Group ext.

Whisper Page *19 + ext.

Changing Call Handling Mode and
Forwarding

VoiceMail + password + # + 72

Changing Extension Assignment

VoiceMail + password + # + 731

Unassign Extension Assignment

VoiceMail + password + # + 732

Assign Extension to External Number

VoiceMail + password + # + 733

6.5.2 Extension Assignment Star Codes

Transfer a call

** 4 destination + # #

Conference a call

** 4 destination + **

Hold a call *H

Hang up ##

codes

Access other “common” star | ** + *star code (between 11 and 19) + ext.

ShoreTel 12.2
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Blocking and Caller ID

*07 + ext.

* When a user places an external call, they can block their
Caller ID using the “*67” command. The user dials the trunk
access code, followed by *67, followed by the external
number.

* When dialing in this manner, the call will be considered “non-
routable” and will only access trunks at the local site. The
number is dialed “as is” (i.e. as if a user dialed it). No digit
manipulation will be performed.

Unblocking Caller ID

*82 + ext.

* When a user places an external call, they can unblock their
Caller ID delivering using the “*82” command. The user dials
the trunk access code, followed by *82, followed by the
external number.

* When dialing in this manner, the call will be considered “non-
routable” and will only access trunks at the local site. The
number is dialed “as is” (i.e. as if a user dialed it). No digit
manipulation will be performed.
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Network Call Routing

This chapter provides an overview of call routing, and digit-manipulation capabilities of
the ShoreTel system. The information in this chapter is particularly useful for
administrators of larger, multisite installations. The topics discussed include:

® “Overview” on page 105

® “Define Network Call Routing” on page 105

7.1 Overview

When a phone number is dialed in a ShoreTel system, the system performs three distinct
operations on telephone numbers:

Digit collection. Voice switches collect the digits in a telephone number.

Network call routing. After collecting the digits, the switch checks the number against a
user’s call permissions, adds trunks to the route list, and makes a final route decision for
the call.

Digit manipulation. The switches manipulate the dialed numbers before outpulsing them
to the service provider.

In this chapter you will learn how to plan your network call routing.

7.2 Define Network Call Routing

Once an external telephone number has been collected, the switching software checks the
number against the user’s call permissions, finds the list of available trunks, and then
makes a routing decision based on several criteria.

7.2.1 Call Permissions

Each dialed number is compared against the user’ call permissions. If the call is denied, the
calling party will be routed to a “fast busy” intercept tone. If the call is allowed, the routing
continues.

To define call permissions:

Step 1 Open the Call Permissions edit page (Figure 7-1).
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Class of Service

Chapter 7: Network Call Routing

Hew | Copy | Save Delete Reset Mﬂ
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Restrictions:
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 Intermal Only

 Lacal Only

& Mational Lang Distance

© Mational Mobile

" International Long Distance
Al Calls

| {e.g. +1900,+1:00078)

| fe.g. 143113

Figure 7-1 Call Permissions Edit Page

Step 2

Step 3

Specify a Scope. Scope allows you to set a general permission level and is
presented from the most restrictive to the most permissive. The Restrictions and
Permissions listed are applied in addition to the general scope setting for the Class
of Service.

Internal Only allows calls only to internal extensions and to the configured
emergency number.

Local Only allows calls only to local or additional local area codes, as defined
on the site edit page. The call permission does not apply to any of the trunk
group area codes.

National Long Distance also allows calls to long-distance numbers within the
country, as defined on the Site edit page.

National Mobile allows calls to mobile phones in countries (e.g. Ireland) with
“caller pays” billing plans.

International Long Distance also allows calls to international numbers, as
defined on the Site edit page.

All Calls allows calls to any number, including 1900, Operator Assisted, and

Cafrrier Select numbers, as well as use of Vertical Service Codes. This is the
default.

Enter restriction and permission rules. The Restrictions and Permissions listed are
applied in addition to the general scope setting. The comma separated restriction
expressions are limited to a total of 50 characters.

Follow these guidelines for entering restrictions:

In general, numbers must be entered in canonical format including the
international designation “+” and country code. For example, to restrict calls to
the 408 area code in the U.S., use +1408. All

7-digit and 10-digit numbers must be entered in canonical format (+Country

Code, Area Code, and Subscriber Number).

Non-routable calls (311, 411, etc.) for a country must be designated by the
country code plus the “/” character. For example, to restrict 311 in the U.S., use
1/311.

Each field can contain multiple entries as long as they are separated by commas
or semicolons.

Each entry must consist of numbers only.
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® Access codes, such as 9, must not be included.

® To simplify the entering of call permissions, the wild-card character “x” can be
used to represent any number. For instance, to block all calls to 976 prefixes,
enter “+1xxx976” as a restriction.

When a call is both restricted and permitted, it is permitted. For example,
restricting +1 408 and permitting +1 408 331 restricts all calls to the 408 area
code except those to 408 331-xxxx.

7.2.2 Account Codes

If Account Code Collection Service is enabled, when a user dials a number that is outside
the scope of his or her call permissions, the call is automatically routed to the Account
Code Collection Service extension on the headquarters (HQ) server or Distributed Voice
Server (DVS). The Account Code Collection Service captures call details that can be
reviewed in the call detail reports. For more information on these reports, see the ShoreTel
12: System Administration Guide.

The collection of account codes is enabled on a per-user group basis and can be set to be
one of three states: disabled, optional, or forced.

The Account Code Collection Service is associated with a configurable extension and has a
dedicated user group that defines ultimate call permissions and trunk group access.

When account code collection is enabled or forced for a member of the user group, calls
placed via the telephone or the ShoreTel Communicator are first filtered by call
permissions. Calls restricted by call permissions are automatically routed to the extension
associated with the Account Code Collection Service. Upon receiving the call, the Account
Code Collection Service prompts the user to enter an account code and press the pound (#)
key.

If the user enters an account code that does not match the digits in a stored account code,
the system plays a message explaining the problem and prompts the user to re-enter the

account code. When the user enters an account code that matches one of the stored codes,
the code is collected, and the call is completed.

Call Permissions specifies the dialed numbers that are directed to the Account Code
Collection Service for any user groups configured for account codes.

Calls redirected to the account codes extension are completed using the trunk access and
call permissions associated with the Account Code Collection Service.

The Account Code Collection Service examines outbound calls against two sets of
permissions:

1. Checks call permissions for the caller’s user group to determine if an account code
must be collected.

2. [If user group permissions specify the collection of an account code, a check is
performed on the call permissions for the Account Code Collection Service to
determine whether call will be permitted or rejected.

If the call is rejected, the intercept tone is played.

The Account Code Collection Service is associated with a system extension hosted on a
SoftSwitch that runs on the HQ server or user’s managing DVS.

If the SoftSwitch is unavailable to the ShoreTel Voice Switch from which a call originates,
the call is handled according to the permissions set for the caller’s user group. Calls placed
by users who are configured for optional account code collection are placed. Calls placed
by users who are configured for forced account code collection are rejected.
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Wildcard characters (represented with a question mark) can be used in place of DTMF
digits in the account code. When wildcards are used, a length check is performed instead of
a more thorough validation of the code. Although this reduces the stringency of the

validation process, it allows the system to support far more than 50,000 account codes —
the previous account code limitation.

Refer to the chapter on Call Control in the ShoreTel 12: System Administration Guide for
more information about account codes and account code wildcards.

Trunk Availability

For a trunk to be included in the list of possible trunks that can be hunted, the following
conditions must apply:

® The trunk must have an access code that matches the access code dialed.
® The trunk must be assigned to the user. (Trunk groups are assigned to user groups.)

® The trunk must be capable of the requested service (Local, Long Distance,
International, n11, 911, Easily Recognizable Codes, Explicit Carrier Selection, and

Operator Assisted). These services are defined on the Trunk Group edit page as
shown in Figure 7-2.

Trunk Services:

W Lacal

¥ Long Distance

¥ International

M n11 (e.g. 411,611, except 911 which is specified below)
911

¥ Easy Recognizable Codes (ERC) (e.g. 800, B85, 900)
¥ Explicit Carrier Selection (e.q. 1010:0)

V¥ Qperator Assisted (e.g. 04)

¥ Caller ID nat blocked by default

Figure 7-2 Trunk Services on the Trunk Group Edit Page

® The trunk must be in service.
® The trunk must not already be in use.

® The trunk must be on a switch that the user’s switch can reach. (The network is up
and running.)

® For multisite calls, the admission control must be met at both sites. Admission
control is defined on the Site edit page.

® Ifcallis lon% distance from the trunk, it was not local to the caller. For example,
network call routing will not send a local call via a trunk in another state.

To define trunk services:

Step 1 Open the Trunk Services dialog box on the Trunk Group edit page.

Step 2 Select the services that will be available for the selected trunk.

See the ShoreTel 12: System Administration Guide for more information about the
Trunk Group edit page.
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To define admission control:

Step 1 Open the Site edit page.

Step 2 Enter the proper amount in the Admission Control Bandwidth field.

See the ShoreTel 12: System Administration Guide for more information about the
Site edit page and for instructions about computing Admission Control
Bandwidth.

7.2.4 Specifying Parameters for the Routing Decision

Once the available set of trunks is established, the switching software makes a routing
decision, with the goal of minimizing toll charges and WAN bandwidth. The Network Call
Routing algorithm bases the routing decision on the Local Area Code, Additional Local
Area Codes, and Nearby Area Codes defined on the Trunk Group edit page.

7.2.4.1 Network Call Routing Algorithm

When multiple trunks meet the same criteria, a trunk is seized randomly. In general, trunks
that are configured last are hunted first. Over time, however, as trunks are deleted and
added, hunting becomes increasingly random.

SIP trunks are given precedence over Digital trunks, which are given precedence over
analog trunks in all routing decisions.

To make the routing decision, the algorithm poses the following questions. For the number
dialed, is there:

1. A trunk at the originating site for which the call is local?

A trunk at the proxy site for which the call is local?

A trunk at any other site for which the call is local?

A trunk at the originating site for which the call is considered nearby?
A trunk at the proxy site for which the call is considered nearby?

A trunk at any other site for which the call is considered nearby?

A trunk at the originating site designated for long distance?

A trunk at any proxy site designated for long distance?

© ® NS s WD

A trunk at any other site designated for long distance?
10. Any remaining trunk available at originating site?
11. Any remaining trunk available at the proxy site?

To specify parameters for the routing decision:

Step 1 Open the Network Call Routing page on the Trunk Group edit page, shown in
Figure 7-3
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Network Call Routing:

Access Code: |9

Local Area Code: A08
Additional Local Area Codes: Edit |
Mearby Area Codes: Edit |

Figure 7-3 Network Call Routing on the Trunk Group Edit Page

Step 2 Enter values into the Local Area Code, Additional Local Area Codes, and Nearby
Area Codes fields.

Step 3 Open the Trunk Group edit page and, toward the bottom of the page, click Go to
Local prefixes.

The Local Prefixes dialog box appears. It allows you to enter prefix exceptions
against a local area code. The Network Call Routing algorithm handles prefix
exceptions for the local area code as long distance, which minimizes toll charges.

See the ShoreTel 12: System Administration Guide for more information about the
Trunk Group edit page and the Local Prefixes dialog box.

The area codes on the Site edit page have no impact on call routing decisions.
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CHAPTER8

Telephone Planning and Ordering

This chapter provides information on the types of telephones supported by the ShoreTel
system and what to consider when planning phones for your system. The topics discussed
include:

® “Recommendations” on page 111

® “Application Considerations” on page 111

® “Fax Machines and Modems” on page 113

® “ShoreTel IP Phone Telephones” on page 114

® “Analog Phone Requirements” on page 115

8.1 Recommendations

The following recommendations will assist you with planning, ordering, and installing
your telephones:

® Select your telephones based on user requirements, your wiring infrastructure, and
system objectives.

® Order your telephones early. If you need a large quantity of them, you will need to
order them several weeks in advance.

® Have your cabling contractor place and test all your telephones. Have the contractor
unpack, assemble, place, and test every telephone so that you can avoid this simple
but time-consuming task.

® If the telephone you choose requires local power, make sure there is an available
outlet at each location.

8.2 Application Considerations

8.2.1 General Users

Typically, most users will be satisfied with a standard desk telephone that has a
speakerphone and mute button, and supports Caller ID and Message Waiting. ShoreTel IP
phones are fully featured and appropriate for most users. IP phones come with the ShoreTel
features available on preprogrammed buttons, and they can be deployed in areas where
there are no computers to run the ShoreTel Communicator -Personal Access.

ShoreTel 12.2 111



Planning and Installation Guide Chapter 8: Telephone Planning and Ordering

8.2.2

8.2.3

8.24

8.2.5

8.2.6

112

Workgroup Agents and Supervisors

Because workgroup agents and supervisors typically spend large amounts of time on the
telephone, they often like headsets. With the ShoreTel Communicator the user can control
the telephone in Handsfree Mode and use the analog telephone and headset purely as a
highly reliable method for carrying voice.

ShorePhone analog phones do not display Caller ID for calls forwarded from a workgroup
or hunt group.

Operators

Operators typically answer and transfer large numbers of telephone calls throughout the
day. Operators should be outfitted with a comfortable headset, and they should use the
Handsfree Mode feature, which effectively turns off the dial tone. In this way, operators can
use the ShoreTel Communicator to answer and transfer calls rapidly using their computer,
without the need to touch the telephone.

If an operator is using one of the ShoreTel IP Phone multiline models, the Automatic Off-
Hook Preference feature allows the user to select which audio path (speakerphone or
headset) is automatically activated when a call is placed or when an incoming phone call is
received. The featured can be configured from Director, ShoreTel Communicator, or from
the IP phone.

Operators may also benefit from the programmable buttons feature, which allows users to
assign functions to the custom keys on the multiline phones, and on the BB24 device. The
programmable buttons feature allows a user to assign the extension monitoring feature to
one of the custom buttons. The Programmable Toolbars feature allows a system
administrator to program common functions and operations to buttons in a user’s ShoreTel
Communicator window so that an operator can perform many common tasks (e.g. answer
call, transfer call, invoke URL, etc.) at the click of a button.

Some operators will benefit from a cordless telephone or a cordless headset, which gives
them greater mobility.

Receptionists

Receptionists are typically satisfied with a standard desk telephone that supports Caller ID
and Message Waiting with a speakerphone and mute button.

Conference Rooms

Most conference rooms are best equipped with a speakerphone from a reputable
manufacturer. Since conference rooms do not have a ShoreTel Communicator client, users
may find the ShoreTel IP phone useful. The ShoreTel IP phone provides single-button
access to features such as transferring and conferencing calls.

Lobby Phones

A cost-effective wall-mount, slim-line, or desk telephone is adequate for most lobby
phones, hall phones, and the like. The IP110/115 models offer a cost-effective telephone
that is ideal for use in lobbies, lounges, or other common areas.
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8.2.7 Multi-line Phones

ShoreTel offers extension monitoring from an IP phone. With this feature, an
administrative assistant or workgroup supervisor can monitor up to five system extensions.
The extension monitor feature can be enabled for ShoreTel IP phones from the User edit
pages of ShoreWare Director. For more information, see the ShoreTel 12 Administration
Guide.

8.2.8 Teleworkers

Both analog and IP phones can be included in a ShoreTel system as remote phones. Analog
phones require use of the Extension Assignment, while IP phones are supported by setting
an IP address range through ShoreWare Director.

8.3 Fax Machines and Modems

The ShoreTel system supports fax machines and modems in the United States and Canada
(and not elsewhere).

Fax and modem calls are more sensitive to network problems than voice conversations.
The human ear does not notice a lost packet during a voice conversation, but when a
packet is lost during a fax transmission the line may be dropped. During a modem call, a
lost packet can cause a retransmission. In the worst case, fax machines and modems will
not establish a connection or may drop the call altogether. In general, fax and modem calls
work across a local area network, but work on wide area networks only when there is
virtually no packet loss and little jitter.

The ShoreTel system automatically detects both fax and modem tones, and boosts the voice
encoding to a higher value to increase throughput. (G.711 at 64 Kbps is recommended.) It
also stops the nonlinear processing of the echo canceller and fixes the size of the jitter
buffer to a preset level. In addition, for modems, the echo canceller is frozen or stopped,
since the modems use their own network echo cancellers.

8.3.1 Fax Machines

Fax machines require a high-quality IP network for proper operation.

The ShoreTel system supports distinctive ringing for inbound calls: calls from external
parties have the classic single ring, whereas calls from internal parties have a distinctive
double ring. Some fax machines detect the ringing pattern before answering and might not
answer internal calls because of the distinctive ring pattern. In particular, you must turn off
the “Intelligent Ring Mode” on some Hewlett-Packard fax machines to receive calls from
internal parties.

8.3.2 Modems

The ShoreTel system supports “moderate-use” modem applications on the system. This is
generally considered to be modem calls up to 28.8 Kbps that do not last longer than 15
minutes. If your application demands greater performance, you should bypass the ShoreTel
system or move your modem application to a pure IP-based solution.

The expected modem performance in different configurations is as follows:

® Analog connection speeds will not exceed 33.6 Kbps and could be lower. External
factors, including poor-quality trunk lines, ISP limitations, and multiple analog-to-
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digital conversions in the network, can have a significant impact on connection
speeds.

® Modem calls demand a high-quality network with virtually no packet loss. Packet
loss should not exceed 0.1%, which can be achieved on a local area network or in a
wide area network using leased T1 facilities.

® Analog trunk ports should not be used if a digital trunk (T1) is available, since
perfor(rinance will be limited to 28.8 Kbps maximum. Digital trunks should be used
instead.

® Connection speeds are significantly affected by multiple packet-to-circuit conversions
(including modem calls from one ShoreTel system to another). If a T1 line is used,
modems should be able to connect at K56Flex/V.90 or approximately 48 Kbps.

ShoreTel IP Phone Telephones

Both analog and IP telephones are available from ShoreTel.

ShorePhone analog phones do not display Caller ID for calls forwarded from a workgroup
or hunt group.

ShorePhone-AP100

The ShorePhone-AP100 telephone provides a cost-effective analog solution for business
and includes a high-quality speaker telephone and a large display for caller information.

See "ShorePhone-AP100" on page 38 for a complete description of the ShorePhone-AP100
telephone and the list of voice switches that support it.

ShoreTel IP Phone Phones

The ShoreTel IP Phones are supported by ShoreTel voice switches. With ShoreTel IP
phones, you create an end-to-end IP network, or a single-wire-to-the-desktop solution. The
ShoreTel IP phone’s intuitive user interface provides a high level of comfort when
performing telephone operations.

The ShoreTel IP Phone multiline models offer programmable buttons, making it easy for
users to quickly and easily assign common operations to the buttons on their phones.
Depending on the model of the IP phone, up to five extensions could be monitored with
this feature.

Keep in mind that the “Copy Programmable Buttons” feature can be used to duplicate a
programmable button configuration from one phone to another, saving you hours of
tedious work as new users are added. Once the programmable buttons on one user's IP
phone have been configured, the system administrator can leverage this existing
configuration by copying the button profile to subsequent users’ phones. (See “Copying
Programmable Buttons Configurations” in the ShoreTel 12 Administration Guide for more
information.)

The ShoreTel IP Phone multiline phones support the Automatic Off-Hook Preference
feature, allowing users to select which audio path (speakerphone or headset) is
automatically activated when a call is placed or when an incoming phone call is received.

Similarly, the multiline! models have improved support for the Plantronics CS50 wireless
headset. Users can answer or end calls by pressing the activation button on their headset
when they hear their phone ring. The 565g model offers support for use with some
Bluetooth wireless headsets.
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The ShoreTel IP Phone BB24 provides additional shortcut functions for users of the
multiline phones, behaving like an additional set of 24 custom buttons. Additionally, it
offers an Ethernet switch port, allowing connection of a PC to the back of the button box
or the connection of another BB24 or an IP Phone.

All ShoreTel IP Phone models support the ability to load custom ring tones on the phone.
The system administrator can load a pair of internal and external ring tones onto each
user’s phone. Each user can have a unique ring tone, and ring tones must be in the.wav file
format. Please refer to the “Configuring IP Phones” chapter in the ShoreTel 12: System
Administration Guide.

See "ShoreTel IP Phones and Devices" on page 38 for a complete description of the
ShoreTel IP Phone telephones.

8.5 Analog Phone Requirements

The ShoreTel system supports standard analog 2500-type telephones, including the CLASS
(Custom Local Area Signaling Services) features of Caller ID Name, Caller ID Number, and
Message Waiting in the United States and Canada.

Outside the United States and Canada, the ShoreTel system supports the local standard
analog telephones that support DTMF signaling. Analog Caller ID Number and Message
Waiting are supported in the following countries:

® France

® Germany
e ltaly

® Spain

® United Kingdom

Outside of the United States, Canada, and the countries mentioned in the bulleted list
above, the features of Caller ID Name, Caller ID Number, and Message Waiting are not
supported. See “International Planning and Installation” on page 289, for more
information.

The following list summarizes key requirements for analog phones:

® 2500-type telephones: The ShoreTel system supports standard 2500-type telephones.
(It does not support 500-type rotary telephones.

® DTMEF signaling, even during power failure: The ShoreTel system uses DTMF tones
for signaling with telephones and trunks. It is mandatory that the telephone support
DTMEF signaling even when power is interrupted, to allow users to make calls in
emergency situations.

® Flash button: A Flash button is required on analog phone sets to activate call control
features from the telephone, including transfer, conterence, pickup, and park.
ShoreTel does not recommend using the hook switch to simulate the Flash button,
since this can lead to accidental hang-ups.

1. IP560g and newer IP560 models support this feature while older IP560 models do not. To determine an
IP560’s compatibility, check the model number on the back of the phone. If the model number ends with a
suffix of “-03” or higher, the phone supports this feature. If the suffix ends in “-01” or “-02” the feature is
not supported by the phone.
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If a speakerphone is required:

® Mute button: Users in the enterprise typically demand that their speakerphone have a
mute button. Since telephones are often designed with the residential market in mind,
some speakerphones do not have a mute button, which may lead to end-user
complaints.

If message waiting is required (United States and Canada only):

® CLASS (FSK) messa%le waitinF indicator: CLASS message waiting—compatible
telcelphf?nes provide a highly reliable method for turning message waiting lights on
and off.

Telephones that rely on a stutter dial tone to control the message waiting light are
unreliable and should be avoided.

The ShoreTel system does not support telephones that use voltage-driven message waiting
lights.

You should select telephones from a reputable manufacturer. Although most phones on the
market are of good quality, ShoreTel recommends that you stay away from “clone” or “low-
ball” manufacturers.

Here are some additional considerations:

® Not too many buttons: Some telephones come with lots of complicated buttons and
options that drive up the price of the device. The ShoreTel system delivers advanced
features through desktop applications that are integrated with your enterprise tools.
Telephones with lots of If)eatures and buttons are not necessary.

® No answering machine: The ShoreTel system includes an integrated voice mail
system for all users at all sites. Telephones with integrated answering machines are
not necessary.

® No hold button: Telephones with a hold button do not actually put the caller on

system hold, so the caller will not hear music on hold or have the correct call control
status details.
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Network Requirements and
Preparation

Use the information in this chapter to determine specific network requirements for the
ShoreTel system. After determining the network requirements, you will be ready to
configure your network appropriately. The topics discussed include:

® “Overview” on page 117

® “Advantages of Voice Over IP” on page 118

® “Understanding the Requirements for Toll-Quality Voice” on page 118
® “WAN Technology Choices” on page 132

® “IP Address Assignment” on page 134

® “Configuring DHCP for ShoreTel IP Phones” on page 135

® “Configuring Automatic VLAN Assignment via DHCP” on page 137
® “Time Services” on page 138

® “Virtual Private Network (VPN)” on page 139

® “Firewalls” on page 141

® “Media Encryption” on page 142

® “Session Initiation Protocol (SIP)” on page 144

e “Example Network Topologies” on page 144

® “Computing Admission Control Bandwidth” on page 145

9.1 Overview

The ShoreTel system is an IP-based voice solution deployed across your IP network. This
allows the components of the system to be located anywhere on your IP network, resulting
in a single system for all your voice applications at all locations. This single system
approach significantly reduces the complexity associated with legacy systems that consist
of multiple PBXs, multiple voice mail systems, multiple auto-attendants, and multiple
automatic call distribution systems, each with their unique management interfaces.

Since the ShoreTel system becomes another application on your IP network, it is important
to understand how the system integrates with your data network. As you migrate your

network to include voice as another application across your wide area network, it becomes
necessary for your IP LAN and WAN to provide a network that meets the requirements for
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toll-quality voice. The ability of your network to deliver this performance will vary based
on the number of simultaneous calls between locations, the voice quality required, and the
other application traffic on the network. Some of the key considerations are:

¢ Bandwidth
® Service levels

® Addressing

Advantages of Voice Over IP

Going back to the basics of voice, consider a traditional call over the Public Switched
Telephone Network (PSTN). The PSTN is a circuit-switched network. A telephone call
reserves an end-to-end physical circuit for the duration of the call. This circuit consists of
many sub-segments within the PSTN, and a subsequent call between the same two
endpoints may follow a different path. However, for the duration of the call, the circuit is
fully available to that single call.

Packet-switched networks, such as the Internet, do not reserve a circuit between endpoints.
Instead, messages or files are broken into many small packets. These packets may take
different routes from source to destination, traveling along network circuits that are shared
with packets from other sources. These packets travel to the final destination, where they
are reconstructed into the original message or file.

One analogy between circuit-switched and packet-switched networks is that of railway
versus roadway transportation systems. A railway is similar to a circuit-switched network.
The path of the train is essentially reserved, and the whole train travels intact from source
to destination. A roadway, on the other hand, is shared among many smaller units, each
having the intelligence to find its destination. The railway provides a clear end-to-end path,
relatively immune to delays, but at a high overhead cost. The roadway can be used more
efficiently, but it is vulnerable to congestion.

The advantage of circuit-switched networks is that they provide dedicated bandwidth
between endpoints and therefore can easily guarantee a known, consistent quality of
service. Their disadvantage is their poor utilization of network resources, since they
demand a dedicated, separate network relative to the packet-switched network. Conversely,
the advantage of packet-switched networks is that they provide better utilization of
network resources, enable flexible traffic routing, provide a single network to manage,
allow for standard voice and data monitoring tools to be used, allow applications to be
shared over a common network, and enable applications to become more portable—and
this is just the beginning.

Understanding the Requirements for Toll-Quality
Voice

The ShoreTel system has been designed to deliver the highest possible voice quality. In fact,
third-party testing by Mierom has confirmed that the ShoreTel system provides both low
latency and high voice quality.

With the superior design of the ShoreTel system, all that is needed to achieve toll-quality
voice communications is to deploy the system over a properly designed network
infrastructure. This section provides you with the background to understand the factors
involved in engineering an IP network that is ready for voice communications.
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In general, to ensure voice quality on the LAN, the ShoreTel system must be used in a
switched Ethernet network. To ensure voice quality on the WAN, the ShoreTel system
requires that you do the following:

® Get a service level agreement (SLA) from your WAN service provider.
® Using your routers, prioritize your voice traffic ahead of your data traffic.

® Set the ShoreTel Admission Control feature to ensure that the voice traffic does not
flood the WAN links.

With these items taken into consideration, you can simply and easily achieve toll-quality
voice using the ShoreTel system.

The ShoreTel system has been designed to work in a multi-vendor network environment
and therefore leverages standards to ensure voice prioritization.

IP Phone Supported Methods
® Layer 2 IP Precedence (802.1p and 802.1q) (this only applies on the LAN)
® Layer 3 Differentiated Services Code Point (DiffServ/ToS)
® Layer 4 UDP 5004

ShoreTel Voice Switch Supported Methods
® Layer 3 Differentiated Services Code Point (DiffServ/ToS)
® [Layer 4 UDP 5004

9.3.1 Network Requirements

When your voice traffic travels across your IP network, you must ensure that your network
does all of the following:

® Delivers enough bandwidth
® Meets the latency and jitter requirements
® Meets the packet loss requirements for toll-quality voice

You also need to prioritize your voice traffic over your data traffic and configure the
ShoreTel system’s Admission Control feature.

9.3.2 Bandwidth Requirements

The amount of bandwidth for voice calls depends on these details:
® Number of simultaneous calls
® Voice encoding scheme in use

® Amount of signaling overhead

9.3.2.1 Voice Encoding

Within a site, linear broadband encoding is recommended since bandwidth in the LAN is
inexpensive and readily available. Between sites, G.729a is recommended because it uses
the least amount of bandwidth. The linear codec provides slightly higher voice quality than
G.711, but should not be used if there are any bandwidth concerns.
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If you select linear broadband or linear encoding, end points that do not support either
codec will negotiate for the highest quality codec for both end points and G.711 is the only
high-quality codec shared by all end points. Table 9-1 provides bandwidth information for
different codecs.

Table 9-1 Voice Encoding
Linear
Broadband |Linear G.711 ADPCM G.729a
Sample rate 16 KHz 8 KHz 8 KHz 8 KHz 8 KHz
Effective sample |16 bits 16 bits 8 bits 4 bits 1 bit
size
Data rate 256 Kbs 128 Kbps 64 Kbps 32 Kbps 8 Kbps
Supported end  |ShorePhones: | All ShoreTel |All ShoreTel | All ShoreTel |All ShoreTel
points IP110/115/ | ShorePhones | ShorePhone ShorePhone
212k/230/ s: IP110/ s:
530/560/560g 115/212k/ P110/115/
230/530/ 212k/230/
560/560g 530/560/
560g

9.3.2.2 ShoreTel TCP and UDP Port Usage
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ShoreTel uses the TCP and UDP ports for traffic shown in Table 9-2.
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Table 9-2 Port Usage
Originat ] Destination Device
ingg Traffic " tPh - N
Type Swi Deskto |SoftPhon HQ/Director | Other/
. witch | IP Phone DVM Server
Device p e Server SA-100
Switch Call Control | UDP 5440 UDP 2427 UDP 2427 TCP 1024-65535 TCP 1024-65535 UDP 5060
Location MGCP MGCP RPC - NCC RPC - NCC SIP
Service UDP 2727 UDP 2727
UDP 5441 MGCP - Media MGCP - Media
Call Control proxy proxy
UDP 5443 UDP 5440 UDP 5440
Bandwidth Location Service Location Service
Manager UDP 5441 UDP 5441
UDP 5445 Call Control Call Control
Admission UDP 5442 UDP 5442
Control DRS DRS
UDP 5443 UDP 5443
Bandwidth Bandwidth
Manager Manager
UDP 5445 UDP 5445
Admission Admission
Control Control
UDP 5446 UDP 5446
DRS keepalive DRS keepalive
Switch Media UDP 5004 UDP 5004 UDP 5004 UDP 5004 UDP 5004 UDP 1024-
Stream RTP RTP RTP RTP RTP 65535
(dynamic: (dynamic: (dynamic: (dynamic: 1024-  (dynamic: 1024- RTP - for
1024-65535) 1024-65535) 1024-65535) 65535) 65535) SIP
Switch RPC TCP 111 TCP 111
Connection RPC Port Mapper RPC Port
Negotiation UDP 111 Mapper
RPC Port Mapper UDP 111
RPC Port
Mapper
Switch Configuratio TCP 21 TCP 21 UDP 67
n Control FTP CTL - Boot FTP CTL - DHCP
files Switch Boot Server
TCP 20 TCP 20
FTP DATA -Boot FTP DATA -
files Switch Boot
Switch Maintenance UDP 162
SNMP
TRAP
IP Phone  call Control |UDP2727  UDP 5554
MGCP BB to Phone
IP Phone  Media UDP 5004  UDP 5004 UDP 5004  UDP 5004
Stream RTP RTP RTP RTP
[if dynamic  [if dynamic [if dynamic  if dynamic
1024-65535] 1024-65535] 1024-65535] 1024-65535]
IP Phone  Configuratio TCP 21 TCP 2 UDP 67
n Control FTP CTL - Config FTP CTL - DHCP
TCP 20 Config Server
FTP DATA - TCP 20 UDP 123
Config FTP DATA - SNTP
ICMP PING Conlfig
ICMP - PING
UDP 5004 RTP
[if dynamic
1024-65535]
Desktop Call Control TCP 1024-65535 TCP 1024-65535
MS RPC - Remote MS RPC -
TAPI Remote TAPI
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Table 9-2 Port Usage (Continued)
Originat ] Destination Device
ingg Traffic kto |SoftPh Q/Di Other/
Type Swi Deskto |SoftPhon H irector | Other
. witch IP Phone DVM Server
Device e Server SA-100
Desktop  Configuratio TCP 5440 TCP 80 HTTP
n Control CSIS Web client,
Online help
TCP 5440
CSIS
Desktop  RPC TCP135MSRPC TCP 135 MS
Connection Port Mapper RPC Port
Negotiation Mapper
SoftPhone  Call Control | UDP 2727
MGCP
SoftPhone  Media UDP 5004 UDP 5004 UDP 5004 UDP 5004 UDP 5004
Stream RTP RTP RTP RTP RTP
[if dynamic  [if dynamic [if dynamic  [if dynamic 1024- [if dynamic
1024-65535] 1024-65535] 1024-65535] 65535] 1024-65535]
SoftPhone  Configuratio TCP 80
n Control HTTP
DVM Call Control | TCP 1024- TCP 1024 TCP 1024-65535 TCP1024-65535
Server 65535 65535 MS RPC - DTAS/ MS RPC - DTAS/
RPC - NCC Remote ™S ™S
UDP 2427 TAPI TCP 5441 TCP 1024-65535
MGCP - Call data MS RPC - DB
Media proxy UDP 5440 access
UDP 5440 Location Service TCP 5441
Location UDP 5441 Call data
Service Call Control UDP 5440
UDP 5441 UDP 5443 Location Service
Call Control Bandwidth UDP 5441
UDP 5443 Manager Call Control
Bandwidth UDP 5445 UDP 5443
Manager Admission Bandwidth
UDP 5445 Control Manager
Admission UDP 5446 UDP 5445
Control DRS keepalive Admission
Control
UDP 5446
DRS keepalive
DVM Media UDP 5004  UDP 5004 UDP 5004
Server Stream RTP RTP RTP
[if dynamic  [if dynamic [if dynamic
1024-65535] 1024-65535] 1024-65535]
DVM RPC TCP 111 TCP 135 TCP 111
Server Connection | RPC Port MS RPC Port RPC Port
Negotiation | Mapper Mapper Mapper
UDP 111 UDP 111
RPC Port RPC Port
Mapper Mapper
TCP 135
MS RPC Port
Mapper
DVM Configuratio | TCP 1024-
Server n Control 65535
Firmware
download
DVM Maintenance TCP 1024-
Server 65535
RPC -
Quicklook
DVM Distributed TCP 25 TCP 25
Server Voice Mail SMTP - Voice SMTP - Voice
Mail transport Mail transport
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Table 9-2 Port Usage (Continued)
Originat ] Destination Device
ingg Traffic kto |SoftPh Q/Di Other/
Type Swi Deskto oftPhon H irector | Other
. witch IP Phone DVM Server
Device e Server SA-100
DVM Voice Mail TCP 25
Server Notification SMTP
HQ/ Call Control | TCP 1024- TCP 1024- Call Control
Director 65535 65535 TCP 1024-65535
Server RPC - NCC Remote MS RPC - DTAS/
UDP 2427 TAPI ™S
MGCP - TCP 1024-65535
Media proxy MS RPC - DB
UDP 5440 Notify
Location TCP 5441
Service Call data
UDP 5441 UDP 5440
Call Control Location Service
UDP 5443 UDP 5441
Bandwidth Call Control
Manager UDP 5443
UDP'S4'45 Bandwidth
Admission Manager
Control UDP 5445
Admission
Control
UDP 5446
DRS keepalive
HQY/ Media UDP 5004  UDP 5004 UDP 5004
Director Stream RTP RTP RTP
Server [if dynamic  [if dynamic [if dynamic
1024-65535] 1024-65535] 1024-65535]
HQ/ RPC TCP 111 TCP 111
Director Connection RPC Port RPC Port Mapper
Server Negotiation | Mapper UDP 111
UDP 111 RPC Port Mapper
RPC Port TCP 135
Mapper MS RPC Port
Mapper
HQ/ Configuratio | TCP 1024-
Director n Control 65535
Server Firmware
download
HQY/ Maintenance | TCP 5555 TCP 5555 TCP 1024-65535
Director Diagnostic ~ Diagnostic RPC - Quicklook
Server ipbxctl phonectl
HQ/ Distributed TCP 25 SMTP -
Director Voice Mail Voice Mail
Server [ranspor[
HQ/ Voice Mail TCP 25
Director Notification SMTP
Server
HQ/ CDR TCP3306-
Director CDR
Server archive on
remote
server
Other Call Control | UDP 5060
SIP
Other Media UDP 1024-
Stream 65535
RTP - for SIP
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Table 9-2 Port Usage (Continued)
ioi Destination Device
i(:lgglnat Trafic Deskto |SoftPh HQ/Di Other/
' Tvpe . eskto |SoftPhon irector | Other
Device | YP Switch  |IP Phone . DVM Server Server SA-100
Other Configuratio | UDP 68 UDP 68 TCP 80
n Control DHCP Client DHCP Client HTTP - Director
Other Maintenance | TCP 23 TCP 23 TCP 80
Telnet Telnet HTTP -
UDP 161 Quicklook
SNMP
SA-100 Collaboratio UDP 5450
Appliance n Ping
Management Synch)
(CMCA) other SA-
100
TCP 5450
(CMCA) to
other SA-
100
SA-100 IM Server to TCP/UDP
Appliance  IM Server 5269
and UDP 5451
messaging UDP 5463
forwarding
5A-100 IM XMPP TCP/UDP TCP/UDP
Appliance Client 5466
Connectio message
n forwarding
SA-100 STTS -NCC TCP 5467
Appliance  STTS - Media TCP 5468
9.3.2.3 Bandwidth in the LAN
For LAN calls using the voice switches, 10 msecs of voice samples are encapsulated in a
Real Time Protocol (RTP) packet before being transmitted onto the LAN. For IP phones
and SoftPhones, 20 msecs of voice samples are encapsulated in an RTP packet before being
transmitted onto the network.
The protocol overhead consists of 12 bytes for the RTP header, 8 bytes for the UDP header,
20 bytes for the IP header, and 26 bytes for the Ethernet framing. When ADPCM voice
encoding is used, an additional 4 bytes are added to the voice data for decoding purposes.
This yields an effective LAN bandwidth as shown in Table 9-3.
Table 9-3 LAN Bandwidth—Bytes
Linear
Broadban | Linear G.711 ADPCM G.729a G.729a
d
Voice data (10 {320 160 80 40+4° 20 (20 30 (30
msec) msec)P msec)
RTP header 12 12 12 12 12 12
UDP header |8 8 8 8 8 8
IP header 20 20 20 20 20 20
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Table 9-3 LAN Bandwidth—Bytes (Continued)
Linear
Broadban | Linear G.711 ADPCM G.729a G.729a
d
Ethernet 26 26 26 26 26 26
header and
framing®
Total bytes 386 226 146 110 86 (20 96 (30
per packet? msec) msec)
Bandwidth for {256 Kbps |128 Kbps |64 Kbps |32 Kbps |8 Kbps 8 Kbps
voice only®
Bandwidth 309 Kbps [181 Kbps |117 Kbps |88 Kbps |34 Kbps 34 Kbps
with overhead

a. When ADPCM using voice encoding, four bytes are added to the voice data for decoding
purposes.

b. G.729a is supported in 10-msec, 20-msec, and 30-msec packets.

c. Ethernet framing = 14 bytes of Ethernet header, a 4-byte checksum, and 8 bytes of addi-
tional framing.

d. Voice data bytes per packet = (# bits/sample) x (8 samples/msec) x (10 msecs/packet) /
(8 bits/byte).

e. Bandwidth = (# bytes/10 msecs) x (8 bits/byte).

For calls between analog telephones, voice bandwidth is used only on the connection
between the voice switches. For calls involving IP telephones, the bandwidth is required
between the IP phones at the user’s desktop. This means that for IP telephones, network
planning must include provisioning capacity to each IP phone.

When SIP is not enabled, RTP traffic is always sent to UDP port 5004. The source port is
random. When SIP is enabled, both the source and destination ports are random.

Bandwidth in the WAN

Increasing the number of voice samples per packet decreases the bandwidth required (since
the percentage of signaling overhead is reduced); however, it also increases the latency of
the voice call, which can result in poorer voice quality. Consequently, the ShoreTel system
uses 10-msec voice packets on the LAN, where bandwidth is readily available, and 20-msec
voice packets on the WAN, where bandwidth conservation is more important. WAN calls
are calls made between ShoreTel system sites.

For WAN calls, routers with RTP Header Compression (cRTP) reduce the 40 bytes in the IP
+ UDP + RTP header to 4 bytes. If you want to use cRTP, make sure the router’s
implementation of cRTP does not increase the latency or jitter of the voice traffic, since this
can have a negative impact on voice quality. If the router does increase latency or jitter with
cRTP, add this to your overall expected latency and make sure you still have sufficient
performance for acceptable voice quality.

Table 9-4 shows the resulting effective WAN bandwidth. It does not include the overhead
associated with the underlying WAN network protocol, such as HDLC, frame relay, ATM,
and VPN; however, the ShoreTel admission control software computes bandwidth
requirements according to the data in this table and assumes a PPP header-size for
computations.
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Table 9-4 WAN Bandwidth—Bytes
Linear . car G711 ADPCM  G.729a  G.729
Broadband
Voice data 640 320 160 80+42 20 30
(20 msec)
RTP header 12 12 12 12 12 12
UDP header 8 8 8 8 8 8
IP header 20 20 20 20 20 20
PPP header 5 5 5 5 5 5
Total bytes 685 365 205 129 65 75
per packetb

Bandwidth 256 Kbps 128 Kbps 64 Kbps 32 Kbps 8 Kbps 8 Kbps
for voice
only®

Bandwidth 284 Kbps 146 Kbps 82 Kbps 52 Kbps 26 Kbps 26 Kbps
including
overhead

Bandwidth 260 Kbps 132 Kbps 68 Kbps 37 Kbps 12 Kbps 12 Kbps

after cRTP

a. When ADPCM voice encoding is used, an additional 4 bytes are added to the voice
data for decoding purposes.

b. Voice data bytes per packet = (# bits/sample) x (8 samples/msec) x (20 msecs/packet)
/ (8 bits/byte)

c. Bandwidth = (# bytes/20 msecs) x (8 bits/byte)

Latency

Latency is the amount of time it takes for one person’s voice to be sampled, digitized (or
encoded), packetized, sent over the IP network, de-packetized, and replayed to another
person. This one-way delay, from “mouth-to-ear,” must not exceed 100 msecs for toll-
quality voice, or 150 msecs for acceptable-quality voice. If the latency is too high, it
interferes with the natural flow of the conversation, causing the two parties to confuse the
latency for pauses in speech. The resulting conversation is reminiscent of international
calls over satellite facilities.

The latency introduced by the ShoreTel system can be understood as follows: When a
person talks, the voice is sampled by the ShoreTel voice switch, generating a latency of 5
msecs. If the call does not traverse ShoreTel voice switches and is handled completely
internally by the switch, the latency is generated by the basic internal pipeline of the
switch. In this case, the switch samples the voice, processes it, combines it with other voice
streams (switchboard), and then converts it back to audio for output to the phone in
5-msec packets, for a total latency of about 17 msecs.

When the call transfers between voice switches, the voice is packetized in larger packets—
10-msec for LAN and 20-msec for WAN — to reduce network overhead. The larger packets
take more time to accumulate and convert to RTP before being sent out. On the receive
side, the incoming packets are decoded and placed in the queue for the switchboard. For a
10-msec packet, this additional send/receive time is approximately 15 msecs, and for a 20-
msec packet it is about 25 msecs.
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For IP phones, the latency is 20 ms in the LAN and 30ms in the WAN.

When the codec is G.729a, the encoding process takes an additional 10 msecs and the
decoding process can take an additional 10 msecs.

See Table 9-5 for specific information about latency on the ShoreTel system.

Table 9-5 Latency

Confiouration Overhea | Encodin | Frame Size Jitter Decodi Total (+/- 5
8 d g -5 Buffer® ng msec)?

Switch 17 0 0 Varies 0 17
LAN 17 5 5 Varies 5 32 + Jitter Buffer
WAN 17 5 15 Varies 5 42 + Jitter Buffer
G.729a 17 15 15 Varies 15 62 + Jitter Buffer
(LAN and
WAN)

a. The jitter buffer varies, depending on network conditions. See below for more information.

b. Ifacall comes in on a trunk through either T1/E1 or analog loop-start, the total latency is increased by
the delay in the PSTN. You must add this latency to the total latency. Latency for the PSTN varies;
however, it is probably a minimum of 10 msecs (for local), and it could be as high as hundreds of
msecs (for long international calls).

9.3.4 Jitter for Voice Switches

Jitter is the variation of latency across the network and the variation in packet processing
inside the switches. To compensate for jitter, the ShoreTel voice switches continuously
measure the jitter in the system and dynamically change the size of the receive jitter buffers
to optimize voice quality.

If the jitter buffer is too small, there can be packet loss from buffer underflows. This occurs
when the jitter buffer runs out of valid voice samples. If the jitter buffer is too large, there
will be unnecessary latency. Both conditions have a negative impact on voice quality.

The jitter buffer starts at the minimum size of 0 msecs as packets from the network are
placed into the switchboard queue for immediate processing. When jitter is detected on the
network, the jitter buffer dynamically increases in increments of 5 msecs to compensate for
increased jitter and decreases in size in reaction to less jitter. The maximum value of the
jitter buffer is set by ShoreWare Director and ranges from 20 to 300 msecs, with a default of
50 msecs.

As the jitter increases on the network and the jitter buffer needs to be increased to
guarantee timely audio play, the latency of the audio also increases. The system attempts
both to maintain a minimum jitter buffer size that provides good-quality voice without
dropping packets and to provide minimum latency.

For IP phones that are configured into the ShoreTel system, the jitter buffer is not
configurable. The minimum jitter buffer is 10 msecs, and the maximum is 80 msecs.

Maximum values greater than 100 should rarely be necessary. If needed, this could indicate
a problem in your network that should be addressed in another way.
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Packet Loss

Lost packets can occur on the IP network for any number of reasons. Packet loss above 1%

Chapter 9: Network Requirements and Preparation

begins to adversely affect voice quality. To help reduce this problem, the ShoreTel voice

switches have a feature called lost packet concealment. When there is no voice sample to be
played, the last sample available is replayed to the receiving party at a reduced level. This is

repeated until a nominal level is reached, effectively reducing the clicking and popping
associated with low levels of packet loss.

Fax and modem calls demand essentially zero packet loss to avoid missing lines on fax calls
and to avoid dropped modem calls. In addition, fax and modem calls, when detected, may

change to a higher-rate codec.

Summary of the Network Requirements

Table 9-6 summarizes the network requirements for bandwidth, latency; jitter, and packet

loss.

Table 9-6 Network Requirements

Parameter

Requirement

Bandwidth (WAN)

With ADPCM and no RTP Header Compression: 52 Kbps
per call

With G.729a and no RTP Header Compression: 26 Kbps
per call

With G.711 and no RTP Header Compression: 82 Kbps
per call

If your network uses VPN, bandwidth use is affected.

Latency and jitter for toll
quality

< 100 msecs total

100 msecs less 42 msecs allocated for the ShoreTel system
yields a 58 msec budget for the network.

When G.729a encoding is used, 100 msecs less 62 msecs
allocation for the ShoreTel system yields a 38 msec budget
for the network.

Latency and jitter for
acceptable quality

< 150 msecs total

150 msecs less 42 msecs allocated for the ShoreTel system
yields a 108 msec budget for the network.

When G.729a encoding is used, 150 msecs less 62 msecs
allocated for the ShoreTel system yields an 88 msec budget
for the network.

Packet loss

< 1% for voice calls, and no packet loss for fax and modem
calls

Impact of Long Network Outages

The ShoreTel system is a completely distributed system in which each ShoreTel voice
switch provides all call control functionality for inbound and outbound calls, as well as
features such as transfer, conference, pickup, and trunk selection. When there is a long
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network outage, the switches will detect the problem and run isolated from the switches
that can no longer be reached. In the ShoreTel system, switches communicate every 30
seconds and disconnect when there is no response after 60 seconds.

9.3.6 Bandwidth Management

In addition to the network requirements discussed above, bandwidth management
techniques need to be deployed to ensure that real-time voice data is not affected by bursts
or high amounts of data traffic.

9.3.6.1 Local Area Network

To manage bandwidth in the local area network (intra-site) and meet the requirements for
toll-quality voice, use Ethernet switching. Ethernet switching is cost effective and simple to
provision. Your LAN configuration requirements will vary depending on your
infrastructure and whether your network includes IP phones.

IP phones sample the user’s voice and convert the voice signal to IP packets using the Real
Time Protocol (RTP). These packets must be tagged for higher prioritization in the
network. ShoreTel IP phones have embedded Ethernet switches and will automatically
prioritize voice traffic ahead of any data traffic coming from daisy-chained personal
computers (for example, large files transfers and email).

On the local area network, there are several methods to prioritize voice packets, including:
® [P Precedence = 5 (configurable, recommendation is 5)
¢ DiffServ/ToS = EF (configurable, recommendation is EF)
® UDP (Destination port) = 5004 (when not using SIP)

The Ethernet switch infrastructure should be configured to prioritize traffic using one of
these methods. This allows the voice traffic arriving at the switch to travel ahead of the data
traffic.

ShoreTel customers typically choose to prioritize Differentiated Service Code Point (DSCP)
since this configuration is easy to set up on smart Ethernet switches.

When IP phones are used, the desktop connection to the user’s computer and phone must
also be part of your switched Ethernet network. The user’s phone is connected to the port
on the Ethernet switch, and the user’s computer or other data device is connected to the
integrated two-port Ethernet switch inside the IP phone. In this configuration, the switch
port connected to the phone must be configured to prioritize the voice packets from the
phone above the data packets.

PCs connected through IP phones will lose their connection to the network if the IP phone
loses power.

Voice quality can be guaranteed by putting each of the ShoreTel voice switches and the
ShoreTel server on its own Ethernet switch port. A network with this topology meets the
bandwidth, jitter, and latency requirements for toll-quality voice without the additional
need for special prioritization of voice packets.

9.3.6.2 Virtual LANs

An alternative method to prioritize voice over data is to create a separate virtual LAN
strictly for your voice traffic. The ShoreTel IP phone as well as the ShoreTel voice switches
can be configured on a specific VLAN.
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Set the voice VLAN for higher prioritization in the network. The Ethernet switch
infrastructure needs to be configured to prioritize the voice VLAN. This allows the voice
traffic arriving at the switch to travel ahead of the data traffic.

Wide Area Network

To manage bandwidth in the wide area network, prioritize your voice traffic ahead of your
data traffic. The voice packets on the ShoreTel system always travel on UDP port 5004, so
you simply prioritize this UDP port within your routers with priority queueing. You can
prioritize based on the voice switch IP address, the MAC address, or the physical port on
the Ethernet switch. As an additional step, you can also prioritize the distributed call
control signaling that always travels on UDP port 5440 through UDP port 5445.

If the voice traffic for the call needs to flow across a WAN link, the routers needs to be
configured to prioritize voice ahead of data using one of the two tagging methods, DiffServ/
ToS or UDP 5004.

ShoreTel customers typically choose to prioritize UDP 5004 to avoid costly network
upgrades since older routers and more Ethernet switches support this function.
Additionally, configuring UDP 5004 for prioritization is easy to set up.

Client Bandwidth

ShoreTel Communicators communicate with the ShoreTel server for call information and
control, configuration changes, and advanced services such as extension monitoring. Table
9-7 provides an estimate of the client bandwidth used for each of the ShoreTel
Communicator applications.

Table 9-7 Typical ShoreTel Communicator Bandwidth Use
ShoreTel Communicator Bandwidth Use
Personal .2 Kbps
Professional .2 Kbps
Operator .2 Kbps + 1.5 Kbps

Extension Monitor

1.5 Kbps per monitored
extension

Queue Monitor

Agent Monitor

Workgroup Agent .25 Kbps
Queue Monitor 6.5 Kbps per queued call
Workgroup Supervisor .25 Kbps

6.5 Kbps per queued call
1.5 Kbps per agent

Distributed Call Control Signaling

Voice switches maintain communication with each other. A single voice switch maintaining
basic connectivity with 59 other voice switches consumes less than 1.5 Kbps of bandwidth.

Admission Control in the Wide Area Network

To ensure that your voice traffic does not overwhelm the wide area network and degrade
voice quality, the ShoreTel system has an Admission Control feature. From ShoreWare
Director, you can limit the amount of WAN bandwidth used for telephone calls on a per-
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site basis. For a telephone call to be established between sites, admission control must be
met at both sites. If the admission control limit is reached at a site, additional calls cannot
be placed to or from the site, thus ensuring the voice quality of calls already in progress. If
the user is making an outbound call, the call is automatically routed out of a trunk at the
site. When making an extension-to-extension call, the user is informed that there is
insufficient network bandwidth to complete the call. The user can try again later or dial the
external number of the other user.

If PSTN failover is enabled for a user extension, the user’s extension-to-extension calls are
automatically routed to the public switched telephone network (PSTN) when there is
insufficient bandwidth for an IP connection to phone.

9.3.9 Spanning Tree Protocol

Spanning Tree Protocol (STP) is used by Ethernet switches and routers to determine if
there are multiple paths on the network between any two endpoints. You must disable STP
on any network port that has a ShoreTel Voice Switch or ShoreTel server connected.

9.3.10 Traffic Shaping to Reduce Bottlenecks

Given that more applications are requiring WAN bandwidth, the need to optimize is
increasingly important. This is particularly true for enterprises that want to deploy voice
over virtual networks where quality of service and traffic shaping are required. With traffic
shaping, it is possible to set policies that determine who or what gets top priority. For
example, by prioritizing the various flows of traffic, an administrator can make sure that
UDP (voice) traffic gets a higher priority than FTP (file download) traffic.

9.3.11 Echo Cancellation

Echo in a voice communication system is caused by signal reflections generated by the
electrical circuits called hybrids that convert between two-wire (shared transmit and
receive pair) and four-wire circuits (separate transmit and receive pairs). These reflections
cause the speaker’s voice to be heard in the speaker’s ear as delayed by many milliseconds.
Echo is present even in the traditional circuit-switched telephone network, but since the
delay in a local circuit-switched call is so low, the echo is not perceivable. On a packet-
based voice network, there is more delay, and the speaker may perceive the echo if it is not
properly cancelled.

The DSP software on the ShoreTel voice switches provides dynamic echo cancellation.
When a user places an extension-to-trunk call using an analog trunk on a ShoreTel voice
switch, the user’s voice bounces off the initial four-wire to two-wire conversion in the
analog trunk circuit, then off the two-wire to four-wire in the central office, and finally off
the called party’s telephone. This echo returns from the central office and is cancelled by
the echo canceller on the trunk port of the voice switch. The echo from the called party’s
phone, however, is usually cancelled or suppressed by the central office. If this echo is not
cancelled, the user may hear himself or herself talking.

In the opposite direction, the external person’s voice bounces off the user’s telephone. This
echo returns from the telephone and is cancelled by the echo canceller on the telephone
port of the voice switch. If this echo is not cancelled, the external party hears himself or
herself talking. This same process of echo cancellation applies to extension-to-extension as
well as trunk-to-trunk calls.

ShoreTel Voice Switches can cancel echo received up to 16 msecs after being sent.
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As stated earlier, the ShoreTel system has been recognized for excellent voice quality. This
is a result of the excellent hardware and software design that minimizes latency and
dynamically adapts to the effects of jitter, packet loss, and echo introduced by the network.

There are two subjective testing methods that are used to evaluate voice quality. A method
called Mean Opinion Score (MOS) is an open test in which a variety of listeners judge the
quality of a voice sample on a scale of 1 (low) to 5 (high). There is general industry
agreement on the theoretical maximum MOS value on a per codec basis that can be
achieved as shown in Table 9-8.

Table 9-8 Theoretical MOS Maximum Scores
Codec Data Rate (Kbps) |MOS
Linear 128 4.5
G.711 64 4.1
ADPCM 32 3.85
G.729a 8 3.85

Both the MOS test method and an interactive test method were used by Microm. The
interactive test focused on the conversational quality of the call. The results are shown in
Table 9-9. The ShoreTel MOS scores are higher than the industry-standard values. This is
likely a result of the subjective nature of the head-to-head test, which scores a relative
ranking rather than an absolute ranking.

Table 9-9 ShoreTel MOS and Interactive Test Results
Codec Data Rate (Kbps) MOS Interactive
Linear 128 Not tested Not tested
G.711 64 4.46-4.87 4.66
ADPCM 32 3.96-4.05 4.33
G.729a 8 Not tested Not tested

WAN Technology Choices

Minimum Bandwidth Requirements

The minimum WAN bandwidth required to deploy a voice switch at a site depends on the
number of calls expected. With ADPCM, a single call consumes 52 Kbps, and if this call
becomes a conference call, another 52 Kbps is needed, yielding a total of 104 Kbps. From a
broadband perspective, the first available technology is 128 Kbps (ISDN), which leaves
only 24 Kbps for other IP traffic. For teleworking applications, where only a single call is
needed, 128 Kbps can be used. For other sites on the voice network, the minimum
bandwidth recommended is 384 Kbps.

Various technologies are available from different service providers to provide IP
connectivity between locations, as shown in Table 9-10.
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Table 9-10 IP Connectivity Chart

Upstream Bandwidth |Downstream Bandwidth | Calls with
Technology | Kbps Kbps ADPCM?
T1 1544 1544 26
Frame Relay | Varies Varies Varies
SDSL 1544 1544 26
SDSL 1024 1024 17
SDSL 768 768 13
SDSL 512 512 8
SDSL 384 384 6
IDSL 144 144 1 call only
ADSL 128 1,000 (varies) 1 call only
Cable 128 (varies) 1,000 (varies) 1 call only
ISDN BRI 128 128 Not supported
Dial-up 28.8-56 28.8-56 Not supported
modem

a. Your bandwidth will vary, based on the WAN overhead for your particular system.

Leased T1

Leased T1 facilities are the most robust WAN technology available. Leased T1s are point-to-
point links that inherently meet the network requirements for toll-quality voice since no
ISP is involved. Dedicated T1s are priced on a per unit distance basis, making this a very
cost-effective option over short distances.

9.4.2

9.4.3 Frame Relay

Frame Relay is a viable option as long as you get a committed information rate (CIR) that
meets the bandwidth and network requirements for toll-quality voice communications.

9.4.4 SDSL

SDSL is considered “business-to-business” DSL in which you can negotiate a service level
agreement with the service provider. Unlike T1, SDSL is priced on a flat bandwidth basis,
making the price “distance insensitive” and cost-effective over long distances.

Although this is an excellent option, especially moving forward, ShoreTel has found the use
of SDSL challenging, since the service providers often commit to a Service Level Agreement
(SLA) they cannot fulfill. Many service providers have grown very fast, and the IP network
is a patchwork of devices. These service providers are usually geared toward providing
bandwidth for typical data applications, and a voice application highlights weaknesses in
their network. Only with joint troubleshooting of the service provider’s network, using
tools such as ping plotters, has ShoreTel been able to achieve the SLA the service provider
promised.
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IDSL

IDSL modems, which have an uplink and downlink speed of 144 Kbps, can be considered
for teleworking applications. The actual performance will vary based on your service
provider and your applications.

ADSL

ADSL modems, which have an uplink speed of 128 Kbps, can be considered for
teleworking applications. The actual performance will vary based on your service provider
and your applications.

Cable Modems

Cable modems, which can have an uplink speed of 128 Kbps, can be considered for
teleworking applications. The actual performance will vary based on your service provider
and your applications.

ISDN BRI
ISDN BRI is not supported at this time.

Dial-Up Modems

Because of their inherent latency and low bandwidth, dial-up modems are not supported.

IP Address Assignment

Each ShoreTel voice switch requires one IP address. Each software server must be
configured with a static IP address. You can use one of the following to serve an IP address
to a voice switch:

® DHCP on a network server
® The BOOTP server integrated into ShoreWare Director

® The maintenance port on the front of the ShoreTel Voice Switches that provide a
maintenance port. Refer to the ShoreTel quick install guide for your ShoreTel voice
switch for information about the location of the maintenance port on the switch.

If a voice switch has been configured to request a dynamic IP address, it puts a DHCP/
BOOTP request on the network when powered on. If the voice switch receives a response,
it uses the new IP address. If no response is received, it reverts to the previous IP address. If
there is no previous IP address, the voice switch continues trying to get an IP address.

If you use a DHCP server on the network, ShoreTel recommends that you configure
reserved IP addresses such that the IP addresses of the voice switches do not inadvertently
change.

If you do not have a DHCP server on the network, you can use the BOOTP server
integrated into ShoreWare Director to assign IP addresses. ShoreTel does not support
running DHCP on the ShoreTel server for serving either ShoreTel voice switches or other
equipment.

The maintenance port can be used to configure the networking parameters.

Shoréelel



Chapter 9: Network Requirements and Preparation Planning and Installation Guide

The following recommendations will assist you with IP address assignment:

Ensure there is only one DHCP server on the network. If you have multiple DHCP
servers on the network, you risk giving the voice switches an errant IP address that
will remove the voice switches from service until the problem is corrected.

The ShoreTel system must be on a private network in some situations and on a public
network in other instances. For example, if the enterprise is using a firewall with
Network Address Translation (NAT), all remote facilities must establish VPN
connections to the headquarters and be on the same private network. If the enterprise
is not using NAT but is using firewalls, all remote locations must use public IP
addresses.

Each IP telephone must be configured with a single unique IP address. You can
configure the IP telephone through DHCP or manually on the telephone.

Telephones at different sites must be configured on different subnets or assigned from
different address ranges so that the ShoreTel system can properly assign the voice
switch for the IP telephone site.

9.6 Configuring DHCP for ShoreTel IP Phones

The ShoreTel server provides the IP phones with the latest application software and the
configuration information that enables the IP phone to be automatically added to the
ShoreTel system. The ShoreTel server’s address must be provided to the phone as a vendor-
specific DHCP option. ShorePhones are pre-configured to look for the ShoreTel server’s
address to be specified as Vendor Specific DHCP option 156. If these options are not
available, the ShoreTel IP phones will use option 66.

To set up DHCP option 156 for ShorePhone-1P110/115/212k/230/530/560/560g telephones
on a Microsoft DHCP server:

Step 1 Open DHCP Manager on your Microsoft DHCP server.

Step 2 Right-click the DHCP server, and select Set pre-defined options.

If your organization is separated into separate subnets, make sure to select the
proper subnet. For example, if you have a global organization and would like to
configure the DHCP server to deliver the Spanish tones and cadences only to the
IP phones in your office in Spain, you should make sure to select that particular
subnet of users. If you do not specify the subnet, then all phones that boot from
this DHCP server will receive Spanish tones and cadences.

Step 3 Click Add.

Step 4 Set Name to IP Phone Boot Server.

Step 5 Set Data Type to String.

Step 6 Set Code to 156 and add a description, if desired.

Step 7 Navigate to the scope options and add option 156.

Step 8 Set the value of option 156 to:

ShoreTel 12.2

ftpservers=ip address, country=n, language=n, layer2tagging=n, vlanid=n

where ip address equals the IP address of your ShoreTel headquarters server.
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Refer to Table 9-11 for a list of country codes. Selecting the appropriate country
code ensures that the phone has the proper ring tones and cadences needed for a

particular country.

Table 9-11 Country codes
Code Country Name?
1 United States of America
2 Canada
3 France
4 Italy
5 Germany
6 Spain
7 United Kingdom
8 Australia
9 Hong Kong
10 Malaysia
11 Singapore
12 Brazil
13 Netherlands
14 New Zealand
15 Portugal
16 Ireland
17 Belgium

a. Check with your system administrator or ShoreTel representative to determine the level of sup-

port for a selected country.

Refer to Table 9-12 for a list of language codes. Selecting the appropriate language
code ensures that the phone displays the text in the proper language (e.g.
abbreviations for days and months, and messages indicating that the phone is
requesting service or indicating that service is unavailable).

Table 9-12 Language codes
Code Language (Country)
1 English (US)
2 Spanish (Spain)
3 German
4 English (UK)
5 French
6 Dutch
7

Spanish (Castilian)
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Step 9 Connect the Ethernet cable into the data jack on the back of the IP phone.

The phone downloads the latest bootROM and firmware from the ShoreTel server
and in the process, reboots several times. When the phone displays the date and
time, the boot and upgrade process is complete.

9.7 Configuring Automatic VLAN Assignment via
DHC

You can configure an IP phone to automatically determine its VLAN id via DHCP. When
the phone boots for the first time, it will acquire an IP address via DHCP similar to any
other network device. However, the DHCP response will also specify (using a proprietary
DHCP option), the VLAN id for the phone to use. Then, the phone will release the IP
address originally assigned to it and will reboot. After reboot, all packets are tagged with
the VLAN id specified in the original DHCP response.

The following phones are unaffected by this features: AP100 and AP110.

The Automatic VLAN Assignment feature is not configured through ShoreWare Director.
Configuration changes are performed at the DHCP server. Parameters related to Automatic
VLAN Assignment (along with their supporting text) have been italicized in the procedure
that follows to make them easier to spot.

To configure Automatic VLAN Assignment via DHCP on a Microsoft DHCP server:
Step 1 Open DHCP Manager on your Microsoft DHCP server.

Step 2 Right-click the DHCP server and select Set pre-defined options.

Step 3 Click Add.

Step 4 Set Name to IP Phone Boot Server.

Step 5 Set Data Type to String.

Step 6 Set Code to 156 and add a description, if desired.

Step 7 Navigate to the scope options and add option 156.

Step 8 Set the value of option 156 to:

ftpservers=ip address, Layer2Tagging=N, Vlanld=X

FtpServers always needs to be set to a ShoreTel server and is a pre-existing
parameter.

Layer2lagging is a new parameter.

® Purpose: enable/disable 802.19, default is disabled

® Format: Layer21agging=N

where N=0 is disable, N=1 is enable

Vlanld is a new parameter.

® Purpose: VLAN id when 802.1Q is enabled, default is zero
® Format: Vlanld=X

where X is a VLAN id between 0 and 4094
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E.g., the following would enable VLAN tagging using a VLAN id of 10:
FtpServers=192.168.0.13,Layer2Tagging=1,Vlanld=10

Time Services

When IP phones are used, time services must be available to maintain the telephone’s date
and time display. This requires a server that supports the Simple Network Time Protocol
(SNTP).

If you do not run an NTP server within your organization, you may use a public accessible
time servers used by the NIST Internet Time Service (ITS), shown in Table 0-13.1

In addition, you must configure your DHCP server to provide the correct GMT offset to the
IP phones at each site. See "Associating a User Group with Unassigned IP Phones" section
on page 245 for more information.

Table 9-13 NTP Time Servers
Name IP Address Location
time-a.nist.gov 129.6.15.28 NIST, Gaithersburg, Maryland
time-b.nist.gov 129.6.15.29 NIST, Gaithersburg, Maryland

time-
a.timefreq.bldrdoc.gov

132.163.4.101

NIST, Boulder, Colorado

c.timefreq.bldrdoc.gov

time- 132.163.4.102 NIST, Boulder, Colorado
b.timefreq.bldrdoc.gov
time- 132.163.4.103 NIST, Boulder, Colorado

utcnist.colorado.edu

128.138.140.44

University of Colorado, Boulder

time.nist.gov

192.43.244.18

NCAR, Boulder, Colorado

time-nw.nist.gov 131.107.1.10 Microsoft, Redmond, Washington
nistl.symmetricom.com |69.25.96.13 Symmetricom, San Jose, California
nistl-dc.glassey.com 216.200.93.8 Abovenet, Virginia
nistl-ny.glassey.com 208.184.49.9 Abovenet, New York City

nistl-sj.glassey.com

207.126.98.204

Abovenet, San Jose, California

nistl.aol-
ca.truetime.com

207.200.81.113

TrueTime, AOL facility, Sunnyvale,
California

nistl.aol-
va.truetime.com

64.236.96.53

TrueTime, AOL facility, Virginia

1. This list was obtained at http://www.boulder.nist.gov/timefreq/service/time-servers.html
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9.9 Virtual Private Network (VPN)

With the increasing desire to leverage the public Internet, and the concern about security,
IP VPNs (Internet Protocol Virtual Private Networks) are becoming the secure access of
choice. IP VPNs establish secure communications between employees, branches, or
partners by using strong IP-based encryption and authentication techniques for transport
security over the public Internet.

IP VPNs are typically viewed as falling into three major categories: remote access VPNs,
intranets (company site-to-site), and extranets (business-to-business). These services are
being adopted by companies of all sizes as a result of the powerful combination of high-
speed access links and public networks. An example is the use of high-speed, low-cost
broadband DSL connectivity to enable teleworkers or branch offices to link securely with
the company network via the Internet, as if they were accessing the LAN at the office
including all network applications. A sample VPN configuration is shown in Figure 9-1.

Private Network

VPN CPE

Encryption
Authentication

Public WAN /
Internet

VPN CPE VPN CPE

Private
Network

Private
Network

Figure 9-1 VPN Topology

IP VPNs can be provided via hardware or software solutions located at the remote facility
(branch office or teleworker’s home) and the customer premises. These devices or solutions
use technologies such as tunneling, encryption, and authentication to guarantee secure
communications across a public infrastructure.

All the components of your ShoreTel system must exist in the same enterprise private
network. VPNs can be used to bridge your private networks across the Internet so that the
networks for two buildings are both part of the same private network. For multiple
locations that share a private network, bandwidth calculations should include the effective
bandwidth inside the private network, rather than the raw bandwidth.
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Tunneling

Tunneling encapsulates one type of data packet into the packet of another protocol.
Multiple tunneling protocols are used today on the market:

® PPTP (Point-to-Point Tunneling Protocol): PPTP includes compression and
encryption techniques. This protocol was introduced by Microsoft to support secure
dial-up access for its desktop, which corresponds to a large share of the desktop
market.

® L2F (Layer 2 Forwarding): Introduced by Cisco Systems, L2F was primarily used to
tunnel traffic between two Cisco routers. It also allows IPX traffic to tunnel over an IP
WAN.

® L2TP (Layer 2 Tunneling Protocol): L2TP is an extension the PPP (Point-to-Point
Protocol) that merges the best features of L2F and PPTP. L2TP is an emerging IETF
(Internet Engineering Task Force) standard.

® [PSEC: This is a collection of security protocols from the Security Working Group of
the IETE It provides ESP (Encapsulating Security Payload), AH (Authentication
Header), and IKE (Key Exchange Protocol) support. This protocol, mature but still
technically in a draft format, is currently considered the standard for encryption and
tunneling support in VPNs.

For PPTP, IP VPN tunneling adds another dimension to the tunneling. Before
encapsulation takes place, the packets are encrypted so that the data is unreadable to
outsiders. Once the encapsulated packets reach their destination, the encapsulation
headers are separated, and packets are decrypted and returned to their original format.

The L2TP tunneling protocol does not encrypt before encapsulation. It requires the IPSEC
protocol to take the encapsulated packet and encrypt it before sending it over the Internet.

Encryption

See "Media Encryption" section on page 142 for more information about ShoreTel’s
proprietary media encryption methods.

Encryption is the marking, transforming, and reformatting of messages to protect them
from disclosure and maintain confidentiality. The two main considerations with encryption
are the algorithm, such as Triple Pass DES (112 bits), RCA (128 bits), and Triple DES (168
bits), and the management of the distribution of encryption keys (IKE and PKI). These
more recent keys, which support more than 100 bits, have been a major driver in the
success of IP VPNs. They make it extremely difficult to hack into enterprise computer
systems without an investment of millions of dollars in equipment.

Encryption starts with a key exchange that must be conducted securely. The IKE (ISAKMP/
Oakley) protocol has been considered the most robust and secure key exchange protocol in
the industry to date. It is also a de facto standard for service providers and product vendors
requiring the highest level of security for their VPN solutions. PKI (Public Key
Infrastructure), new to the key management scene, is currently thought to be the long-term
solution to simplifying the management of VPNs. The industry is still evaluating and
testing PKI, with some initial deployments beginning to occur.

Performance

From an IP VPN! performance perspective, encryption can be a CPU-intensive operation.
As a result, enterprises must evaluate VPN products in two primary areas as they relate to
encryption. The first is whether the maximum throughput decreases substantially when
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9.10

encryption is used, and the second is whether a consistent throughput can be maintained
when encryption is enabled. Typically, the trade-off between performance and price is
debated from a software-based versus hardware-based encryption perspective.

Integrated Security Appliances

A number of major vendors provide integrated broadband security appliances to eliminate
security concerns. These devices use custom ASICs to deliver wire-speed firewall, Triple
DES IPSec VPN, and traffic shaping in an easy-to-deploy, cost-effective solution. Installing
a security appliance, such as a NetScreen-5, eliminates the need to deal with complex PC
software installations and allows IT to centrally manage the security policies of these
remote offices and teleworkers. The firewall protection secures sensitive data at the remote
site and can prevent both U-turn attacks and the launching of denial-of-service attacks
from these computers. By combining broadband access technologies with an integrated
security appliance, enterprises and service providers can safely and securely capitalize on
all of the benefits of the broadband Internet.

Firewalls

A firewall is the first major purchase and the foundation of network security

(Figure 9-2). It prevents unauthorized access to the network or web site by examining both
incoming and outgoing traffic. Based on the predefined security policies, each individual
packet is inspected and processed. Any type of traffic that is deemed to be “illegal” (based
on rules that specify protocol type, source or destination IP address, and so on) is not
allowed through the firewall. Using this tool, administrators can achieve tight control over
the activities they allow into and out of their corporate network or e-business site. In a
corporate network, a firewall prevents intruders from accessing corporate resources while
allowing employees Internet access. In an e-business site, it allows outside access to the
web server while preventing unauthorized access or attacks.

POINT OF ENTRY/
DMZ

Firewall

AUTHENTICATION

T INTERNAL ROUTER
. 7

Figure 9-2 Firewalls

1. Note that Internet VPNs, though useful for data, may not offer sufficient protection against latency and
packet loss for VoIP.
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Often, a typical network access point, called a DMZ (demilitarized zone), is implemented
to offer an “outside” presence for e-commerce clients, e-business partners, and web surfers.
The DMZ acts as the gateway through which all Internet communications with the
company or site transpire. It allows for controlled access to front-end web servers while
protecting mission-critical resources (databases, routers, servers, and so on). Thus, the
DMZ needs to be flexible, reliable, and available.

The firewall is often the first line of defense in this environment. Always vigilant, this
device must look into all traffic for the site. As part of its duty, the firewall recognizes and
deals with denial-of-service attacks, such as TCP SYN flood and Ping of Death. In each of
these attacks, the hackers are simply attempting to overwhelm the devices that provide an
Internet presence for the company.

With a TCP SYN flood, a stream of TCP SYN packets is sent to the receiving device (often
the firewall). The finite memory and size of the TCP entry tables can be overrun by
spurious SYN packets, preventing any real users from making a TCP connection required
for HTTP communications.

An ICMP flood attack also floods a device, by streaming ICMP echo packets at a recipient
destination. This flood of packets requires the device to process and respond to these pings,
burning precious resources and preventing other traffic from being serviced. By examining
the site’s traffic patterns, advanced firewalls can apply logical rules that prevent the device
from trying to keep up with the denial-of-service attack traffic. They also prevent this
traffic from reaching the valuable web, application, and database servers that create your
Internet presence and service your customers.

By using firewalls in conjunction with the DMZ design technique, many businesses and
service providers are striving to present as much information without permitting unwanted
access to the corporate resources.

One way to keep your mission-critical resources as private as possible, while still allowing
for a strong Internet presence, is to use Network Address Translation (NAT). NAT offers the
outside world one, or a few, IP addresses. This allows a manager to set up whatever internal
IP addressing scheme may be required by corporate policies and business needs. An
internal resource’s IP address (source IP) is changed as it passes through the NAT function
to one of the “outside” IP addresses. Thus, the external world does not know any of the
enterprise’s internal IP addresses. Only the NAT device presents an IP address that is
known, and used by external devices. The NAT device keeps track of these conversations
and performs the IP address translation as needed.

Extending the private network of the corporate LAN to remote sites via VPN is a proven
method of deploying a ShoreTel system across multiple sites. All IP telephony endpoints
(such as ShoreTel servers), ShoreTel Voice Switches, and IP telephones) should participate
in the same private network, with firewalls between ShoreTel equipment and the public
Internet. If needed, you can elect to open access to the ShoreTel server to access ShoreWare
Director via HTTP using the same precautions you would when exposing any critical web
services server to the public network.

Configuring firewalls to function correctly with VoIP traffic is very difficult. ShoreTel does
not recommend deploying ShoreTel equipment across firewalls.

Media Encryption

In addition to using a VPN or a firewall, another method of enhancing the security on your
network is to enable the ShoreTel media encryption feature. Media encryption, as the name
suggests, encrypts calls between users on a ShoreTel system. The encryption scrambles
communications between callers so an intruder on the network cannot eavesdrop on the
conversation.
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The ShoreTel encryption algorithm utilizes dynamically generated keys to encrypt the RTP
data for the media stream. The payload inside the RTP packets is encrypted by the sending
party, and the transmission is decrypted by the receiving party. The ShoreTel algorithm was
selected due to its reliability, simplicity and its efficiency — it places very little burden on the
switch's CPU even during maximum loads.

9.11.1 Details:
® TCP/IP and UDP packet headers are not encrypted.

® Only calls inside a ShoreTel network will be encrypted. Once the call passes through
TDM or analog trunks or via SIP, the encryption is stripped away and the
conversation is no longer encrypted.

® The encryption algorithm handles the key exchange between the sending and
receiving parties at the time of call setup. If the call starts off without encryption, and
encryption is enabled during the middle of a call, the call will remain unencrypted.

® There is no difference in the user experience for encrypted and unencrypted calls.
Encryption is essentially transparent, and the user will not know if the call is being
encrypted or not.

® Encryption is not supported on the SoftSwitch, so calls to voice mail or auto
attendant are not encrypted.

9.11.2 Supported Platforms

The media encryption feature is supported on the hardware shown in Table 9-14.

Table 9-14 Platforms Supporting Media Encryption

Platform Type Model

Switches ShoreTel 1U Half-width voice switches
ShoreTel 1U Full-width voice switches
IP Phones 1P110

IP115

1P210

1P212k

1P230

1P265

1P530

IP560

IP560g

IP565g

For instructions on enabling media encryption, refer to the section on Call Control
Options in the ShoreTel 12: System Administration Guide.
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9.12 Session Initiation Protocol (SIP)

There are no special network requirements necessary for deploying SIP. The general system

requirements should prove adequate for SIP support. With that in mind, please note the
following:

® SIP devices are supported behind NAT (Network Address Translation) as long as they
are configured statically.

® To communicate with a SIP device or service provider providing IP trunks over the
Internet, you must be able to pass SIP traffic through your firewall. This requires a SIP
application layer gateway — a feature provided by some firewall vendors.

® SIP signaling uses UDP port 5060.

When using SIP, the RTP port for the voice media stream is dynamic and the SIP
endpoints may not always use the same ports to exchange information (in contrast
with ShoreTel’s proprietary protocol, which always uses port 5004). Thus, if you are

using SIP, you must deselect the “Always Use Port 5004 for RTP” check box on the
Call Control Options page in Director so that it is not fixed at 5004.

9.13 Example Network Topologies

9.13.1 Single-Site Implementation

Figure 9-3 is an example of a simple, single-site implementation.

Telephone
Company

e & ]d_ Application Server

1 - Yoice Mail

- Automated Attendant
- CTlIntegration Foint

E thernet

Internet

Router

ShoreWare Client
- Desktop Call Control

- Call Logging Browser-based Administration
- Universal Messaging

Laptop computer

Figure 9-3 Single Site

9.13.2 Multisite Implementation

Figure 9-4 is an example of a multisite implementation with various WAN technology
choices.
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Sample Corporate and Remote Topologies
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Figure 9-4 MultiSite Options

9.14 Computing Admission Control Bandwidth

This section discusses how to compute the admission control bandwidth for the site you
are configuring on the Site edit page—that is, the appropriate value for the Admission
Control Bandwidth parameter. If you want to determine the admission control bandwidth
for your site and the information is not available in this section, use one of the following

formulas:
® To determine the admission control bandwidth:
Bandwidth = (# of calls) x (bandwidth/call)

® To determine the number of calls supported with a specific admission control

bandwidth value:
# of calls = (admission control bandwidth) / (bandwidth/call)

ShoreTel automatically negotiates the proper voice encoder at call setup. For calls between
sites, the call control software requests the voice encoder based on what is selected for
inter-site voice encoding as defined on the Call Control Options edit page. The call control
software will then make sure both endpoints on the call can support the requested voice

encoder.

For instance, for G.729a voice encoding to be used between two sites, the inter-site voice
encoding must be set to G.729a and the ShoreTel voice switches at each end of the call

must be G.729a-capable.
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9.14.1 WAN Bandwidth per Call (Full Duplex) Without cRTP
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Table 9-15 defines the bandwidth, including IP overhead, that is used for each voice call
between sites when RTP Header Compression (cRTP) is not being used. The bandwidth
depends on the voice encoding used. For example:

® If you want to support 10 calls between this site and all other sites, and G.729a voice
encoding is used, set the admission control bandwidth to 260 Kbps. Before you enter
this value, make sure the bandwidth is available at this site.

® If you set your admission control bandwidth to 768 Kbps and G.729a voice encoding
is used, you can support up to 29 calls between this site and all other sites.

ShoreTel recommends that you configure the admission control bandwidth to be less than
the bandwidth of the actual WAN link. This provides sufficient bandwidth for call control
signaling and other data traffic.

Table 9-15 Bandwidth Without cRTP

Bandwidth in

Kbps per Number

of Calls Linear G.711 ADPCM G.729a
1 146 82 52 26
2 202 170 104 52
3 438 255 156 78
4 584 340 208 104
5 730 425 260 130
6 876 510 312 156
7 1022 595 364 182
8 1168 680 416 208
9 1314 765 468 234
10 1460 850 520 260
11 1606 935 572 286
12 1752 1020 624 312
13 1898 1105 676 338
14 2044 1190 728 364
15 2190 1275 780 390
16 2336 1360 832 416
17 2482 1445 884 442
18 2628 1530 936 468
19 2774 1615 988 494
20 2920 1700 1040 520
21 3066 1785 1092 546
22 3212 1870 1144 572
23 3358 1955 1196 598
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Table 9-15 Bandwidth Without cRTP (Continued)
Bandwidth in
Kbps per Number
of Calls Linear G.711 ADPCM G.729a
24 3504 2040 1248 624
25 3650 2125 1300 650
26 3796 2210 1352 676
27 3942 2295 1404 702
28 4088 2380 1456 728
29 4234 2465 1508 754
30 4380 2550 1560 780

9.14.2 WAN Bandwidth per Call (Full Duplex) with cRTP

Some routers support a feature called RTP Header Compression (cRTP) that significantly

reduces the amount of IP overhead associated with voice over IP. Table 9-16 defines the
bandwidth used between sites when cRTP is being used. For example:

¢ If you want to support 10 calls between this site and all other sites, and G.729a voice
encoding is used, set the admission control bandwidth to 120 Kbps. Before you enter
this value, make sure the bandwidth is available at this site.

® Ifyou set the admission control bandwidth to 256 Kbps and G.729a voice encoding is
used, you can support up to 21 calls between this site and all other sites.

ShoreTel recommends that you configure the admission control bandwidth to be less than
the bandwidth of the actual WAN link. This provides sufficient bandwidth for call control

signaling and other data traffic.

Table 9-16 Bandwidth with cRTP
Bandwidth in Kbps
per Number of Calls |Linear G.711 ADPCM G.729a
1 132 68 38 12
2 264 136 76 24
3 396 204 114 36
4 528 272 152 48
5 660 340 190 60
6 792 408 228 72
7 924 476 266 84
8 1056 544 304 96
9 1188 612 342 108
10 1320 680 380 120
11 1452 748 418 132
12 1584 816 456 144
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Table 9-16 Bandwidth with cRTP (Continued)

Bandwidth in Kbps

per Number of Calls |Linear G.711 ADPCM G.729a
13 1716 884 494 156
14 1848 952 532 168
15 1980 1020 570 180
16 2112 1088 608 192
17 2244 1156 646 204
18 2376 1224 684 216
19 2508 1292 722 228
20 2640 1360 760 240
21 2772 1428 798 252
22 2904 1496 836 264
23 3036 1564 874 276
24 3168 1632 912 288
25 3300 1700 950 300
26 3432 1768 988 312
27 3564 1836 1026 324
28 3696 1904 1064 336
29 3828 1972 1102 348
30 3960 2040 1140 360

To set admission control, determine the expected number of simultaneous intra-site calls
for a site and multiply this number by the bandwidth required for each call for your
selected inter-site encoding.

When admission control is set this way, calls routing between sites will be blocked if
placing the call would exceed the number of calls supported by the configured bandwidth.

For information about ShoreTel's Admission Control feature, see "Admission Control in the
Wide Area Network" section on page 130.

Setting Admission Control

The Admission Control Bandwidth parameters are set in the Site edit page of ShoreWare
Director. For information on setting this parameter, see the chapter on configuring sites in
the ShoreTel 12: System Administration Guide.
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Server Requirements

This chapter helps you determine the specific hardware and software requirements for your
main and distributed ShoreTel servers. Topic discussed in this chapter include:

® “General Recommendations” on page 149

® “Hardware Requirements” on page 150

® “Server Operating System Requirements” on page 152

® “Hard Disk Space Utilization” on page 152

® “Operating System Requirements” on page 154

® “Preparing a Microsoft Windows Server 2003” on page 154
® “Preparing Microsoft Windows Server 2008” on page 156

® “Additional Considerations” on page 161

10.1 General Recommendations

The following general recommendations will assist you in procuring and installing your
ShoreTel server:

® Select a server from a reputable manufacturer to install ShoreTel server software.
Servers from clone manufacturers are not recommended for business-critical
applications.

® Make the server on which you install ShoreTel server software on is a dedicated
server. The ShoreTel server provides voice mail, automated attendant, workgroups,
and call detail recording, as well as desktop call control services. These are all
business-critical applications that should run on a dedicated server.

® Do not use a ShoreTel server as a Domain Controller.

® [Install ShoreTel Call Quality Monitor (CQM). ShoreTel Call Quality Monitor is
diagnostic software that monitors the network for quality issues that affect VoIP
stal%ility. Call Quality Monitor can be installed on the same server as ShoreTel
Headquarters or Distributed Server.
— When installing CQM on the Headquarters Server, do not install the ODBC
drivers supplied with CQM.

— When installing the CQM on the Distributed Server, you must install the
ODBC drivers supplied with CQM to assure proper CQM operation.
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10.2

Hardware Requirements

The ShoreTel server software is shipped on a DVD or can be downloaded directly from the
ShoreTel web site for those servers that do not have a DVD drive.

Chapter 10: Server Requirements

ShoreTel has increased the minimum server specifications required for the ShoreTel Unified
Communications Enterprise Edition system to support the additional features that have
been added in recent releases. These minimum specifications define four tiers:

® Small servers that support up to 500 users.

® Medium servers that support up to 2,500 users.

® Targe servers that support up to 10,000 users.

® Very large servers that support up to 20,000 users.

When deploying medium, large or very large systems, you must select an operating system
with support for expanded memory by using the Enterprise Edition of Microsoft Windows
Server 2003 or Microsoft Windows Server 2008 Operating System.

If you are upgrading from a previous release and your requirements do not exceed the
system and service capacities defined for your system size, then you may upgrade to this
release on your existing hardware. If you exceed any of the limitations for your system size,
you must upgrade to a new server prior to installing the server software upgrade.

To select a server, first consult the sizing table and determine the required server tier by
system user count or Busy Hour Call Completion (BHCC). Then match that size (small,
medium, or large) to the server requirements below.

Hardware specifications apply to all ShoreTel Headquarters (HQ) servers and ShoreTel
Distributed Voice Servers (DVS) running ShoreTel server software.

Table 10-1 Headquarter Server Sizing
Maximum Maximum BHCC | Maximum BHCC
Si Maximum number of |Maximum per per server®
e number of users System BHCC! serverzReports Reports run

users per assigned run outside during

System per Server business hours business hours
Small 500 500 5,000 1,000 Not

Recommended?

Medium (2,500 1,000 25,000 5,000 1,000
Large 10,000 1,000 50,000 10,000 5,000
Very 20,000 1,000 100,000 10,000 10,000
Large

I BHCC (Busy Hour Call Completion) per system is the total number of system calls during the busy hour
including internal and external calls, calls terminated to desk phones, softphones, trunks or server applications
such as voicemail.
2 BHCC per server is based on the number of calls actually handled by the server during the busy hour including
workgroup calls in menus and queues, auto-attendant calls and calls to the voicemail service.

3 The ShoreTel report generation tools that run on the server are configured by default to run at a lower priority
than other, more critical services. A light demand of report generation should have little or no affect on a server
with adequate minimum performance specifications. If you are a heavy report user or experience any degradation
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of voicemail or other server prompts on an underpowered server, you must move up to the next tier level of
Sservers.

NOTE Running reports will impact system performance. ShoreTel recommends that you
run reports outside of business hours. If reports are needed during business hours,
then the supported calls per server for the medium and large server tiers is reduced
as noted in the table.

Table 10-2 displays the minimum hardware requirement for ShoreTel Headquarters servers.

Table 10-2 Headquarter Server Hardware Recommendations
Size Processor RAM Network
Small Intel® Core 2 Duo E8400, Single Dual Core 3.00 |4 GB 100 Base-T

GHz or Intel® Core™ i3-540 Processor (4M
Cache, 3.06 GHz)

Medium Intel® Xeon 5520 Single Quad Core 2.27 GHz |8 GB 100 Base-T or
Gigabit Ethernet

Large Intel® Xeon 5520 Dual Quad Core 2.27 GHz 8 GB Gigabit Ethernet

Very Large Intel® Xeon 5680 Dual Six Core 3.33 GHz 12GB Gigabit Ethernet

Table 10-3 displays maximum usage ShoreTel DVS supports by usage type per server type.

Table 10-3 Distributed Voice Server (DVS) Sizing

Maximum DVS per Server
Maximum BHCC Maximum BHCC per Server
Size Users per DVS |Reports run outside business Reports run during business
Server hours! hours!
Small 500 1,000 1000*
Medium 1,000 5,000 5,000
Large 1,000 10,000 10,000
Very Large 1,000 10,000 10,000

! Reports have no impact on DVS as they only run in HQ server.
Table 10-4 displays the minimum hardware requirement for ShoreTel DVS servers.

Table 10-4 DVS Hardware Recommendations

Size Processor RAM Networks

Small Intel® Core 2 Duo E8400, Single DualCore 3.00 GHz |4 GB 100 Base-T

Medium Intel® Xeon 5520 Single QuadCore 2.27 GHz 8 GB 100 Base-T or
Gigabit Ethernet

Large Intel® Xeon 5520 Dual QuadCore 2.27 GHz 8 GB Gigabit Ethernet

Very Large  |Intel® Xeon 5520 Dual QuadCore 2.27 GHz 8 GB Gigabit Ethernet
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10.3

ShoreTel recommends Gigabit Ethernet Interface for all configurations regardless of the
number of users or network load. The 100 Base-T interface can provide acceptable
performance and reliability for the specified configurations, but requires frequent
administrator intervention to properly manage the IP network and prioritize real-time
information during peak network traffic conditions.

Server Operating System Requirements

You must install ShoreTel 12 Headquarters server software and ShoreTel Distributed Voice
Servers server software on one of the following operating systems:

® Windows Server 2003 R2, 32-bit, SP2 (Standard, Enterprise)
® Windows Server 2008 32-bit, SP2 (Standard, Enterprise)

® Windows Server 2008 R2, 64-bit, (Standard, Enterprise)

® Windows Server Embedded 1.1 (SBE and DVS only)

NOTE ShoreTel servers (HQ and DVS) on the same system may be installed on
different operating systems.

ShoreWare Director Web Browser Requirements

10.4

10.4.1

152

ShoreWare Director is accessed and administered via web browser. ShoreTel 12 supports
Microsoft Internet Explorer 8.0 only. Accessing ShoreWare Director with lower version
browsers generates a warning.

NOTE [E8 Compatibility settings must be modified to not display websites in
Compatibility View.

Hard Disk Space Utilization

Table 10-5 shows the minimum amount of hard disk require for ShoreTel applications.
Additional hard disk space is required for voice mail, call detail records (main server only),
and log files.

Table 10-5 Hard Disk Space Requirements

Type Space Required
ShoreTel HQ Server 1600 MB
ShoreTel DVS Server 800 MB
ShoreTel Client 600 MB?

a.  This amount may be necessary when installing off the network due to the installer also being copied.

Voice Mail

Each user’s voice mail messages are stored on his or her respective server. The hard disk
space used on each server for voice mail varies depending on the number of users, the
number of messages per user, and the duration of each message.

You need approximately 30 MB of hard disk space per hour for voice mail storage.
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Table 10-6 provides some conservative guidelines to estimate the amount of hard disk
space used for voice mail, assuming each user has 15 one-minute voice messages.

Table 10-6 Voice Mail Hard Disk Space
Length

# Users # Messages (minutes) Storage (hours) Storage (GB)
100 15 1 25 0.8 GB

500 15 1 125 3.8 GB

1,000 15 1 250 7.5 GB

2,000 15 1 500 15.0 GB
3,000 15 1 750 22.5GB
4,000 15 1 1,000 30.0 GB
5,000 15 1 1,250 37.5GB

10.4.2 Call Detail Records

10.4.3

For each call on the system, call detail records are generated on the HQ server. The hard
disk space used on the server for call detail records varies depending on the call load on the
system. The amount of hard disk space for a typical system is shown in Table 10-7.

Table 10-7 Call Detail Records
# Calls/Month Storage/
# Calls/Day | (20 days?) Storage/Month |3 Months
100 2,000 3 MB 9 MB
1,000 20,000 30 MB 90 MB
10,000 200,000 300 MB 900 MB
50,000 100,0000 1,500 MB 4,500 MB

a. 20 working days per month (i.e. 4 weeks/month * 5 days/week = 20)

Log Files

Log files are generated on the system for the purposes of technical support. The hard disk
space used on the server for log files varies greatly, depending on the overall system activity.

The size of the log files on the server is controlled by parameters within ShoreWare
Director. Log files are stored between 1 and 30 days (default 7 days) with a size limit
between 0.5 GB and 5 GB (default 4 GB). Table 10-8 shows the amount of hard disk space
required for log files.

Table 10-8 Log File Hard Disk Space
File Size Storage (GB)
Minimum 0.5 GB
Default 4.0 GB
Maximum 30.0 GB
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10.5 Operating System Requirements

ShoreWare Main and Distributed Server software is tested and certified on the following
platforms:

® Windows Server 2003 SP2 (Standard, Enterprise) - 32 bit

® Windows Server 2003 R2 (Standard or Enterprise) - 32 bit

® Windows Server 2008 SP2 (Standard or Enterprise) - 32 bit

® Windows Server 2008 R2 (Standard or Enterprise) - 64 bit (see Warning)

WARNING  For the current install base of customers who are upgrading from a 32-bit OS
to Windows Server 2008 R2 64-bit version (that is, not new installs of the 64-bit
system), certain tasks must be done. These tasks are outlined in the following list, but
the detailed description is in Chapter 17 on page 253:

1. Upgrade to a build that supports Windows 2008 R2 (ST11-16.5.8506.0 or higher)
on the 32-bit Server OS.

2. Verify that the entire system has been upgraded to that version.

3. Back up the newly upgraded 32-bit system before migrating to Windows 2008 R2
Server (64-bit).

For recommendations on the migration path of releases from existing releases of ShoreTel
software to the latest release, see the ShoreTel Server Software Release Notes.

10.6 Preparing a Microsoft Windows Server 2003

This section describes how to prepare a Microsoft Windows Server 2003 server to use
ShoreTel software.

10.6.1 Setting Up Microsoft Windows Server 2003

To prepare a Microsoft Windows Server 2003 to host ShoreTel, you must enable the
following components. Refer to the Microsoft Windows Server 2003 documentations for
instructions on how set the parameters.

® Enable the Internet Information Services (IIS) and the following IIS options:
— File Transfer Protocol (FTP) Service
— SMTP Service
— World Wide Web Service and the following options:
® Active Server Pages
® Internet Data Connector
® Server Side Includes
®*  World Wide Web Service
® Deselect FrontPage Server Extensions.

FrontPage Server Extensions are installed by default. This option should be
disabled because these extensions have been a source of security problems
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for servers. There are several exploits using these extensions that allow a
hacker to gain access to the file system.

If you are using RDP and using Microsoft Windows 2003, you must ensure the following:

® There are no Remote Desktop sessions with Options set for Remote Computer sound
set to ‘Bring to this Computer’.

® They must be configured to ‘leave at remote computer’.

10.6.2 Configuring DEP Settings Prior to Installing ShoreTel

We strongly recommended that prior to installing the ShoreTel software, you should
configure the Data Execution Prevention (DEP) settings such that DEP is only enabled for
essential Windows programs and services. The following procedure configures this setting:

Step 1 Click Start and then select Run.
Step 2 In the command prompt, type sysdm.cpl

Step 3 In the System Properties window, click the Advanced tab shown in Figure 10-1.
2

System Restore I Automatic Updates I Remate: i
General I Computer Hame i Hardware | Advanced

You must be logged on a: an Administrator to make most of these changes.

[ Performance
‘isual effects, processar scheduling. memory usage. and virtual memary

Settings

i~ User Profiles

Desklop settings related to your logon

Settings

i~ Startup and Recovery
System startup, system failure, and debuoging information

Settings

Environment % ariables | Enor Reporting |

Ok I Cancel | Apply I
Figure 10-1  System Properties Advanced Tab

Step 4 In the Performance section, click the Settings button.

Step 5 In the window that appears, click the Data Execution Prevention tab to display the
window shown in Figure 10-2.
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10.7.1
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Performance Dptions B 21x]

WYisual EFfects | advanced Data Execution Prevention l

» Data Execution Prevention (DEP) helps protect
z d against damage from yiruses and other security

threats, ks

+ Turn on DEF for essential Windows programs and services
anky

" Turn on DEF for all programs and services except those T
seleck:

Add,.. Remaxe

Your computet's processor does not support hardware-based
DEP. However, Windows can use DEP software to help prevent
some kypes of attacks,

oK I Cancel | aoply: |

Figure 10-2  Data Execution Prevention Tab

Step 6 There are two radio buttons. If it is not already selected, click the upper radio
button - Turn on DEP for essential Windows programs and services only to
select the Opt-In policy.

Step 7 Click OK two times to confirm your selection.

Preparing Microsoft Windows Server 2008

Before you install ShoreTel server software, you must prepare Microsoft Windows Server
2008 to run ShoreTel services. You must enable IIS, COM+, SMTP, and FTP. Other required
tasks include changing the SMTP and FTP startup type to automatic. This section describes
how to prepare a Microsoft Windows Server 2008 server to use ShoreTel software.

NOTE Windows Server 2008 must be activated through Microsoft before installing
ShoreTel Server and Remote Server.

Application Server Role

This section describes how to configure the server roles required to run the ShoreTel server.
Refer to the Microsoft Windows Server 2008 documentation for configuration instructions.

Step 1 On the Windows toolbar, click the Server Manager icon or select Start > Programs
> Administrative Tools > Server Manager to launch the Service Manager as shown
in Figure 10-3.
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Fle Acton View Help

[.. Server Manager

=10) %]

Diagnostics
i} Configuration
{23 storage

%,» View the health of the roles installed on your server and add or remove roles and features.

~) Roles Summary

2! Roles: 0 of 16 installed

4% Last Refresh: 4/20/2009 4:04:25PM Configure refresh

Roles Summary Help

o Add Roles

B2 Remove Roles

Figure 10-3

Step 2

Wizard appears.

Step 3

menu as shown in Figure 10-4.

Add Roles Wizard

Progress

Results

Select one or more roles to install on this server,

Roles:

Installation Windows Role Services

In Server Manager, click the Add Roles icon on the right pane. The Add Roles

In the left pane of the Add Roles Wizard page, click Server Roles. The Server Roles

18 x|

Description:

D Active Directory Certificate Services
D Active Directory Domain Services
D Active Directory Federation Services

[¥] Application Server

D DHCP Server

D DNS Server

D Fax Server

[] File Services

[] Metwork Policy and Access Services
D Print Services

[ Terminal Services

)
[] windows Deployment Services

More about server roles

[ active Directory Lightweight Directory Services
D Active Directory Rights Management Services

Web Server (IIS) provides a reliable,
manageable, and scalable Web
application infrastructure.

< Previous | Mext = I Install I Cancel

Figure 10-4

Required Server Roles

Step 4 Check the Application Server and Web Server (IIS) check boxes.

Step 5 In the left pane of the Add Roles Wizard page, locate Web Server (IIS) and click
Role Services. The Server Roles menu as shown in Figure 10-5.
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Add Roles Wizard

ﬁ:ﬁ Select Role Services

Before You Begin select the role services to install for Web Server (IIS):

Server Roles Role services:

Chapter 10: Server Requirements

Description:

Application Server = [E] web server
= Common HTTP Features
Static Content
Default Document
Directory Browsing
HTTP Errors

Role Services
Web Server (I15)

Role Services

Webh Server provides support for
HTML Web sites and optional support
for ASP.NET, ASF, and Web server
extensions. You can use the Web
Server to host an internal or external
‘Web site or to provide an environment
fordevelopers to create Web-based

Confirmation applications.
HTTP Redirection i

Progress = Application Development

Results ASP.MET

MNET Extensibility
SP

GL

SAPI Extensions
/]| ISAPI Filters
Server Side Includes
Health and Diagnostics
HTTP Logging
ogging Tools
Reguest Monitor
Tracing

= @

I:| Custom Logging
T ARGE | o Jid|
More about role services
< Previous | Mext = I Instal Cancel

Figure 10-5  Required Web Server Roles

Step 6 Do the following:

® Select all Common HTTP Features
® Select all Application Development Features

® Select the following Health and Diagnostics Features
HTTP Logging

Logging Tools

Request Monitor

Tracing

® Select all Security options
® Select all Performance options

NOTE You may need to scroll down the Web Role Server window to see all the
available options.

Upgrading ShoreTel 11 systems to ShoreTel 12 requires installation of the following IIS
6 components:

® IS 6 WMI Compatibility
® IS 6 Scripting Tools

WARNING If these are not installed prior to the upgrade, the upgrade will fail and a roll
back to ShoreTel 11 will occur.
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Add Role Services

Select the role services to install for Web Server (1150

Confirmation Role services: Description:
o 115 & Soripting Tools provide the
Frogress B ] per (Installed) -l o

ability ko continue using II5 & scripting
Results

Conkent Con tools that you buil ko manage 115 & in
Dyniamic Content: ¢ alled) 115 7, especially if your spplications
B [¥] Management Tools (Installed) and scripts that use A_ctive_x Data
115 Management Console (Installed) Zol i S
- S = Service Interface (ADSI) APIs. IS5 &
Taoks (Instslled) Scripting Tools require Windows
Manag lled) Process Activation Service
= [¥] 115 6 Management Compatibility {Installed) Configuration APT.
115 & Me (Instalied)

< | »

More shout role services

e e

Figure 10-6  IIS 6 WMI and Scripting Tools Installation

10.7.1.1 Management Tools

Select all Management Tools options.

10.7.1.2 FTP Publishing Service
Select all FTP Publishing Service options.

10.7.2 Microsoft Server Features

Planning and Installation Guide

ShoreTel requires the installation of SMTP Server. Figure 10-7 displays the Select Features

Installation panel.
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10.7.2.1 Microsoft Server Feature Properties

160

Add Features Wizard x|

'LE.EE Select Features

Chapter 10: Server Requirements

Select one or more features to install on this server.
Confirmation Features: Description:
Progress . ; SMTP Server supports the transfer of
Ll ems Ser..er EX‘EHSIDH,S - ;I e-mail messages between e-mail
Results [ connection Manager Administration Kit

|:| Desktop Experience
D Group Palicy Management
D Internet Printing Client
|:| Internet Storage Name Server
[ PR Port Monitar

[E Message Queing (Installed)
[ Multipath 1j0
] Metwork Load Balancing
[] Peer Name Resolution Protocal
[] quality windows Audio Video Experience
[] Remote Assistance
[[] Remote Differential Compression

[] Removable Storage Manager

[ shMP services
D Storage Manager for SANs

I cidmmusmbmmn Fme | INTY bmmmd Amelimtinme

Mare about feahires

[E Remote Server Administration Tools (Installed)

systems.

=l

Mext = I Instal Cancel

Figure 10-7  Select Feature Page

After SMTP and FTP are installed, the startup type must be changed from manual to

automatic. The following procedure changes

the startup type for SMTP and FTP.

NOTE Verify that the FTProot folder in the Inetpubs directory has at least read access.

Step 1
Services.

Step 2

Access the Services table by selecting Server Manager -> Configuration ->

Right click Simple Mail Transfer Protocol and select Properties on the menu. The

Simple Mail Transfer Protocol (SMTP) Properties page as shown in Figure 10-8

appears.
General | Log On | Re:uvswl Dependenciss I
Service name:  SMTPSVC
Display name: Simple Mail Transfer Protocol {SMTF)
Description Flanspurts electronic mail across the network. ;I
I

Fath to executable:
CA\Windows'\system32\inetsnv\inetinfo exe

N -

Help me configurs servics startup options.

Startup type

Service status Started

Start | Stop | Pause Fesurme:

You can specify the start parameaters that apply when you start the service
from here.

Start parameters: I

x|

o]

Cancel I Apply

Figure 10-8

Simple Mail Transfer Protocol Properties Page
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10.8

10.8.1

10.8.2

10.8.3

10.8.4

10.8.5

Step 3 Select Automatic on the Startup Type drop down menu, then click the OK button.
Step 4 Return to the Services table.

Step 5 Ri%)ht click FTP Publishing and select Properties on the menu. The FTP
Publishing Service properties page appears.

Step 6 In the Startup Type field, select Automatic and click the OK button.

Additional Considerations

This section discusses additional recommendations and requirements for installing the
ShoreTel server.

Terminal Services

With Microsoft Windows Server 2003, Microsoft has included the ability to remotely access
a server with Remote Administration. In Microsoft Windows 2003, set up Remote
Administration by right-clicking My Computer and then clicking the Remote tab.

Remote Administration allows you to remotely administer a server across the network. In
particular, this allows you to launch a terminal session against the main and distributed
servers for the purposes of software installation.

ShoreTel also supports XenApp and Terminal Services for ShoreTel client applications. For
more information, see “ShoreTel Clients on Citrix and Windows Terminal Servers” on
page 303.

Adobe Acrobat Reader

Install Adobe Acrobat Reader on the server if you do not already have it, so that you can
access the online documentation. You can install Adobe Acrobat Reader from the ShoreTel
DVD Browser or download it from the Adobe web site.

DHCP on the ShoreTel Server

ShoreTel recommends that the ShoreTel server not be used as a Dynamic Host
Configuration Protocol (DHCP) server. If you want to use the ShoreTel server to assign IP
addresses to the ShoreTel voice switches, you should use the BOOTP server included
within ShoreWare Director.

Server Computer Name

You cannot change the computer name of the ShoreTel server after installation. The
ShoreTel server software uses Microsoft Transaction Server (MTS), whose license package
relies on the name of the computer. Not only will the ShoreTel server not start properly, but
you will break the package security if you change the name of the computer.

Server IP Address

The ShoreTel server should have a static IP address to eliminate the possibility that the
server will inadvertently get a new IP address, thus adversely affecting system operation.
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10.8.6 Internet Information Server (lIS) Default Web Site

The web site for ShoreWare Director is <server_name>/ShoreWareDirector. You should not
change the default IIS web site of the server to redirect to ShoreWare Director, since this
will cause navigation problems within ShoreWare Director.

10.8.7 Access to the Distributed Server Maintenance Page

If you are using Microsoft Internet Explorer 6 and the distributed server is configured with
an IP address rather than a server name, you must enable session cookies on your client
computer to access the Distributed Server Maintenance Page.

In Internet Explorer, choose Tools > Options > Privacy tab > Advanced > Override automatic
cookies — Always allow session cookies.

10.8.8 Network Connection Before Installation

The server should be connected to the Ethernet network prior to installing the ShoreTel
server software to ensure the installation properly recognizes the correct interface.

10.8.9 Workgroup Mode

The server should be configured as a “Workgroup” rather than as part of the domain to
avoid having group policies impact the DCOM / COM permissions. It is possible to place
the server on the domain after installation of the server software.

10.8.10Microsoft Updates on the Server

ShoreTel performs weekly updates on test systems with the latest Microsoft server and
desktop patches. When releasing a new build, ShoreTel publishes Build Notes that lists the
Microsoft patches that are certified against the build. ShoreTel also highlights software
changes required by the MS patches.

The conservative approach is to turn off regular MS updates until you review the detailed
certification provided with each release.

10.8.11Virus Protection on the Main and Distributed Servers

ShoreTel allows the use of industry standard virus protection software on the main and
distributed servers.

NOTE The following folders and sub folders MUST be excluded from Virus checker
software or disk backup/restore software.

® c:\Shoreline Data\temp

® c:\Shoreline Data\Database\ShoreTel CDR

® c:\Shoreline Data\Database\ShoreTelConfig
® c:\Shoreline Data\Call Records 2\Data

WARNING If the folders listed above are not excluded before installation, your installation of
ShoreTel 12 will fail and your system will rollback to the previous version of ShoreTel.
This will also result in a corrupted database if you perform nightly backups.
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10.8.12Computer Supported Telephony Applications (CSTA)

ShoreTel 12 supports CSTA version 1.0.25. CSTA will run on:

® Windows Server 2003 R2, 32 bit (Standard, Enterprise)
® Windows Server 2008 32 bit (Standard, Enterprise)
® Windows Server 2008, R2, 64 Bit (Standard, Enterprise)
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Installing ShoreTel Voice Switches

This chapter provides planning and installation information for the ShoreTel voice
switches. Information on switch connectors and LEDs can be found in “Site Requirements
and Preparation” on page 205. The topics discussed include:

“Planning” on page 165

“Mounting the ShoreTel Voice Switches” on page 165
“Installing a Voice Switches” on page 166

“ShoreWare Director Switch Configuration” on page 167

“Reference” on page 167

11.1 Planning

The requirements to install a ShoreTel voice switch are basically the same as any multisite
installation. Please refer to the previous chapters in this guide for more information.

In summary, you must ensure that:

The IP network between the main and remote site meets the bandwidth, latency,
jitter, and packet loss requirements for a multisite installation.

The IP network between the main and remote site has quality of service in place such
that voice travels ahead of data.

You have appropriate firewall considerations in place, including VPN if applicable.

11.2 Mounting the ShoreTel Voice Switches

To stack the ShoreTel voice switch in a rack:

Step 1 Remove the voice switch from its shipping container.

Step 2 Place the switch on a flat platform, such as a shelf.

Step 3 Up to three switches can be stacked on top of each other.

To mount a full-width ShoreTel voice switch in a rack with brackets:

Step 1 Remove the voice switch from its shipping container.

Step 2 Attach the two mounting brackets, included with the ShoreTel voice switch, using

the provided screws.

Step 3 Use standard screws to mount the switch in the rack.
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To mount a half-width ShoreTel voice switch in a rack with brackets follow the steps below.

Refer to the Quick Install Guide for the ShoreTel Dual Tray (included with half-width
switches) for details.

Step 1
Step 2
Step 3

Step 4

Remove the voice switch from its shipping container.
Mount a ShoreTel Dual Tray into the rack with the screws provided.

Install the half-width switch into the tray on either the left or right side of the tray.
Two half-width switches can be placed in the same tray.

Use standard screws to mount the switch in the tray.

Installing a Voice Switches

The DHCP/BOOTP server must be configured prior to turning on the ShoreTel voice

switch.

To install a ShoreTel voice switch:

Step 1

Step 2

Step 3

Step 4
Step 5
Step 6

Step 7

Connect the switch to the appropriate LAN segment (such as a LAN switch) with
the Category 5 RJ-45 interface cable.

For guaranteed voice quality, all ShoreTel voice switches can be connected to an
isolated LAN segment.

Plug an AC surge protector into a grounded AC power source (not provided).

Electrical surges, typically lightning transients, are very destructive to equipment
connected to AC power sources.

Plug the lE)ower cord into the power receptacle on the switch’s back panel, and into
an available socket on the AC surge protector. Most ShoreTel Voice Switch models
do not have a power switch and power on as soon as you connect the switch to
power.

The power LED flashes momentarily, and remains lit. If the LED is not lit, ensure
that the power cord is plugged into the switch and the power source. If the LED
continues flashing, there is an internal error. Unplug the switch to power it off,
then power it back on. Refer to the ShoreTel 12: System Administration Guide for a
description of the flash patterns and their meaning.

Once network communications are established, the network LEDs will indicate
that the switch is connected to a 10 Mbps or 100 Mbps Ethernet environment, and
that the switch is receiving and transmitting data.

If applicable, connect the music-on-hold source to the audio input port.
If applicable, connect your site's paging system to the audio output port.

Refer to the ShoreTel 12: System Administration Guide to configure the ShoreTel
voice switch according to your site’s requirements.

Connect your trunk and telephone lines using the appropriate connector for your

switch. Refer to the quick install guide for your ShoreTel switch for connector
pinout information.
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11.3.1 RJ-21X Cable Retainer Installation

A cable retainer for the RJ-21X port is included with some ShoreTel voice switches. The
retainer consists of a metal bracket with a velcro strap.

To install the retainer:

Step 1 Using a number 1 Philligs screwdriver, remove the two black Phillips head screws
on either side of the RJ-21X port.

Step 2 Place the retainer in the recessed area around the RJ-21X port.
Step 3 Reinstall the two screws.
Step 4 Plug in the RJ-21X cable.

Step 5 Pull the velcro strap tightly around the connector on the RJ-21X cable, and fasten
it.

11.4 ShoreWare Director Switch Configuration

To complete the installation, you need to configure the ShoreTel voice switches with
ShoreWare Director. For more information, see the chapter on configuring switches in the
ShoreTel 12: System Administration Guide.

11.5 Reference

11.5.1 Environmental Requirements

The ShoreTel voice switches require that the environmental specifications provided in
Table 11-1 be met.

Table 11-1 ShoreTel Voice Switch Environmental Specifications
Parameter Specification
Operating temperature 0°Cto50°C

Operating humidity (non-condensing) 0% to 90%

Storage temperature -30°Cto 70° C

Storage humidity (non-condensing) 20% to 95%

11.5.2 Packaging Requirements
Table 11-2 lists the packaging requirements for the following ShoreTel voice switches:

Full-width switches — (ST-120/24, ST-60/12, ST-40/8, ST-T1/E1)
® Half-width switches — (ST-90, ST-50, ST-220T1/E1/T1A)
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Table 11-2 ShoreTel Voice Switch Packaging Specifications
Parameter Specification
Vibration

Power: 0.4 Grms, 1h per axis

Spectral Density:

5-500Hz @ 0.000323303 g2/Hz

Operation

Power:

1.5G RMS

Spectral Density:

5-500Hz @ 0.00454645 g2/Hz

Packaged Transportation

Material:

275 C Brown

Dimensions (full-width switches):

21+1/8 x 19 x 5+3/4

Dimensions (half-width switches):

19+41/8 x 12+1/2 x 6+1/2

Mechanical Shock:

80 Gs non-operating

Packaged Bounce:

8-corner standard drop test

11.5.3 Regulatory Compliance

Table 11-3

ST-E1 Voice Switch Physical Specifications

Parameter

ShoreTel-24

Safety

UL 60950, 3rd Edition, CAN/CSA 22.2 No. 60950,
EN60950 (2000)

EMI

FCC Part 15, ICES-003, EN 55022, Class A/Class B

Radio and Telecommunications Terminating Device
Directive (R&TTE) 99/5/EC

Low Voltage Directive 73 /23 / EEC

EMC Directive 89 /336 / EEC With Amendment 93 / 68 /
EEC

GS Mark from TUV Rheinland (Notified Body)

EN 55024 : 1998 +A1:2001 +A2:2003

Table 11-4

ST 120/24, ST 90, ST 60/12, ST 50, ST 40/8, ST 30Voice Switch

Physical Specifications

Parameter

Physical Specification

Safety

UL 60950, 3rd Edition, CAN/CSA 22.2 No. 60950,
EN60950 (2000)

Telephony Registration

FCC Part 68, Canada CS-03

EMI

FCC Part 15, ICES-003, EN 55022, Class A
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Table 11-4 ST 120/24, ST 90, ST 60/12, ST 50, ST 40/8, ST 30Voice Switch
Physical Specifications (Continued)

Parameter Physical Specification

Radio and Telecommunications Terminating Device
Directive (R&TTE) 99/5/EC

Low Voltage Directive 73 /23 / EEC

EMC Directive 89 /336 / EEC With Amendment 93 / 68 /
EEC

GS Mark from TUV Rheinland (Notified Body)
EN 55024 : 1998 +A1:2001 +A2:2003

11.5.4 Physical Specifications

Table 11-5 ST T1, ST-220T1, ST 220T1A, ST T1k Voice Switch Physical

Specifications
Parameter Physical Specification
Safety UL 60950, 3rd Edition, CAN/CSA 22.2 No. 60950,

EN60950 (2000)
Telephony Registration |FCC Part 68, Canada CS-03
EMI FCC Part 15, ICES-003, EN 55022, Class A

Radio and Telecommunications Terminating Device
Directive (R&TTE) 99/5/EC

Low Voltage Directive 73 /23 / EEC

EMC Directive 89 /336 / EEC With Amendment 93 / 68/
EEC

11.5.5 General Specifications

Table 11-6 ST-120/24, ST-90, ST-60/12, ST-50, ST-40/8, ST-E1/T1, and ST-220T1/
E1/T1A Voice Switch Specifications

Parameter ShoreTel-24
Power Supply 100-240 VAC
50-60 Hz

2A max (full-width switches)
1A max (half-width switches)
Mounting Options 19 inch rack mount

Integrated OA&M
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CHAPTER12

Planning Applications and Services

This chapter reviews the key applications and services of the ShoreTel system to assist you
in planning your system configuration, and to determine the equipment you need for
completing deployment. The topics discussed include:

e “Account Code Collection Service” on page 171
® “Planning Fax Handling” on page 177

® “Private Numbers” on page 184

® “Automated Attendant” on page 185

e “Call Handling Delegation” on page 186

® “ShoreTel Communicator for Windows” on page 186
® “ShoreTel Communicator for Mac” on page 186
® “ShoreTel Communicator for Web” on page 186
® “Bridged Call Appearances” on page 187

¢ “Hunt Groups” on page 187

® “Pickup Groups” on page 190

® “Workgroups” on page 191

® “Enterprise Telephony Features” on page 194

® “ShoreTel Enterprise Contact Center Solution” on page 197

12.1 Account Code Collection Service

ShoreTel supports account codes for external calls when you enable the Account Code
Collection Service. When a user dials a number that is not included in the scope of his or
her call permissions, the call is routed to the Account Code Collection Service extension,
where the user is prompted to enter a valid account code. Account code collection is
enabled on a per-user group basis and can be set to be one of three states: disabled,
optional, or forced. The Account Code Collection Service is associated with a configurable
extension and has a dedicated user group that defines ultimate call permissions and trunk
group access.

A new user group is created during installation for use by the Account Code Collection
Service. This user group is named “Account Codes Service.” Since it is only intended for
use by the Account Code Collection Service, this group does not appear in drop-down lists
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for the assignment of User Groups to users and other objects such as workgroups. You can,
however, change all attributes of the Account Codes Service User Group except the fields
indicating whether Account Codes are disabled, optional, or required.

The Account Code Collection Service is distributed across all HQ and DVS servers and is
associated with a system extension that is hosted on the SoftSwitches running on each HQ
and DVS server. If the SoftSwitch is not reachable by the originating ShoreTel Voice Switch,
the call is handled according to the setting on the caller’s user group. Specifically, during
such a connectivity outage, calls placed by users who have optional account code collection
are automatically placed, and calls placed by users who have forced account code collection
are automatically rejected.

12.1.1 Account Codes

Account Code Collection Service supports up to 50,000 account codes of a maximum of 20
characters. You can include non-numeric characters (such as hyphens and slashes) in the
account codes; however, non-numeric characters are not used in account code collection or
in the account code reports. An account code can be the same as a prefix for another
account code. For example, the account codes 1234 and 12345 can coexist.

Table 12-1 gives example account codes and how the Account Code Collection Service
interprets the code.

Table 12-1 Account Code Interpretation Example

Sample Account Code |Recorded Code
Sales 200 200

1001-3 10013

1.234A 1234

3000 Exec 2 30002

Account codes can also have user-friendly names of up to 50 characters.

12.1.2 Call Permissions

The call permissions define what dialed numbers are directed to the Account Codes Service
for user groups configured with account codes. For calls that are redirected to the account
codes extension, the call is completed with the trunk access and call permissions of the
Account Codes Service.

This structure imposes two sets of permissions on outbound calls:

® The call permissions for the user group of the user who places the call are used to
determine if an account code must be collected or not.

® The call permissions for the Account Codes Service determine whether calls are
finally placed, or if the intercept tone is to be played.

12.1.3 Distributed Voice Mail

ShoreTel has Distributed Voice Mail to provide greater availability. Each ShoreTel
Distributed Voice Server (DVS) has an instance of the telephony platform, allowing full
functionality of voice mail and auto-attendant services at that location during WAN
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outages. The Distributed Voice Mail feature allows users with mailboxes on that server to
receive and pickup voice mail messages without having to depend on a WAN connection to
the headquarters server that hosts the configuration database. The message waiting
indicator (MWI) lights correctly update local users about voice mail with or without WAN
connectivity.

Additionally, incoming calls reach the auto-attendant, access the dial-by-name directory,
and reach their intended local party during a WAN outage. If a party cannot be reached
directly and his call handling setting would send unanswered calls to voice mail, the call is
handled by the local voice mail server. If the user’s voice mailbox resides on a different
voice mail server, the local ShoreTel server will accept, store and forward the message when
connectivity to the proper voice mail server is restarted. The caller hears a generic greeting
including the intended party's recorded name and the caller has the option to leave a
message. This message will be forwarded at a later time to the home voice mail server for
the addressee via SMTP.

Although each voice mail server is autonomous in delivering voice services, it must have
connectivity to the headquarters server in order to carry out configuration changes.
Specifically, users on an isolated remote server are not able to change call handling modes
or make other changes that require modification to the configuration database on the
headquarters server.

The ShoreTel Communicator applications may provide limited call control access and may
not display some contents on IP phones at a remote site during WAN outages. These both
require connectivity to the headquarters server for full service. For users who have their
ShoreTel Communicator application running at the time of a WAN outage, graphical access
to their voice mail box is provided, including the ability to compose and playback
messages, but ShoreTel Communicator may not display the corresponding call activity
associated with any actions.

You should provision a DVS at any site with more than 100 users to effectively manage your
WAN bandwidth between that site and the headquarters or main site. In addition, you must
add a distributed server with the voice mail application at any site where the required
number of mailboxes exceeds 1,000.

Users should be configured for the server that is located at their home or most frequent
site. If that site does not have a server, the nearest server or headquarters server should be
used.

When there are multiple voice mail servers, the system-wide voice mail extension
automatically maps to the extension of the local server. Voice mail media streams are
therefore recorded in the CDR reports by the voice mail extension that actually handles the
call.

The ShoreTel system provides each user with five call handling modes, and workgroups
with four call handling modes, allowing employees and workgroups to customize how calls
are routed. Employees typically use Standard call handling mode to route calls to voice mail
after three or four rings, and use Out of the Office call handling mode to route calls directly
to voice mail.

Users should consider:

® Forwarding calls to a cell phone

® Forwarding calls to an external answering service (for critical users or workgroups)

You must enable external call handling as part of the class of service for users who want to
use these options.
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The Message Notification feature of the ShoreTel system allows users to be notified when
they receive a message. Notifications can be sent upon receipt of all messages, or only upon
receipt of urgent messages. Notifications can be sent to:

® An E-mail address (with or without the voice mail attached as a .wav file)

® A pager (which allows message notification)

® An extension (which allows message playback)

® An external number, such as a cell phone (which allows message playback)

® Users who address and compose voice mail through the Telephone User Interface
(TUD), the Visual Voicemail application, or the Outlook Voicemail form can now
mark composed messages for a “return receipt.”

Escalation Notifications

Similarly, the ShoreTel system can send any of these notifications types to specific members
of an escalation profile, in support of an Escalation Notification feature.

The Escalation Notifications feature is a traditional voice mail feature that allows support
groups to offer round-the-clock service to their customers. For example, if a customer calls
into the ShoreTel system and leaves a message, the voice mail system sends out a page,
phone call, or email to a designated employee in the support department. If this first
employee ignores his beeping pager, the next designated employee within the escalation
profile list is contacted, and so on.

Employees in the escalation profile will continue to be contacted sequentially until
someone listens to the voice mail. (See the section on configuring users in the ShoreTel 12:
System Administration Guide for more information.)

Auto-deletion of Voice Mail Messages

The ShoreTel system also supports the ability to automatically delete user voicemail
messages that are older than a specified time limit. The system administrator can set a
maximum time limit for the storage of voice mail messages, and if this time limit is
exceeded, messages are automatically deleted. The tool can be used to encourage users to
better manage their voice mailboxes.

Mailbox Full Notifications

The ShoreTel system can be configured to notify users when their voice mailboxes are
almost full. This features warns users of the impending lack of storage space to give them
ample time to delete messages, as opposed to logging into their voice mailbox only to
discover that the mailbox is full. Once a user’s mailbox has passed a threshold, the system
sends a notice informing them that their mailbox is almost full and that there is only
enough room for 10 additional messages. Thusly, users are not caught off-guard by an
unexpected (and unwanted) “mailbox full” notification.

For more information, refer to the section on configuring users in the ShoreTel 12: System
Administration Guide.
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12.1.7 AMIS Protocol Support

The ShoreTel system can send and receive voice mail messages to and from legacy voice
mail systems using the AMIS protocol Version 1 - Specification; February 1992. To send
voice mail messages to remote AMIS sites, ShoreTel dials the access phone number for the
remote system. Likewise, to receive voice messages from a remote system, the remote
system must know the number to dial into the ShoreTel system. To reach the ShoreTel
system, the remote system must be configured to dial any number that reaches an auto-
attendant menu.

AMIS call support is enabled by default. Incoming AMIS voice mail is delivered in the same
manner as other voice mail; however, replies cannot be sent. To send outbound AMIS voice
mail, you must create AMIS systems in ShoreWare Director.

ShoreTel negotiates the setup, handshaking, and teardown of AMIS system calls. Each voice
mail requires a call over the AMIS delivery and call-back numbers.

To simplify AMIS systems, and increase usability:
® Use the same extension length across your enterprise.

® Use off system extensions to match remote users’ mail boxes with their extension
numbers.
® To identify the remote site location, assign each system a System ID.

For more information on AMIS systems, refer to the ShoreTel 12: System Administration
Guide.

12.1.8 SMDI Protocol Support

The ShoreTel system supports the SMDI protocol. Two modes of operation are supported:

® In the first mode of operation, the ShoreTel system acts as a PBX for a legacy voice
mail system. The ShoreTel system provides call information for forwarded or direct
calls to the legacy voice mail system, and receives incoming message waiting
indication from the legacy voice mail system.

® In the second mode of operation, the ShoreTel system acts as the voice mail system
for a number of users on a legacy PBX.

Both configurations require a serial link between a ShoreTel server and the legacy voice
mail system, as this is the medium required by the SMDI protocol.

If using the first mode mentioned above, a group of analog trunks must be used to connect
the ShoreTel system to the legacy voice mail system (the ShoreTel system is on the
extension side of the trunks). The ShoreTel voice mail application manages the group of
outgoing extensions. The ShoreTel server can provide digit translation if the legacy voice
mail and ShoreTel system have different extension lengths.

It is possible to have some ShoreTel users on the ShoreTel voice mail and some on the
legacy voice mail. However, these users will not be able to send messages to each other
unless AMIS is implemented between the two systems. Voice mailboxes for workgroups
and agents must be on the ShoreTel voice mail system.

ShoreTel Communicator operates the same way it does when a user has no mailbox:

® Voice mail viewer is not available
® Windows Control Panel does not contain Voice Mail tab

¢ Find Me and Notification features are not available
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® Dial Mailbox and Transfer to Mailbox are not available for this user from other user’s
clients

® To Voice Mail button on ShoreTel Communicator transfers the call to the system voice
mail extension.

For more information about using a serial link and SMDI protocol to integrate the ShoreTel
system with a legacy voice mail system, see "SMDI Protocol Support" on page 220.

Find Me Call Handling

Find Me and Auto Find Me call handling allow callers to find users at other locations when
they reach the user’s voice mail. When Find Me is enabled for the current Call Handling
Mode, inbound callers that reach a ShoreTel user's voice mail box can activate Find Me call
handling by pressing “1.” If the caller activates Find Me call handling, the system plays a
prompt indicating that it is now finding the called party: “Please hold while I try to find
your party.”

ShoreTel users can specify two Find Me destinations, which can be internal or external
numbers. These numbers can be enabled or disabled for each Call Handling Mode. If a call
is forwarded to the first number and is not answered within a configurable number of rings,
the call can either be forwarded to a second Find Me destination or can be returned to voice
mail.

The Caller ID that appears on Find Me calls is the voice mail Caller ID and not the ID of the
original caller. However, if the source of the original call is external to the system, then the
Caller ID will be displayed. Personal Assistant (pressing “0”) also works when Find Me
forwarding is enabled. The voice mail system dials the configured Find Me numbers in
sequence. When a Find Me call is answered, voice mail announces the call through a
sequence of prompts.

The party that answers a Find Me call hears prompts similar to the following:
® “I have a call for Sam Smith from 4085551212.”
® “To accept this call, press one.”
® “To send this call to voice mail, press two.”

® “To repeat the caller ID, press three.”
The party at the Find Me number has three options for directing the call:

® Pressing 1 connects the original caller with the intended party at the Find Me
destination.

® Pressing 2 directs the voice mail system to immediately start taking a message for the
intended party from the original caller.

® Pressing 3 repeats the Caller ID information available on the call, if any. This also
extends the timeout by 1 ring (6 seconds).

The voice mail system does not automatically notify callers of the Find Me call handling
option. ShoreTel users can elect to tell callers of the Find Me option in their recorded
greeting (i.e. they can tell callers to “press 1 to Find Me”). If the user does not tell callers
about the Find Me option in their greeting, the Find Me option can remain a hidden
capability available only to selected callers. Conversely, users can automate the Find Me
behavior so that when a call enters voice mail (and Auto Find Me is enabled), the call is
immediately sent to the Find Me destination numbers without requiring any action on the
part of the caller.
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12.1.10 Call Sender

Users can place a return call to the originator of a voice mail by pressing “5” from the
phone during message playback. Users can also call back the voice mail sender from
ShoreTel Communicator, Agent Monitor, or Microsoft Outlook, if the user is so
provisioned. To use this feature, the user must belong to a user group with trunk-to-trunk
transfer Class of Service enabled. For more information, see the ShoreTel 12: System
Administration Guide.

The user has the option of replying with either a voice message or a phone call if Caller ID
information is available on the call. If no Caller ID information is available for the call (for
example, on calls from an outside caller), the “reply with a call” option is not available for
that message.

When the user chooses to reply with a phone call, the call is transferred to the number of
the originating party. When the originating party is an external caller, the message recipient
must have the dialing permission to dial the Caller ID number. Once the message recipient
is transferred to the number of the message originator, there is no option to return to the
mailbox.

12.1.11 Time Stamps

The time stamp of the message is relative to the time on the server where the message is
taken. For example:

® When the user views messages in the Voice Mail Viewer or Outlook Form, the user
interface will adjust the time stamp based upon the time of the user’s computer.

® When the user dials into voice mail to retrieve their messages, the time stamp will be
based on the time of the server.

12.2 Planning Fax Handling

The ShoreTel system supports fax calls. There are several ways to configure your fax
service.

® A direct fax number for each site

® Direct fax numbers for each user (using either individual fax machines or a fax
server)

® Redirect faxes that are sent to the site’s main number to a fax machine extension at
the site

® Redirect faxes that are sent to a user’s extension to user’s local fax extension

Figure 12-1 shows how to plan your fax options.
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Planning Fax Service

Single Company Individual User
Fax Number Fax Service
Do voice calls go to an Do users have an individual
auto-attendant? fax or fax number?
YES NO YES NO
Set the site Assign a direct Assign a direct Set user’s extensions
to redirect number as the fax fax number to to redirect
fax calls from number and direct each user and direct fax calls to a fax

the main number to a fax extension it to a fax extension extension

to a fax extension

OR

Each user has an off
system extension for a
fax number directed at

a fax server

Figure 12-1  Planning Fax Service

How you configure your fax service with ShoreWare Director depends on which method of
fax call handling you have chosen. The following provides a basic outline of the steps
involved:

If you plan to use the main number for voice and fax calls, and the main number goes to an
auto-attendant:

Step 1 Configure the fax extension through the User edit page of ShoreWare Director.

Make sure that fax redirection is disabled for fax extension “users.”

Step 2 Enter a fax extension you created in Step 1 in the FAX Redirect Extension field
from the Site edit page.

If you plan to use the main number for voice and fax calls, and the main number goes to an
operator:

Step 1 Configure the fax extension through the User edit page of ShoreWare Director.
Step 2 Assign a direct number as the fax number.

Step 3 From the Trunk Group edit page (on the DNIS map page), set the destination to
the fax extension.

If your users have their own faxes or fax service:

Step 1 Configure the fax extensions through the User edit page of ShoreWare Director.

Step 2 Assign a range of direct fax numbers.
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Step 3 From the Trunk Group edit page (on the DNIS map page), set the destination for
each fax number to the appropriate fax extension.

If you plan for each user to have a single number for both voice and fax:
Step 1 Configure the fax extensions through the User edit page of ShoreWare Director.

Step 2 Enable fax redirection from the User edit page and enable fax redirect for the site
by entering a fax extension on the site edit page.

For more information on these settings, see the ShoreTel 12: System Administration Guide.

Using a Fax Server

A fax server improves services available to your users, helping them be more productive.
With a fax server, users can:

® Send faxes directly from the desktop eliminating the need to print faxes to send.
® Receive faxes directly on the desktop.

® Integrate fax communications with e-mail and voice mail applications.

® Have individual fax numbers

® Maintain soft copies of all faxes for easy printing and document management.

Using a fax server with the ShoreTel system allows you to:

® Share inbound and outbound trunks for fax services.

® Reduce toll charges by leveraging your VoIP network for outbound faxes.

For inbound fax support, users can be assigned a personal fax number from the DID range
of one of the trunk groups and this DID number can be the same as the user’s regular
telephone extension. When a call is received, if the fax redirect feature is enabled, the
system can differentiate between voice calls and fax calls and react appropriately.

Outbound faxes are queued by the server and then sent across the IP network to the best
available trunk.

Fax Server Requirements

e Sufficient ports on ShoreTel voice switches
e Sufficient ShoreTel User Licenses

e Sufficient DID trunks to support both fax and voice DID for all users

Network Requirements

The network requirements for faxing over IP are more stringent than for voice over IP. For
voice communications, a 1% packet loss has negligible impact on voice quality. However, a
1% packet loss for fax communications means a loss of approximately 3 lines per fax page.
ShoreTel recommends that packet loss not exceed 0.1% across the LAN and WAN when
using fax servers with the ShoreTel system.
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Fax communications are also impacted by voice compression. Since fax machine typically
require 19.2 Kbps, ShoreTel recommends that you use G.711 voice encoding for fax calls.
For more information on fax requirements, see the "Fax Machines and Modems" on page
113.

NOTE The fax redirect feature will not work with calls that come in on SIP trunks.

Fax Server Integration Details

Instead of requiring users to have two separate DID numbers (one for voice and one for
fax) a single DID line can handle voice calls and inbound/outbound faxing.

A user's extension (which can be 3, 4, or 5 digits) is sent to a fax server via in-band Dual
Tone Multi Frequency (DTMF) digits. The fax server uses this information to create a
mapping between the user's extension and his or her e-mail address.

Once configured, incoming fax calls are received at the user's phone extension. The fax
server listens for the fax tone, takes over the call (assuming the fax redirect radio button
has been selected in Director). When the fax transmission is complete, the loop current is
automatically turned off to terminate the fax call, and the and fax is forwarded to the
associated e-mail address. Figure 12-2 shows the flow for a fax call.

Ly

4. Fax server

. . answers
1. Fax Call 3. Call is redlrecteq to fax -
redirect extension N

b L —
f‘,/:/_-\\ \ g
~TPSTN R T — > |
(wj %
5. DTMF of
dialed number
2. User or voige mail invokes Fax
Mailbox

answers Far call

Figure 12-2  Fax server integration call flow

Enhanced FAX Server Integration

The ShoreTel system delivers digits to a Fax Server for DID calls routed directly to a FAX
server, thus allowing the call to go directly to the fax extension and provide DID/DNIS
digits, instead of to an extension number and then to the fax server.

Configuring Fax Server Integration

At a high level, the process of setting up the Fax Server Integration feature involves three
tasks:

® Connecting the hardware (i.e. connecting the fax server ports to the analog ports on
the switch)

® (Creating a user account to represent each analog port

® Enabling the Fax Server Integration feature for each user account
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To configure the Fax Server Integration feature:

Step 1 Configure a fax server per the manufacturer's instructions.

Step 2 Connect the fax server to one of the analog ports on a ShoreTel Voice Switch that
supports analog.

Next, you will create user accounts to represent each analog switch port that
connects to the fax server.

Step 3 Launch ShoreWare Director.
Step 4 Click on the Administration > Users > Individual Users.
Step 5 Click Add a New User. The Edit User window appears, as shown in Figure 12-3.

(Arrows in the illustration point to fields that must be configured. Refer to the
bulleted list below the illustration for details.)

Users ERrara e
w General p Persenal Options p Distribution Lists P Workgroups Refresh this nage
First Marme Faxi
Last Mame Marketing
Mumber: 114
License Type: Extension-Only v B —
Caller ID: fe.g. +1 (408) 331-3300)
[CIDID: (DID Range: +14083451000 - 4083457000)
PSTN Failover Hone v
User Group House ¥ | Goto this User Group etiff—
Site: Headquarters v
Language: English(US) £V
eelyon © 1P Phanes
'(D, Ports Fujiza -1 v etllf—
O SoitSwitch
Current Port
Jack #
Mailbox on Server: Escalation Profiles and Other Mailhox Options
Accept Broadcast Messages i
Include in System Dial By Name Directory  -ssiff—
[IMake Mumber Private
Fax Support: Fax Machine v eff—

Figure 12-3  Creating a user account for the fax server

Step 6 Enter information for each of the fields as shown below for each field:
® License Type: Extension-Only
® User Group: You must create a User Group appropriately configured for a fax
server. The User Group should have the Class of Service for Call Permissions
set to No Restrictions to transfer inbound and outbound faxes.

® Home Port: Select the Ports radio button and then use the drop-down menu to
select the switch where the fax server will be connected.

® Accept Broadcast Messages: Should appear grayed-out or be deselected
because the port will not be assigned a mailbox.
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® Include in System Dial By Name Directory: Check box may be selected if you
want callers to be able to locate the fax number using the Dial by Name feature.

® Fax Support: This Extension is Connected to a Fax Server radio button must
be selected.

Step 7 Click the Save button to store your changes.
Step 8 Click the Personal Options tab and enter “1” in the Current call stack size field.

Step 9 Click Save to store your changes.

Next, configure the call handling mode for each of the user account associated with a port
connected to the fax server.

Step 10 In Director, select the user account representing the fax server connection.
Step 11 Click the Personal Options tab.
Step 12 Click the Standard link under Edit Call Handling Modes.

Step 13 Under Call Forward Condition, select the No Answer/Busy radio button as shown

in Figure 12-4.

Standard Mode swe | meset | Help

Fax1 Marketing

* modified

[Edit this record ____________ [ETETEES
Call Forward Condition: © Abways @ No Answer/Busy © Never
Always Destination: & Extension: lm Search |

CExtenal: [ (g 9+ (408) 331-3300)
Busy Destination: & Extension: 21101 - FaxPori2 | Search |

CExternal [ (e.g 9+ (408) 331-3300)
Mo Answer Destination: & Extension: 21101 - FaxPori2 | Search |

" External: | {e.g. 9+1 (408) 331-3300)
Mo Answer Mumber of Rings: |3
¥ Enable Calling Message Motification
Personal Assistant: | Search |
Call Handling Mote: |

¥ Enable Find e

Figure 12-4  Configuring Call handling mode for Busy/No Answer failover

Step 14 In the Busy Destination and No Answer Destination radio buttons, select
Extension and specify the analog port where incoming fax calls will be directed if
the first fax port is busy.

For example, if you have set up three ports to receive fax calls, you might

configure the first port in this series to redirect to the second port, and the second
port would specify the third as a failover.

Step 15 Click Save to store your changes.

This configuration assumes multiple analog ports will be used to connect the
switch to the fax server. If only one fax server port will be used to connect to the
fax server, then the call forwarding must be set to Never. Similarly, if this port is
the last one in a chain of ports dedicated to the fax server, then the call forwarding
must be set to Never.
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If you are using multiple analog switch ports to connect to the fax server you must specify
the first redirect extension in that chain. (This is the site's fax redirect extension.)

Step 16 Under the Administration link, click Sites.

Step 17 Click on the site where the switch and fax server are located (i.e. either
Headquarters or Remote). The Edit Site page appears as shown in Figure 12-5.

Egtt:g,?_g Hew | Copy | Save | Delete | Reset |
R N = this page

Marne: W

Country: |United States of America x|

Language: Im

Parent: Top of Tree

7 Use Parent Az Proxy

Local Area Code: Im—

Additional Local Area Codes: Edit

Caller's Emergency Senvice ldentification (CESID). v a08)331-3300 (e, +1 (408) 331-3300)

Time Zone: I(GMT-I]s:I]I]} Pacific Time (US & Canada); Tijuana, Pacific Standard Time
MightBell Extension: |2156?—

Might Bell Switch: Ha-Fuji | > | Edit Might Bell Call Handling

FPaging Extension: |216?s—

Paging Switch: Im

Operator Extension: Im Search |

FAX Redirect Extension: IW Search |

Figure 12-5  Configuring Fax Redirect extension for primary fax server port

Step 18 Under FAX Redirect Extension (near the bottom of the Site window), enter the
extension associated with the first port in the chain of fax server ports. (This is the
first place incoming faxes will be sent.)Click Save to store your changes.

Next, you must configure settings for each user that will be using the new Fax Server
Integration feature.

Step 19 Click the Users link and then the Individual Users link.

Step 20 glick on the name of a user who will be using the enhanced Fax Server Integration
eature.

Step 21 The Edit User window appears as shown in Figure 12-6.
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¥ Include in System Dial By Name Directory
I Make Mumber Private

ow Use of Soft Phone

Fax Support:
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& Redirect Inbound Fax Calls to Site Fax Extension

" Thig Extension s Connected to a Fax Server
Figure 12-6  Enabling Fax Redirect For a User

Step 22 Select Redirect Inbound Fax Calls to Site Fax Extension for the Fax Support
radio button.

Step 23 Click the Save button to store your changes.

12.3 Private Numbers

Users can have private numbers that are not listed in the System Directory or in ShoreTel
Communicator Quick Dialer, and for which Caller ID information suppressed. Private
Numbers are enabled through a check box on the User edit page in ShoreWare Director.
When checked, the user's extension becomes a Private Number.

184 Shoréelel



Chapter 12: Planning Applications and Services Planning and Installation Guide

The following conditions apply to private numbers:

Private Numbers do not appear in the QuickDialer for dial-by-name operations or in
the ShoreWare Directory Viewer.

Calls placed from a Private Number to an internal party show the caller's name but
not his or her number to the dialed party.

Calls placed from a Private Number to an external party do not deliver a Direct-
Inward-Dial (DID) number as Caller ID when PRI trunks are used for the outbound
call. The site CESID number is used for the outbound Caller ID.

Calls from a Private Number to an off-system extension on PRI trunks with NI2
signaling deliver calling name information but not calling number information.

Routing slips and the ShoreTel Communicator History viewer show the Private
Number user's name but not his or her extension number.

The Private Number users are listed with name and number in the Extension Monitor
extension selection dialog box.

The Private Number user can be dialed directly via the telephone or the ShoreTel
Communicator if his or her extension is known.

Contacts imported from Outlook or Exchange are never private and are fully visible
in the ShoreTel Communicator Quick Dialer.

CDR database records show both number and name for Private Number users.
However, the Caller-ID Flags field indicates that only the name is valid.

CDR legacy log files show the number of Private Number user calls that are inbound
or outbound calls.

ShoreWare Director shows number information for Private Number users as with
other users, for example on the User list page.

12.4 Automated Attendant

The ShoreTel system comes bundled with an automated attendant feature that runs on the
HQ and DVS servers, allowing high availability. The system supports up to 1000 menus,
with every server having all menus and with four scheduled modes, providing a simple,
flexible solution.

Some useful applications for the auto-attendant menus are:

Answering the main number
Routing calls to workgroups (sales, support, human resources, and so on)
Providing automated directions

Providing a way for users to log in to voice mail (“#” recommended)

Although the automated attendant is a useful tool, you should take care to design a menu
structure that does not frustrate your callers. Here are some helpful hints to keep in mind:

ShoreTel 12.2

Do not cascade menus more than two or three deep.

Provide a “zero-out” option on every menu, routing the call to a live human being
(“0” is recommended).
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® Remember to provide an option to return to the previous menu (“*” is
recommended).

® Try to keep prompts short, quick, and efficient.

Users can record AA menu prompts from their own telephone, instead of having to go
through Director. This ability frees the system administrator from having to be involved
with the task of recording AA menus, allowing him or her to delegate the task to more
appropriate team members. For details on enabling this feature, please see the ShoreTel 12:
System Administration Guide.

Call Handling Delegation

Some users of the ShoreTel system, particularly senior management, often have an
administrative assistant who helps them manage items such as their email, calendar, and
voice communication. The ShoreTel system administrator can grant permission from
ShoreWare Director to individual users to change another’s current call handling mode
(CHM) settings. Users who have been delegated to change CHM settings can make changes
to the current CHM settings for other users using Operator ShoreTel Communicator. For
more information on configuring call handling delegation, see the ShoreTel 12: System
Administration Guide.

ShoreTel Communicator for Windows

The ShoreTel system provides a multilevel ShoreTel Communicator to address the various
needs of the enterprise user.

For information about ShoreTel Communicator, see the ShoreTel 12: System
Administration Guide.

ShoreTel Communicator for Mac

ShoreTel Communicator for Mac is a native Mac OS X application, which offers the features
available through Communicator for Web, plus additional Mac specific features.

ShoreTel Communicator for Web

Communicator for Web is a browser-based interface that allows users to control their
voicemail, control calls directed to their extension and change their call handling mode and
options. Mobile users can change their call handling options from any computer connected
to the intranet or Internet. Communicator for Web can be a public URL for remote access
or restricted to the LAN.

To open ShoreTel Communicator for Web from within a ShoreTel system:

Step 1 Open your browser and in the URL address text box type:
http://<servername>/login

where <servername> is the name of your ShoreTel server.

Step 2 Press Enter. The Communicator for Web login page appears in your browser.

Step 3 Log in with you client ID and password.
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12.9 Bridged Call Appearances

The Bridged Call Appearances (BCA) feature provides “bridged” information between
many separate IP phones, offering the benefit of faster call handling between users. The
feature is intended for key system environments, such as a small office with a moderate
number of trunks, IP phones and users.

Custom buttons are configured on each IP phone so that information about incoming calls
to a BCA extension is shared among the phones via blinking colored LEDs. Similarly, IP
phones can share information about outbound calls placed from a BCA extension by
blinking green or red on each phone (see the ShoreTel 12: System Administration Guide for
details).

Custom buttons can be programmed on IP phone such that each button represents a
position in the call stack.

Pressing the top-most BCA custom button for outbound calls does not necessarily access
trunk 1. There is no one-to-one correlation between the custom buttons programmed for
BCA extensions and a particular trunk. Trunks can be associated with BCA extensions in
any random manner desired by the system administrator.

12.9.1 Switch Support for Bridged Call Appearances

The ShoreTel voice switches support BCA functionality, with the following caveats:
® Up to 24 BCA extensions can be configured per switch.

® The sum of all the trunks that are assigned to a BCA, plus the call stack size of all
BCAs used for extension appearances on a switch cannot exceed 24. For example,
you may configure 8 BCAs, each targeted with 3 trunks on the same switch.

® A maximum of 32 phones can be configured to point to the same BCA extension.

® Up to 128 BCA extensions (on other switches) can be monitored.

For details on configuring the BCA feature, please refer to the ShoreTel 12: System
Administration Guide.

12.10 Hunt Groups

Hunt groups allow you to route calls to a list of extensions. Hunt groups can be accessed
through an extension, DID, and/or DNIS. Hunt groups are supported by ShoreTel Voice
Switches and remain available when connectivity to the ShoreTel servers are lost. The hunt
group can be used as the backup destination for a workgroup, so that some basic hunting
can be done even when the workgroup server is not reachable. To maximize reliability,
assign hunt groups to a switch close to the majority of the members and/or trunks
associated with the hunt group.

A maximum of 8 hunt groups can be assigned to a single switch. A total of 16 user numbers
can be assigned to hunt groups on a single switch (i.e., 8 hunt groups with 2 extensions
each, 2 hunt groups with 8 extensions, or 1 hunt group with 16 extensions).

Hunt groups have scheduled call handling modes similar to route points (for more
information about route points, refer to section about setting call control options in the
ShoreTel 12: System Administration Guide). There are call handling modes for on-hours
and off-hours/holiday (combined). For on-hours, destinations can be set for Always, Busy,
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and No Answer. For the other call handling modes, only a call forward always destination
is provided. When the hunt group is in a call handling mode other than on-hours, the hunt
group forwards calls to the Call Forward Always destination.

A hunt group can be a destination anywhere in the system where a workgroup is allowed as
a destination. This includes call forward destinations from users, workgroups, route points,
personal assistants, site operators, site fax redirect extensions, and Find Me destinations.

12.10.1 Hunt Group Busy State

The hunt group can be set as busy from both the switch maintenance page in Director and
with a star code from the Telephone User Interface. This feature allows hunt group
members to disable hunt group routing when they are temporarily unavailable or leave
work early. The busy state of the hunt group is maintained by the hunt group’s switch and
is not saved in the configuration database or to flash memory. When a switch boots or
reboots, the hunt group is in the “available” state.

Use the star code “*18” followed by the hunt group extension, to toggle the busy state of
the hunt group from a telephone. A class of service setting controls whether a user can
change the hunt group busy state.

When the hunt group is in the busy state during on-hours, calls are forwarded to the busy
destination.

12.10.2 Configurable Hunting

There are two types of hunting available with hunt groups: top down or simultaneous ring.
All hunt group members are hunted for each call received. For example, in top-down
hunting, if the switch is hunting members for an initial call when a second call is received,
the second call hunts through all the members again. In other words, each call is hunted
independently and in the case of top down, hunting starts at the top.

You can also configure:

® The number of rings per member (the same number of rings are used for each
member to whom the call is offered).

® Whether calls should go to a no answer destination after all members have been
hunted once or whether members are hunted again.

® Whether multi}lﬂe calls are offered to a member simultaneously when the hunt group
receives multiple calls. Calls are not offered to members with full call stacks.

® Whether members should be hunted when the member’s call handling is set to Call
Forward Always (DND).

12.10.3 Hunt Group Applications

Hunt groups provide solutions to a several call routing scenarios.

12.10.3.1Backup Routing for Workgroup

188

To use a hunt group as a backup when the workgroup server cannot be reached, create a
hunt group with workgroup members who will serve as backup members. To use the hunt
group when the workgroup server is not reachable because of a network outage, admission
control, or a server outage, set the workgroup’s backup number to the hunt group. When
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the hunt group is set to offer each member a single call at a time, then call offering is
similar to a workgroup. Hunt group members are hunted even though they are logged out
or in wrap-up with respect to the workgroup.

12.10.3.2Hunt Group as a Call Forward Destination

In a small office where individuals generally receive calls directly, users may want someone
in the office to answer calls when they are unable to answer. To handle this situation, create
a hunt group with everyone in the small office as a member. Individual users can set their
call forward destinations to this hunt group. The hunt group can be configured with
simultaneous ring, to hunt members only once, and to go to voice mail with Call Forward
Busy and Call Forward No Answer conditions.

When configured as described above, if a user's call was forwarded to the hunt group after
it wasn't answered, the hunt switch hunts everyone in the office. If the call was not
answered after the maximum number of rings, the call is forwarded to voice mail where the
caller can leave a message in the original target's mailbox.

12.10.3.3Distribution of Calls to Backup Operators

In this scenario, a primary operator who handles calls to a main company number requires
one or more secondary operators to receive the calls when the primary operator becomes
too busy.

To create a hunt group to back up the primary operator, create a hunt group with backup
operators. Enter the main operator and all the backups as members of the hunt group in
the order in which they are to serve as backups. Set the hunt group for multiple calls to be
hunted to a given member, and set the call stack size for each of the users to control the
number of calls he or she can receive.

When there are incoming calls to the hunt group, the primary operator is offered the calls
first. The operator may be offered multiple calls concurrently up to the limit of his or her
call stack. If a member's call stack is full, the member is skipped and that particular call is
not be offered again (unless the hunt group is set to hunt forever and no member picks up
the call before the member is reached again in the hunt list).

If a member of the operator group does not answer the hunt call, the call is offered to the
next member after the number of rings configured for call forwarding. Thus, even if the
primary operator has room on his or her call stack, the call is offered to the next member in
the list when the operator does not answer the call in time.

If you want calls to go directly to a backup when the primary operator is not available, then
set the hunt group not to hunt the members when their current call handling mode is set to
Call Forward Always (DND). Operators can use this configuration to pass calls to other
hunt group members by changing their call handling mode to Call Forward Always.

You may wish to have a hunt group that goes immediately to voice mail or another number
during non-working hours. The hunt group can be configured with an off-hours schedule.
Setup a schedule for on-hours during which the call handling mode for the hunt group is
configured to forward calls to another number only if the hunt group is busy or no one
answers. For off-hours, set the hunt group to call forward always to voice mail or another
number. The auto-attendant automatically changes the hunt group's current call handling
mode based upon the configured schedule.

12.10.3.4Common Line Monitoring

A hunt group can be used for line monitoring. For example, several operators may wish to
monitor the same line and all have an opportunity to answer calls at the same time. For this
case, set up a hunt group with simultaneous ring. When a call is received, the hunt switch
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rings all operators in the hunt group whose call stack is not full to the number of rings
configured. If the hunt group is set to hunt forever, when the number of rings is reached
the hunt switch hunts the same users again. However, the members who have room on
their call stack for additional calls may have changed, so each additional hunt may result in
different phones ringing.

Pickup Groups

Group Pickup is a traditional PBX and key system feature used in group environments. The
feature allows users in a pickup group to answer any ringing phone in that group, and the
feature works best in places where several people work together on a daily basis, such as
design firms. If a group member is away from her desk and across the room while her
phone rings, she can quickly answer the call from another person's IP phone by pressing
the relevant soft key or programmable button, or by using a simple star command from an
analog phone.

The following example may help illustrate how this feature is used.

Assume three hypothetical users (e.g. Mike, Joe, and Sarah) work together and have jobs
that require extensive collaboration. They also sit near one another. Their extensions
(x1001, x1002, x1003, respectively) would be added to an extension list, and then this list
would be associated with a pickup group.

The pickup group would have its own extension (e.g. x3755). Note that this extension is

invalid and cannot be dialed, and thus acts more like a code than an extension. This non-
dialable extension could be programmed into a ShoreTel Communicator toolbar button or
an IP phone programmable button on Mike's, Joe's, and Sarah's phones.

So, assume Joe's phone rings (x1002) while he is having a conversation with Sarah at her
desk. He would hear his phone ringing at his desk, yet he could press the pre-programmed
button on Sarah's IP phone in order to answer his own call.

Alternatively, if Sarah had an analog phone, Joe could press *13 + 3755 to answer the call.
Pickup groups can include the following types of extensions:

® User extensions
® Workgroup extensions

® Bridged Call Appearance (BCA) extensions
Details

® Pickup grouqs can be associated with a programmable toolbar button, or with a
programmable button on an IP phone, and can work with Extension Assignment.

® The user whose phone will be picked up must have class of service “Call Pickup
Allowed” to use this feature. However, other users need not be members of the pickup
group to pickup a call.

® This feature is not supported on the ShoreTel T1 and ShoreTel E1 voice switches.

® The call pickup feature will support:
— 24 members per group

— 16 groups per switch
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— The sum of all members assigned to all Pickup Groups on a switch cannot
exceed 80

— A single user can be a member of up to 5 Pickup Groups

® A single switch can host a combined total of up to 24 Hunt Groups, Bridged Call
Appearances, and Pickup Groups.

® Users can use this feature in several different ways:

— 1P Phone - If a programmable button has been configured for Pickup Groups,
the user can press the button, or key, and enter the extension for the Pickup
Group to answer the call.

— 1P Phone - If a soft key has been programmed, the user can press the “pickup”
soft key and enter the extension to answer the call.

— ShoreTel Communicator — If one of the pre-programmed buttons in ShoreTel
Communicator has been set up for Pickup Groups, a user can enter the
extension of the Pickup Group to answer the call. If the key has already been
programmed with the extension of the Pickup Group, then it is not necessary
to enter the extension.

— ShoreTel Communicator — Alternatively, the user can access the “pickup”
command from the Call Menu, followed by the extension.

— Analog Phone — The user can enter the *13 command, followed by the Pickup
Group extension to answer calls from an analog phone.

12.12 Workgroups

The ShoreTel system supports up to 256 workgroups, with up to 300 members per
workgroup, with a maximum of 300 agents total in the ShoreTel system. A workgroup
enables a group of users to appear as a single unit to calling parties. Calls can be routed in
top-down, longest-idle, round-robin, and simultaneous-ring fashion (the Simultaneous
Ring feature is limited to workgroups of a maximum of 16 members.) Workgroups are
typically used by support and sales groups to help automate call handling.

The ShoreTel system provides a ShoreTel Communicator - Workgroup Agent Access and
ShoreTel Communicator - Workgroup Supervisor Access with the proper software licenses.
In addition, you can run workgroup reports on the server to help you understand and
assess workgroup activity and performance.

ShoreTel analog phones do not display Caller ID for calls forwarded from a workgroup.

12.12.1 Agent Multiplicity

Users can be members of multiple workgroups. The workgroups can be configured for any
hunt pattern and can have queuing enabled.

A single agent status is applied to all workgroups of which the user is a member. With one
status, an agent is either logged-in, logged-out, or in wrap-up for all workgroups of which
he or she is a member. In order to manage their own logged in status, users must be
provisioned with ShoreTel Communicator - Workgroup Agent. Agents can manage their
logged-in state via ShoreTel Communicator, or through the TUI menu in their voice
mailbox or via their IP phone programmable button.
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When an agent is a member of more than one workgroup, that agent can receive calls from
any of the workgroups. When an agent is available to take calls from more than one
workgroup, and the workgroup would select that agent based on the current hunt pattern
for a call, the oldest call is offered to the agent.

Queue Monitor shows calls from all the queues of which the user is a member. If the user is
a member of only one queue, there is no change to the interface. However, if the user is a
member of multiple workgroups, the Queue Monitor shows statistics for each workgroup,
and for all workgroups. The user can specify a filter to show only a subset of the queues.
The filter only changes the information displayed and does not alter the hunting behavior;
the user will still be offered calls from all workgroups of which the user is a member.

For workgroup supervisors the Agent Monitor shows all agents from the workgroups of
which the supervisor is a member. The Agent Monitor also allows supervisors to filter
agents being monitored by selecting individual workgroups.

12.12.2 Call Monitor and Barge In
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Call Monitor creates a limited conference call where the monitoring party hears the other
parties, but the monitored parties do not hear the monitoring party. When a call is being
monitored, a warning tone may be played to the participants of the call. The warning tone
can be disabled using an option for an Auto-Attendant Menu. Call center administrators
typically disable the warning tone to silently evaluate agent performance. When the
warning tone is disabled, the menu prompt typically informs the caller that their
conversation may be monitored or recorded.

Barge In allows one party to join an existing call as a fully conferenced participant. When
Barge In is initiated, a brief intrusion tone is played to the other participants.

A recording warning tone may be played to the customer during silent monitor. The
warning tone is enabled from ShoreWare Director. No tone is played during a Barge In call.

WARNING ShoreTel, Inc. does not warrant or represent that your use of silent
monitoring or barge in features of the Software will be in compliance with
local, state, federal or international laws that you may be subject to. ShoreTel,
Inc. is not responsible for ensuring your compliance with all applicable laws.
Before configuring the call monitoring features, you may wish to consult with
legal counsel regarding your intended use.

To simplify discussion of this feature, we will refer to three parties: the supervisor, the
agent, and the customer. The supervisor initiates the silent monitor by selecting an agent.
The agent is on a call with the customer. The customer may be an internal or external
caller, but supervisors and agents must be on extensions.

In Silent Monitor, a supervisor hook flash is ignored. However, a hook flash by the other
parties works the same as in a two-party call. In particular, an agent flash puts the call on
hold and allows a consultative transfer or conference.

Because there is a limit of three parties in a conference call, if the agent or customer makes
a consultative transfer or conference, the supervisor is automatically dropped. Similarly, if
another party barges in a monitored extension, then the silent monitor is dropped.

If a conference call is already in progress, it cannot be monitored. If a silent monitor is
already in progress, no one else can monitor the call.

The supervisor can barge in on a call he or she is silent monitoring. It is not possible to
revert a barge in call to a monitored call. If desired, the supervisor can hang up and restart
monitoring.
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After a barge in, the agent remains the controlling party of the call. A subsequent agent
hook flash disconnects the supervisor, who is the last party added.

12.12.2.1Barge In and Silent Monitor Telephony COS Configuration

Each telephony class-of-service (COS) permissions has several additional check boxes and
radio buttons in ShoreWare Director to configure Intercom/Paging, Barge In, Call
Recording, and Silent Monitor.

Allow initiation for Intercom/Paging—If this check box is selected, users within this COS
may place an intercom call or page to other system users. If cleared, then no intercom/
paging can be initiated.

Accept Intercom/Paging—Radio button choices are:

® Accept None: If selected, users within this COS may not receive intercom calls or
pages.

® Accept All: If selected, users within this COS may receive intercom calls or pages
from anyone in the COS.

® Accept Only From: If selected, users within this COS may only receive intercom calls
or pages from the person specified in the associated field.

Allow initiation for barge in—If this check box is selected, users within this COS may
barge in on the calls of other system users. If cleared, then no barge in can be initiated.

Accept barge in—Radio button choices are:

® Accept None: If selected, users within this COS may not receive barge-in’s from
anyone.

® Accept All: If selected, users within this COS may receive barge-in’s from anyone else
with this COS permission.

® Accept Only From: If selected, users within this COS may only receive barge-in’s from
the person specified in the field accosted with this radio button.

Allow initiation for record others calls—If this check box is selected, users within this
COS may record the calls of other system users. If cleared, then no call recording of others
can be initiated.

Accept record others calls—Radio button choices are:

® Accept None: If selected, users within this COS may not have their calls recorded
from anyone.

® Accept All: If selected, users within this COS may have their calls recorded from
anyone else with this COS permission.

® Accept Only From: If selected, users within this COS may only have their calls
recorded by the person specified in the field associated with this radio button.

Allow initiation for silent monitor—If this check box is selected, users within this COS
may monitor other system users. If cleared, then no monitoring of others can be initiated.

Accept silent monitor—Radio button choices are:

® Accept None: If selected, users within this COS cannot be monitored by anyone.
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® Accept All: If selected, users within this COS can be monitored by anyone else with
this COS permission.

® Accept Only From: If selected, users within this COS can only be monitored by the
person specified in the field associated with this radio button.
There are no special permissions for ShoreTel Contact Center agents or supervisors. They
must have these same COS permissions with appropriate settings to enable contact center
silent monitoring and barge in.

12.13 Enterprise Telephony Features

12.13.1 Music on Hold

ShoreTel can provide music on hold on a per-site basis using the audio input port on
ShoreTel Voice Switches that support music on hold. Refer to “ShoreGear Switches” on
page 329 to determine the switches that support music on hold. You only need a single
music source per site.

Connecting the desired music source to the designated ShoreTel voice switch provides
music on hold. The source can be either recorded music or custom music, with prerecorded
announcements or other information for callers.

Each site with music on hold must have its own music source. To conserve bandwidth,
music is not sent across the WAN between sites, and MOH is selected by the ShoreTel Voice
Switch where the CO trunks are configured (i.e., the holding party). IP phone users will
not receive MOH when they are on an internal call. See the ShoreTel 12: System
Administration Guide for additional information.

Before installing the system, confirm that you have music sources for each site, including
the music and the required equipment for playback.

Details related to MOH over SIP Trunks:

MOH for SIP trunks is offered for environments where external users reach the ShoreTel
system through SIP trunks (such as BRI via a SIP gateway), and MOH will be offered
internally, in situations where the SIP protocol is used to reach the ShoreTel system through
SIP devices, such as a WiFi phone.

® If there is a MOH source at the same site as a SIP trunk, these trunks will be
connected to that source when placed on hold, and the device at the other end of the
trunk will connect directly to the MOH switch.

® The existing rules for MOH will also apply to MOH for SIP Trunks:
— MOH will not be sent across sites.
— The MOH source must be at the same site as the SIP trunk that utilizes it.

Limitations:

® MOH is not supported over the SIP tie trunk towards analog phones, analog trunks or
FRI 1trCllml'(s. Currently, MOH is sent over the tie trunk and is not generated by the
ocal device.

® MOH Works for the following SIP trunk devices:

— Hitachi Phone

— SIP BRI gateway

— PolyCom SIP phone

— SIP Service Provider Network (e.g., Masergy).
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® MOH is supported across SIP Tie Trunk to IP Phone in the following scenarios:

— From an IP phone to another IP phone

— From an analog phone to an IP phone (i.e. putting the call on hold from an
analog phone)

— From any trunk (PRI/analog) while placing an IP phone caller on hold

— From any phone type to a SIP trunk device such as a Hitachi phone over the
SIP tie trunk and onto the SIP trunk device

12.13.2 Overhead Paging

The ShoreTel system can provide single-zone overhead paging on a per site basis using the
audio output port associated with ShoreTel voice switches that provide an audio output
port.

For sites that require overhead paging, you must designate one of the ShoreTel voice
switches to provide paging. In addition, you must provision your selected paging
equipment for connection to the ShoreTel system.

12.13.3 Multi-site Paging Groups

As an alternative to a paging system, you can designate groups of system extensions that
can be paged by dialing a single system extension. In this way, audio is routed to a group of
phones and played on the phone speaker as opposed to playing the audio announcement
on an overhead paging system.

You can also add a paging extension (associated with a site’s overhead paging system) to a
paging group in order to simultaneously play audio on a group of phones and also an
overhead paging system. Refer to the ShoreTel 12: System Administration Guide for details.

Additionally, if more than one server is installed in the ShoreTel system, an administrator
can choose to record and deliver the group page to another site using that site’s DVS. This
will decrease WAN bandwidth consumption if there is a need to deliver a page to users at a
remote site.

Pages to on-hook IP phones will automatically be announced on the IP phone speaker.
Pages to IP phones or analog phones that are already on a call will be treated as a normal
call. Call handling modes do not apply to page calls.

A maximum of 100 extensions can be paged at one time. Group paging is not available to
external callers.

Refer to the ShoreTel 12: System Administration Guide for more information about
establishing and managing paging groups. Additional information can be found in Product
Bulletin ST0200 located on the ShoreCare Website.

12.13.4 Night Bell

The ShoreTel system can provide an overhead night bell on a per site basis using the audio
output port associated with ShoreTel Voice Switches that provide an audio output port.

12.13.5 Intercom

A user can initiate an intercom call through a programmable button on an IP phone that
has been programmed with the Intercom feature, via the ShoreTel Communicator, or via
the phone by entering “*15” + extension number. Users must be configured to use the
intercom feature through ShoreWare Director.
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All intercom calls defeat the user's call coverage (Call Handling Mode settings) and cannot
be forwarded.

An intercom call to an idle IP phone is auto-answered and connected through the called
party's speakerphone. Immediately after the call is auto-answered, the called party hears an
announcement tone and the calling party hears a beep tone. If the called phone was taken
off-hook automatically, the switch puts the phone back on-hook when the intercom call
terminates.

An intercom call to an analog phone or SoftPhone that is off-hook with no active call (for

example, in hands-free mode) is auto-answered through the audio device that is currently

active. If the called party is on-hook or is on an active call, the call is offered as an ordinary
call, except that call coverage is still defeated.

An intercept tone (fast-busy) is played if the calling user does not have the appropriate
permissions. If the called party does not accept intercom calls due to CoS permissions, the
call is offered as an ordinary call.

12.13.5.1Intercom Telephony COS Configuration

Each telephony class-of-service permissions has two additional check box settings in
ShoreWare Director to configure intercom permissions.

Allow initiation for Directed Intercom/Paging—If enabled, users with this COS may make
intercom calls to other users of the system. If disabled, then intercom calls cannot be made.

Accept Directed Intercom/Paging—If enabled, users with this COS may accept intercom
calls. If disabled, then intercom calls are received as normal calls.

12.13.6 Call Recording
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The ShoreTel system provides the capability for users to record calls. In order to use call
recording, the feature must be configured in ShoreWare Director by a system administrator.
Please refer to the ShoreTel 12: System Administration Guide for details on configuring this
feature.

Users can use ShoreTel Communicator -Personal Access to request that a call be recorded
to voice mail. Supervisors may use Agent Monitor to record an agent’s call. Ordinarily, both
ShoreTel Communicator and Agent Monitor will indicate when a call is being recorded,
(although this behavior can be overridden with the “Silent Recording” feature to prevent
agents from knowing that their calls are being recorded.)

With Silent Recording, if the call is recorded by the workgroup supervisor, the indicator
does not appear in Agent Monitor. (The person invoking the recording sees the indicator
— other parties do not.) In this way, calls can be silently recorded to allow operators and
supervisors to hide the fact that they are recording agents' calls. This hidden behavior may
be desirable when a supervisor is monitoring the telephone manners of a new employee.
When the recording is silent or hidden, ShoreTel Communicator offers no visual or audible
indication that the call is being recorded, and the periodic beeping sound (used to notify
call participants that their calls are being recorded) is suppressed.

ShoreTel Voice Switches can support as many simultaneous recordings as there are trunk
ports.

The following limitations apply to call recording:

® (all recording is only available via ShoreTel Communicator - Personal Access or a
programmable button on IP phones

® Only calls on trunks (not extensions-to-extensions) may be recorded
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® 2-way and 3-way calls may be recorded as long as one of the legs of the call is a trunk
® (alls to a ShoreTel Converged Conference Bridge cannot be recorded

® Recording stops when the call is parked, unparked, or transferred

ShoreTel, Inc. does not warrant or represent that your use of call monitoring or recording
features of the software will be in compliance with local, state, federal or international laws
that you may be subject to. ShoreTel, Inc. is not responsible for ensuring your compliance
with all applicable laws. Before configuring the call recording feature, you may wish to
consult with legal counsel regarding your intended use.

12.13.7 Make Me Conferencing

The ShoreTel system allows up to six callers to participate in a conference call without the
use of a ShoreTel Conferencing Service or ShoreTel Converged Conferencing Solution. To
use the Make Me conference feature you need a ShoreTel IP Phone and, for calls greater
than 3 parties, the proper Class of Service must be configured in ShoreWare Director. If you
do not have an IP phone, the feature can also be used from the soft button “join” on an
analog phone, in conjunction with ShoreTel Communicator. The conference ports must
also be reserved on the ShoreTel Voice Switch.

The Make Me conference feature does not require ShoreTel Conferencing Services or a
ShoreTel Converged Conference Bridge.

12.14 ShoreTel Enterprise Contact Center Solution

If you purchased the ShoreTel Enterprise Contact Center Solution, you must configure an
appropriate number of route points with adequate call stacks. Route points are a licensed
feature. Ensure that you have sufficient licenses to support your planned deployment.

For information on route points, see the ShoreTel 12: System Administration Guide. For
information on the ShoreTel Contact Center Solution, please review the ShoreTel Contact
Center Solution Installation Guide and the ShoreTel Contact Center Solution
Administration Guide.
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Desktop Requirements

This chapter describes the hardware and software requirements for installing the end-user
desktop client software. The topics discussed include:

“Recommendations” on page 199

“Hardware Requirements” on page 199
“Software Requirements” on page 201

“Network Requirements” on page 203

“Virus Protection Desktop Systems” on page 203

“VMware Virtual Environment for HQ and DVS Servers” on page 204

The installation procedures are covered in Chapter 10.

13.1 Recommendations

The following recommendations will assist you in planning and installing your desktop
computers for the ShoreTel Communicator applications.

Verify that each computer meets the minimum hardware and software requirements.
Install the Client for the Microsoft Networking component.

Close all applications before installing software.

Users must have local administrative privileges to install the ShoreTel software.

Microsoft Outlook must be configured in Corporate or Workgroup mode for
Microsoft Outlook Integration to function properly. Internet Only mode is not
supported.

Users should be informed of which ShoreTel Communicator application they will be
using.

During a fresh install or upgrade to the ShoreTel client, Visual Studio Tools for Office
(VSTO) pre-requisites need to be installed first. The VSTO pre-requisites will be
installed automatically during the ShoreTel client installation.

13.2 Hardware Requirements

The requirements for running ShoreTel Communicator on the computers of end-users
depend on the version of ShoreTel Communicator Client you want to install and the video
call resolution. Table 13-1 provides information about the processor requirements for
different configurations of ShoreTel Communicator. Table 13-2 provides information about
the minimum memory requirements for different configurations of ShoreTel
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Communicator. Table 13-3 provides information about the requirements for installing
different configurations of ShoreTel Communicator for end-users in a Microsoft Windows
terminal server (WTS) environment.

Table 13-1 Client Device Hardware Requirements

Windows XP and

ShoreTel Communicator Version | Vista Windows 7 Max Presence Load
Communicator with Personal Pentium 3, 800 MHz | Pentium 4 - 1.6 GHz | No Presence

Access supported
Communicator with Professional |Pentium 4, 3.0 GHz |Pentium 4, 3.0 GHz |1 Event/Second
Access w/HT or Dual Core | w/HT or Dual Core

1.6GHz 1.6GHz

Communicator with Agent, Pentium 4, 3.0 GHz |Pentium 4 - 3.0 GHz |1 Event/Second
Supervisor, Operator Access w/HT or Dual Core | with HT or Dual

(<40 extension presences) 1.6GHz Core 1.6 GHz

Communicator with Agent, Dual-Core 1.6 GHz |Dual Core 1.6 GHz |1 Event/Second

Supervisor, Operator Access
(<500 extension presences)

Communicator - All, VGA Video |Dual-Core 1.6 GHz |Dual-Core 1.6 GHz |1 Event/Second

Communicator - All, XGA Video |Core 2 Quad, 2.4 Core 2 Quad 2.4 1 Event/Second
GHz GHz

Table 13-2 Client Hardware - Hard Disk Drive and Memory Requirements

Hard Disk Space! |RAM? Available RAM?
ShoreTel Communicator Version : .

XP | Vista ;Vm XP | Vista ;’V‘“ XP  |Vista |Win 7
Communicator with Personal 1GB |1GB |1GB |1GB |[2GB |2GB 100MB | 100MB | 150MB

Access
Communicator with Professional 1GB 1GB 1GB 1GB 2GB 2GB 150MB | 150MB | 250MB
Access

Communicator with Agent, IGB |1GB |IGB |1GB |2GB |2GB |150MB |150MB |250MB
Supervisor, Operator Access (<40
extension presences)

Communicator with Agent, IGB |IGB |1GB |1GB |[2GB |2GB |150MB |150MB |250MB

Supervisor, Operator Access (<500
extension presences)

Communicator - All Versions, VGA |1GB |1GB |I1GB |IGB |2GB [2GB |150MB |150MB |250MB
Video

Communicator - All Versions, XGA |1GB 2GB 2GB 1GB 2GB 2GB 150MB | 150MB | 250MB
Video

IDisk space requirement is for installation on a system without NET Framework previously installed. Otherwise, Communicator
requires less than 100 MB hard disk space.

2ShoreTel Communicator memory requirements are during normal operation. When running other Microsoft Office applications
on the PC in addition to Communicator, additional memory recommendations are 512 MB (XP), 1 GB (Vista/Windows 7). If
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Microsoft Outlook contacts are imported, memory requirements will increase in relation to the number of contacts imported.

Table 13-3 WTS Server Minimum Hardware Requirements
WTS Version Max Max Presence/ RAM Memory Minimum Processor >
Number of 1 required per
Call Load . L
Users per client within the
WTS WTS
W2008, 32-bit, SP2, 50 2400 100 MB Single DualCore
Enterprise E5410 @ 2.33 GHZ /
16GB RAM
W2008, 64-bit SP2 100 5000 BHCC 200 MB Single QuadCore
(non R2) (Standard E5410 @ 2.33 GHZ /
and Enterprise) 32 GB RAM
W2008, 64-bit, R2 100 5000 BHCC 200 MB Single QuadCore
E5410 @ 2.33 GHZ/
32 GB RAM

IPresence events refers to the Presence status displayed in the Contacts viewer of ShoreTel Communicator.

2 Please consider that other applications and environments such as Microsoft Office, etc. could also run within the same server.
The CPU/RAM used must be dimensioned according to ALL applications running and not only ShoreTel. The above
specifications were validated only for the ShoreTel user count and call load depicted in the table

13.3 Software Requirements

This section discusses the software requirements for installing the ShoreTel Communicator

client software on computers end-users use.

13.3.1 Operating Systems

The ShoreTel 12 Communicator client software is supported on the following operating
systems:

ShoreTel 12.2

® Windows Operating Systems
Windows XP Professional, 32 bit, SP3
Windows Vista Business, 32-bit, SP2
Windows Vista Enterprise, 32-bit, SP2
Windows Vista Enterprise, 64-bit, SP2
Windows 7 Professional, 32-bit, SP1

Windows 7 Enterprise, 32-bit, SP1

Windows 7 Professional, 64-bit, SP1

Windows 7 Enterprise, 64-bit, SP1

Unicode support (Double Byte Character)

® Mac OS X 10.6.4
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® Windows Server (terminal license server)
— Windows 2008 Server, 32-bit, SP2 (Enterprise)
— Windows 2008 Server, 64-bit, SP2 (non R2)(Standard and Enterprise)
— Windows 2008 Server, 64-bit, R2

NOTE Video calling, Softphone and Microsoft Outlook integration are not supported
with Windows Server 2008.

® (itrix XenApp

— XenApp 5.0 on Windows Server 2008, 32-bit, SP2 (Isolation mode is not
supported)

— XenApp 6.0 on Windows Server 2008, R2 (Isolation mode is not supported)

NOTE Video calling, Softphone and Microsoft Outlook integration are not supported
with XenApp. Windows Presenter for ShoreTel Conferencing is not supported.
Java Presenter must be used instead.

For current information about support for specific XenApp versions and ShoreTel
Communicator features on the XenApp platform, refer to the XenApp product bulletin.

13.3.2 ShoreTel Communicator for Web Browser Requirements

ShoreTel Communicator for Web can be accessed and controlled via web browser. The
following browser versions are supported in ShoreTel 12:

® Safari 4.0 on Macintosh.

® Microsoft Internet Explorer 8.0.

® Firefox 3.6 on Windows and Mac OS.

® Adobe Flash 9 or higher should also be installed.

13.3.3 Microsoft Outlook Integration

This section discusses different ways ShoreTel 12 Communicator integrates with Microsoft
Outlook.

13.3.3.1 Integrating with E-mail

ShoreTel 12 Communicator supports email integration with the following products:
® Microsoft Outlook 2007, SP2.
® Microsoft Outlook 2010 (32 bit).

NOTE ShoreTel 12 does not support Microsoft Outlook 2003.
Additional Requirements for Microsoft Outlook Integration include:

® Microsoft Outlook must already be installed as the user's email before installing
Outlook integration features.

® Microsoft Outlook must be configured for workgroup mode (supporting multiple
mail service providers) and not for Internet-only mode before installing Microsoft
Outlook integration features.
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13.3.3.2

13.3.3.3

13.4

13.5

® Automatic Call Handling with the Microsoft Outlook Calendar requires an optional
component of Microsoft Office called Collaborative Data Objects.

® The Collaboration Data Object must be installed in order for Microsoft Outlook
calendar integration to work.

Integratin with Call Handling

ShoreTel 12 can integrate with Microsoft Outlook 2007 and Microsoft Outlook 2010 to
allow Offline Call Handling Modes (CHM). Once configured, a user’s CHM will
automatically change, based on the user’s Microsoft Outlook calendar even when Microsoft
Outlook is not currently opened.

Microsoft Outlook 2007 Plug-in with Offline Call Handling Modes requires the installation
of the following components on the client system:

® NET Framework 3.5
® Microsoft Outlook 2007 Primary Interop Assemblies
® Visual Studio Tools for Office Runtime 3.

Microsoft Outlook 2010 Plug-in with Offline Call Handling Modes requires the installation
of the following components on the client system:

® NET Framework 3.5
® Microsoft Outlook 2010 Primary Interop Assemblies

® Visual Studio Tools for Office Runtime 3

Microsoft Updates on the Server

ShoreTel weekly updates test systems with the latest Microsoft desktop patches. When
releasing a new build, ShoreTel publishes Build Notes that lists the Microsoft patches that
are certified against the build. ShoreTel also highlights software changes required by the
Microsoft patches.

The conservative approach is to turn off regular MS updates until you review the detailed
certification provided with each release.

Network Requirements

Personal computers running ShoreTel Communicator software must be networked to the
ShoreTel server. See “Network Requirements and Preparation” on page 117 for bandwidth
requirements.

Virus Protection Desktop Systems

ShoreTel allows the use of industry standard virus protection software on desktop systems
running the client application.
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13.6

VMware Virtual Environment for HQ and DVS
Servers

This section discusses the requirement for installing ShoreTel 12 in a VMware virtual
environment.

13.6.1 Headquarter and DVS Operating System for VMware
Installation
ShoreTel 12 supports the following operating systems for VMware installations:
® Windows Server 2008 32-bit, SP2 (Standard, Enterprise).
® Windows Server 2008 R2, 64-bit, (Standard, Enterprise).
13.6.2 VMware Virtual Environment for HQ and DVS Servers
ShoreTel 12 supports VMware vSphere 4 (ESX 4 / ESXi 4) with the following configurations
(HQ server only):
® High Availability
® VMotion
NOTE VMware is only supported for the ShoreTel system (HQ & DVS) and Computer
Supported Telephony Application (CSTA) server. ShoreTel Enterprise Contact
Center, other Technology Partner Program applications and ShoreTel Professional
Services applications are not supported on ShoreTel virtual environments.
13.6.3 VMware Hardware Requirements for Host Environment
Table 13-4 provides information about the minimum amount of hard disk space VM
servers require to support different types and sizes of ShoreTel servers.
Table 13-4 VMware Hardware and Sizing for Host Environment
. Disk
Call Load per Cores Processor RAM D.ISk Size
System . per Size
: Users |Server (w/o per VM | Host environment per
Size VM per
Reporter) HQ VM DVS
VM
Small 500 5,000 2 quad-core Inteel® 4GB |60GB |40 GB
Xeon X5550
processor, 2.66 GH or
similar
Medium |2,500 {25,000 4 quad-core Intel® 8 GB |150 GB |80 GB
Xeon X5550
processor, 2.66 GH or
similar
Very 20,000 |50,000 8 quad-core Intel® 8 GB |260 GB |130 GB
Large Xeon X5550
processor, 2.66 GH or
similar
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Site Requirements and Preparation

14.1

14.1.1

This chapter provides information about preparing your site for the ShoreTel system,
including concerns such as physical space, environment, and cabling. The topics discussed
include:

® “Recommendations” on page 205
® “Voice Switch Requirements” on page 206

® “Racks and Cabling” on page 212

Recommendations

The following recommendations will assist you in planning and preparing your site for the
ShoreTel system.

® Hire a cabling contractor to install your racks, patch panels, and cabling.

® Have an RJ-48C cable ready for each voice switch.

Switch Models

You can locate the model number of your switches on the rear panel as shown in Figure 14-
1. This document distinguishes between switches based on the model number and the
number of RU’ the switch occupies.

[© |

SShoreTel .

CAUTION
PA 25-04

SEl 020CAE
CAUTION: TO REDUCE THE RISI ELECTRIC SHOCK, DO ETH RESS 001094002CA6
NOT REM ABLE PARTS INSIDE
REFER SE PERSONNEL Made

-

Figure 14-1  ShoreTel 120 Model Number Label

Refer to “ShoreGear Switches” on page 329 for a information on all ShoreTel Voice
Switches, including capabilities, connectors, and LED behavior.
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14.2

14.2.1

Voice Switch Requirements

This section includes requirements for mounting the ShoreTel voice switches, along with
other switch-related requirements and specifications.

Physical Requirements

The ShoreTel voice switches are designed to be mounted in a standard 19-inch rack.
Table 14-1 shows the specifications for each voice switch. For more information refer to the
Quick Install Guide, included with each ShoreTel voice switch.

Table 14-1 ShoreTel Voice Switch Physical Specifications

ShoreTel 120
ShoreTel 60 ShoreTel T1
Parameter ShoreTel 40 ShoreTel E1
Dimensions 1.727 x17.16” x 14.28 “ |1.72” x 17.16” x 14.28 ©
(HxWxD) 43.68 x 435.86 x 362.71 |43.68 x 435.86 x 362.71
mm mm
Rack mount units 1 RU 1 RU
Mounting position Front, Center Front, Center
Weight 9 lbs 8 lbs
4.08 kg 3.62 kg
Maximum stacked per |3 switches 3 switches
shelf

Table 14-2 shows the latest hardware line, designed to increase port density.

Table 14-2 Half-Width ShoreTel Voice Switch Physical Specifications

Parameter Dimension

Dimensions (Hx W x D) | 1.69” x 8.39” x 14.28
43 x 213 x 378 mm

Rack mount units 1RU
Mounting position Front, Center
Weight 5.3 lbs

2.4 kg
Maximum stacked per |6 switches
shelf

14.2.2 Input Power

206

For backup purposes, ShoreTel recommends that all ShoreTel voice switches and the
ShoreTel server be connected to an uninterruptable power supply (UPS). This ensures that
telephone service will continue in the event of a power interruption.

Table 14-3 shows the power requirements for the full-width ShoreTel voice switches.
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Table 14-3 ShoreTel Voice Switch Power Input (Full-Width Switches)

ShoreTel 120 ShoreTel T1
Parameter ShoreTel 60 |ShoreTel 40 ShoreTel E1
Input voltage 100-240 VAC [100-240 VAC |100-240 VAC
50-60 Hz 50-60 Hz 50-60 Hz
Current consumption @110 VAC 2A max 1A max 1A max
(maximum)
Number of grounded 110 VAC 1 1 1
outlets per switch
Power consumption (typical) 90W typ 50W typ 50W typ

Table 14-4 shows the power requirements for the half-width ShoreTel voice switches.

Table 14-4 ShoreTel Voice Switch Power Input (Half-Width Switches)

ShoreTel 90 ShoreTel 220T1
ShoreTel ShoreTel
90BRI 220T1A
ShoreTel 50 ShoreTel 220E1
Parameter ShoreTel 30 ShoreTel T1k
Input voltage 100-240 VAC |100-240 VAC
50-60 Hz 50-60 Hz
Current consumption @110 VAC 1A max 1A max
(maximum)
Number of grounded 110 VAC outlets per 1 1
switch
Power consumption (typical) 40W 17W

14.2.3 Power and Heat Dissipation

The voice switches dissipate power and heat. ShoreTel recommends that you use the
information provided in Table 14-5 and Table 14-6 to help calculate the ventilation
requirements of the equipment room.

Table 14-5 ShoreTel Voice Switch Power and Heat Dissipation (Full-Width

Switches)
Parameter SG 12024 |SG 60/12 SG 40/8 SGT1 SG El
Power dissipation 90 W typ 90 W typ S50Wtyp [50Wiyp | 50 W typ
(typical)
Heat dissipation 215 BTU/ 140 BTU/ 85 BTU/ 61 BTU/ 65 BTU/
hour hour hour hour hour
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14.2.4

14.2.5
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Table 14-6 ShoreTel Voice Switch Power and Heat Dissipation (Half-Width

Switches)

SG 90

SG 90BRI

SG 50 SG 220T1
Parameter SG 30 SG 220T1A ShoreTel 220E1
Power dissipation 40 W typ 40 W typ 17 W typ
(typical)
Heat dissipation 137 BTU/hour |137 BTU/hour |58 BTU/hour

Environmental Requirements

The ShoreTel voice switches require that the environmental specifications provided in
Table 14-7 be met.

Table 14-7 ShoreTel Environmental Specifications
Parameter Specification
Operating temperature 0°to 50° C (32° to 122° F)

Operating humidity (non-condensing) 10% to 90%
Storage temperature -30° C to 70° C (-34.4° to 158° F)

Reliability and Availability

Each ShoreTel voice switch is an embedded product with no moving parts other than a
highly reliable fan. In addition, the power supply contained within the voice switch has a
very high individual mean time before failure (MTBF), as shown in Table 14-8.

Table 14-8 ShoreTel Voice Switch Dependability

Predicted |Demonstrate

MTBF d MTBF MTTR
Voice Switch (hours) (hours) (hours) Availability
ShoreTel 30 190,606 n/a 1 99.9994%
ShoreTel 30BRI 172,659 n/a 1 99.9994%
ShoreTel 40 132,300 515,581 1 99.9997%
ShoreTel 50 190,606 n/a 1 99.9994%
ShoreTel 50V 175,803 n/a 1 99.9994%
ShoreTel 60 91,000 519,359 1 99.9993%
ShoreTel 90 171,493 n/a 1 99.9994%
ShoreTel 90V 159,416 n/a 1 99.9994%
ShoreTel 90BRI 172,659 n/a 1 99.9994%
ShoreTel 90BRIV 162,931 n/a 1 99.9994%
ShoreTel 120 84,500 518,134 1 99.9997%

Shoréelel



Chapter 14: Site Requirements and Preparation Planning and Installation Guide

Table 14-8 ShoreTel Voice Switch Dependability (Continued)

Predicted Demonstrate

MTBF d MTBF MTTR
Voice Switch (hours) (hours) (hours) Availability
ShoreTel T1 158,229 312,709 1 99.9997%
ShoreTel T1K 189,373 n/a 1 99.9994%
ShoreTel E1 154,229 312,709 1 99.9997%
ShoreTel E1K 189,373 n/a 1 99.9994%
ShoreTel 220T1 189,373 n/a 1 99.9994%
ShoreTel 220T1A 163,516 n/a 1 99.9994%
ShoreTel 220F1 189,373 n/a 1 99.9994%
MTBF = Mean time before failure
MTTR - Mean time to repair
Availability = Yuptime/time = MTBF/ (MTBF+MTTR)

Since the ShoreTel system is plug-and-play, a switch can be replaced in minutes.

Distributed call control software means there is no system-wide single point of failure. If a
single ShoreTel voice switch fails, all the other voice switches continue to operate.

Table 14-9 shows the reliability information for the ShorePhone phones. Hourly numbers
shown are based on demonstrated reliability (as opposed to calculated).

Table 14-9 ShorePhone IP Phone Dependability

Phone MTBF hours (calculated) MTBF hours (demonstrated)
1P110 64,800 490,000
IP115 N/A TBD
1P210 62,100 240,000
1P212k 58,200 350,000
1P230 58,200 350,000
1P265 N/A TBD
1P530/560 56,300 360,000
1P560¢g 56,400 TBD
IP565g N/A TBD
BB24 72,600 TBD

14.2.6 Memory and Processing

Each ShoreTel voice switch has the same memory and processing (see Table 14-10).
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Table 14-10  ShoreTel Voice Switch Memory and Processing
Type Details
Flash Memory 16 MB
Random Access Memory 128 MB

Main Processor

PowerPC 8245

Digital Signal Processor

Texas Instruments 5409A

Connectors

Table 14-11 summarizes all of the connectors on the ShoreTel voice switches. Diagrams

showing where these connectors are located are provided later in this chapter.

Table 14-11  ShoreTel Voice Switch Connectors

SG 120/24

SG 60/12 SGT1/220T1
Port/Connector SG 40/8 SG E1/220E1 |SG 220T1A
Power 110 VAC 110 VAC 110 VAC
Ethernet 2 RJ-45 2 RJ-45 2 RJ-45
Analog telephone/trunk RJ-21X male — RJ-21X male

0-2,000 feet? — 0-2,000 feet?
Digital trunk — RJ-48C RJ-48C
T1 trunk monitor — RJ-48C RJ-48C
Audio input (Music on Hold) |3.5 mini-mono |3.5 mini- 3.5 mini-

monoP mono

Audio output (Paging, Night |3.5 mini-mono |3.5 mini- 3.5 mini-
Bell) monoP mono
Maintenance DB-9 female DB-9 female |DB-9 female

a. 2000 ft. length uses 26AWG wire
b Audio input/output on 220T1 and 220E1, but not T1/E1

14.2.7.1 Power Cabling

Each ShoreTel voice switch comes equipped with a standard 110 VAC modular power cord.
A localized modular power cord can be ordered from ShoreTel. ShoreTel recommends that
every ShoreTel voice switch, as well as the ShoreTel server, be connected to an
uninterruptable power supply (UPS).

14.2.7.2 Ethernet Cabling

Each ShoreTel voice switch has two RJ-45 connectors that provide an auto-sensing 10/
100M Ethernet interface. These are connected to the local area network using standard
Category 5 cabling.
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ShoreTel voice switches come with two network interfaces, LAN1 and LAN2, allowing for a
network fault tolerant deployment. You can connect to either or both connectors; there is
no primary/secondary relationship. When both are connected, only one will be active at
any time. If the currently active interface loses the link, the alternate interface becomes
active. Both interfaces will use the same MAC Ethernet address, and IP address.

There are two levels of fault tolerance. To protect against Ethernet switch failure, connect
LAN1 and LAN 2 to separate Ethernet switches. To protect against port or cable failure,
connect LAN1 and LAN2 to separate ports on the same Ethernet switch.

10 Base-T and 100 Base-T can typically support up to 100 meters.

14.2.7.3 IP Phone Cabling

Each ShorePhone IP phone has an RJ-45 connector that provides an auto-sensing
10/100M Ethernet interface. This is connected to the local area network using standard
Category 5 cabling.

10 Base-T and 100 Base-T can typically support up to 100 meters.

14.2.7.4 Analog Telephone and Trunk Cabling

ShoreTel voice switches that support analog protocols provide an RJ-21X male connector
for mass termination of the telephones and trunks. This should be connected using a
standard 25-pair cable. ShoreTel recommends using the RJ-21X and connecting to a patch
panel to provide simple moves, adds, and changes.

Telephones can be supported from 0 to 2,000 feet from the voice switch over standard
cabling. Use larger gauge wires for longer distances.

It is recommended that an analog telephone be provisioned in the equipment room for
troubleshooting purposes.

Pinout information for ShoreTel Voice Switches is provided in the quick install guide for
each voice switch.

14.2.7.5 Digital Trunk and Trunk Monitor Cabling

ShoreTel voice switches that support digital trunks have an RJ-48C connector as the telco
interface to the T1/E1 trunk from the telephone service provider.

These voice switches provide an internal Channel Service Unit (CSU).

ShoreTel voice switches that support T1 and E1 trunks have an additional RJ-48C
connector that is wired to the telco interface for the purpose of troubleshooting the T1 or
El interface with specialized test equipment. This connector is normally not used.

14.2.7.6 Audio Input (Music on Hold) Cabling

Various ShoreTel voice switches have a 3.5 mm mini-stereo input connector that provide

music or some other recording to callers when they are on hold. The input port supports
low-level line audio from a preamplifier or mini-CD player, at 47 kQ nominal impedance.
The audio input cable can be up to 10 feet long. Refer to the ShoreTel quick install guide

for your voice switch to determine whether your switch provides the 3.5 mm mini-stereo
input connector.

The audio input port on the ShoreTel voice switches is a mono connection. If you connect a
stereo input, the stereo signal is converted to a mono signal.

To minimize bandwidth, music on hold is not streamed across the wide area network, so
you will need one music source per site.

ShoreTel 12.2 211



Planning and Installation Guide Chapter 14: Site Requirements and Preparation

14.2.7.7

14.2.7.8

14.3
14.3.1

212

The music and music source are not included with the ShoreTel system.

WARNING In accordance with United States copyright laws, a license may be required
from the American Society of Composers, Authors, and Publishers, or a
similar organization, if radio or TV broadcasts are played for music on hold.
As an alternative, an ASCAP-approved CD or tape can be used. ShoreTel, Inc.
disclaims any liability out of failure to obtain such a license.

Audio Output (Paging and Night Bell) Cabling

Various ShoreTel voice switches have a 3.5 mm mini-stereo audio output connector for
overhead paging and night bell on a per site basis. The audio output port provides low-level
line audio with a sufficient input level for a typical amplifier. The paging port output is
about one volt peak to peak, similar to the line output of a CD player, and can drive inputs
that are 600 ohms or higher. Refer to the ShoreTel quick install guide for your voice switch
to determine whether your switch provides the 3.5 mm mini-stereo input connector.

The audio output is mono signal. If you use a stereo jack, the signal is available on one
channel, but the other channel will be silent.

This is a single-zone paging system. If more zones are required, see the application note on
ShoreTel’s online knowledge base.

Maintenance Cabling

ShoreTel voice switches support a maintenance port for connection terminal using a
standard DB-9 female connector. This maintenance port is typically used only when
assigning networking parameters if DHCP or BOOTP is not being used.

Racks and Cabling

General Cabling Overview

The diagram in Figure 14-2 highlights the key components with respect to cabling for your
voice network.

Shoréelel



Chapter 14: Site Requirements and Preparation Planning and Installation Guide

Telephone
Jacks Voire

RJ-48 al

il

Redundant = — D it
Ethernet % » Ethernet ?rlgll]t;! :H
Switches ul

E> TV TR 1 ] — Analog

ShoreGear Telco
Voice Switches

Dremark

—
M ToTelco
—

Telephone Switch
Cable Patch Patch Patch Telco Cables
Runs Fanels Cables Panels

T
[
Trunks
Patch
Cables

[EEBEE—

Analog Trunk
Patch
Panels

Figure 14-2  Cabling Overview

Starting from the lower left in this diagram, the telephone cabling is organized as follows:

A telephone jack (RJ-11) is provided for each telephone.

Telephone cabling (Category 3 or better) is terminated on the telephone jack and
runs back to the equipment room to a modular connector (RJ-21X) on a telephone
patch panel.

The telephone patch panel provides a flexible cable management solution for the
telephone cabling. The patch panel has RJ-21X connections for the telephone cabling
and RJ-11 connections on the front.

Patch cords are connected from the telephone patch panel (RJ-11) to the voice switch
patch panel (RJ-11).

The voice switch patch panel provides a flexible cable management solution for the
voice switches. The patch panel has RJ-21X connections running to the voice
switches and RJ-11 connections on the front.

Starting from the right in Figure 14-2, the trunk cabling is organized as follows:

ShoreTel 12.2

The digital (T1/E1) and analog trunks are terminated on a punch-down block.

The digital service is further terminated at a service provider demark with an RJ-48
connector.

An RJ-48 cable from the T1/E1 demark connects to the ShoreTel T1 or ShoreTel E1.

The analog service is cross-connected to a modular (RJ-21X) punch-down block.

A telco cable is connected to the modular (RJ-21X) punch-down jack and runs to a
modular connector (RJ-21X) on an analog trunk patch panel.

Like the telephone cabling, patch cords are connected from the analog trunk patch
panel (RJ-11) to the voice switch patch panel (RJ-11).
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As an alternative, patch panels can be replaced with punch-down blocks. This may be more

cost-effective but is less flexible.

14.3.2 Rack Overview

Figure 14-3 shows a typical rack installation.
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Figure 14-3  Rack Installation
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A 19-inch data rack, shelf, and modular patch panels can be purchased from most major

electrical suppliers.
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Legacy Integration

ShoreTel provides a migration solution from a legacy TDM-based voice network into the
voice-over-IP ShoreTel system. You can handle line growth and enable a migration of users
from the legacy system to the ShoreTel IP PBX by deploying the ShoreTel system at one
location in a multi-location enterprise, or side-by-side with a legacy PBX at a single
location.

Integrating the ShoreTel system with your legacy PBX's allows users on the different
systems to communicate with each other effectively for both phone calls and using voice
mail.

With an integrated voice network, you can:

¢ Simplify communications for your users with an enterprise-wide coordinated dialing
plan using extension dialing.

® Exchange voice mail messages between users on different sites using different voice
mail systems. Standard commands such as compose, forward, and replay extend the
value of your different voice mail systems.

® Consolidate trunks with different traffic types to leverage different service provider
rates.

® Reduce service costs by redirecting inter-site calls across your IP network.

This chapter discribes how to migrate your legacy system to the ShoreTel system. The
topics include:

® “Introduction” on page 216

® “Coordinated Dialing” on page 216

® “Trunk Requirements” on page 217

® “Coordinated Dialing Plan” on page 217

® “PSTN Services” on page 218

® “Multi-Site Integration” on page 218

® “Single Site Integration” on page 218

® “Consolidated Long Distance” on page 219
® “Voice Mail Integration” on page 219

® “System Requirements” on page 236

® “Connection Cable” on page 236
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® “Administration and Configuration” on page 237

® “Trunk Configuration” on page 238

Introduction

A digital trunk “tie” line integrates the ShoreTel system with a legacy PBX. The connection
is between the legacy system’s PRI interface and the PRI interface of a ShoreTel Voice Switch
located anywhere in your IP network.

There are four different types of activities that occur on the interface.

® (alls from ShoreTel users or applications to an extension located on the other system
are routed across the tie trunk. When a call is placed, the trunk is accessed and the
ShoreTel system sends the configured number of digits to the PBX identifying the
called extension.

® (Calls from users on the legacy system or from trunks, or other applications on the
legacy PBX, are routed across this interface. When the leﬁacy user places their call,
the legacy system accesses the trunk and then sends the digits as DNIS.

® Qutbound calls from users or applications on the ShoreTel system can be routed
across the trunk to the legacy PBX. When a call is placed, the trunk access code or
trunk configuration of the connection to the legacy PBX indicates the outbound call
is to be placed to the PBX.

® (alls between the ShoreTel and legacy system's voice mail applications are carried
across the trunk connecting the two systems. The voice mail systems make calls to
configured destinations on the other system to send voice mail messages to users on
the other system.

A tie trunk is not required to enable voice mail or AMIS integration. The two voice mail
systems can communicate by dialing each other via the PSTN. In general, when a tie trunk
is in place, AMIS calls should be routed via the trunk to reduce PSTN costs.

The connection between the two systems can be provided by either T1 trunks, PRI or SIP
interface. ShoreTel recommends that you use PRI or SIP to enable calling number
information exchanges between the two systems.

Coordinated Dialing

Coordinated dialing allows users to dial between the systems using extension-to-extension
dialing as well as enabling consolidation of inbound and outbound services. To effectively
plan the integration, consider the following items:

® Expected call traffic between the two systems to provide sufficient trunking
® Current numbers of extensions and extension lengths at both systems
® Service plans to determine which PSTN services are provided at each voice system

® The type of legacy PBX equipment integrated with the ShoreTel system
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15.3 Trunk Requirements

The number of digital trunks required between the ShoreTel system and the legacy PBX
depends on the expected traffic between the two systems. To determine the number of
trunks, you need to estimate the number of calls per hour that are placed between the two
systems. When estimating the call volume between the two systems, consider the
following:

® The volume of direct calls between users on the two systems
® Traffic related to Automated Call Distributor (ADC) calls

® Outbound call volume (i.e. when outbound trunking to the PSTN is provided by one
of the systems for all users, such as a PSTN trunk connected to the legacy PBX that
provides long distance services for users on both the legacy and ShoreTel system)

® Inbound call volume (i.e. when inbound services are provided by one system to all
users)

Additionally, you can rely on the estimated calls-per-hour number to determine the number
of trunks to configure between the two systems.

For more information on trunk requirements, see "Trunk Planning and Ordering" on page
73.

15.4 Coordinated Dialing Plan

With legacy integration, users on both systems can dial one another using abbreviated or
extension dialing. This includes dialing from applications on the systems, such as the
ShoreTel voice mail application, and would also include forwarding a call to an assistant at
an extension on the legacy PBX. To determine the coordinated dialing plan configuration,
you must identify the current numbering of users on both systems. For example:

® When the systems are located together, extensions can normally be assigned from a
single numgering plan, or from a single DID number range provided by the local
carrier. In this case, the extensions on the two systems are assigned such that there is
no overlap using the desired extension length.

® When systems are at different locations, each system’s numbering plan is often based
on the DID range supplied by the local telephone company. In this case, overlap of the
extension ranges can occur at the currently used extension length.

For example, consider the following situation.

® One location is assigned DID range 408-555-2000 through 2999
® The second location is assigned range 650-333-2500 through 2799

® The systems currently use four-digit dialing matching the trailing 4 digits of the DID
numbers.

In this case, there are users on both systems currently assigned extension 2500. To provide
a coordinated dialing plan across the systems, the extensions must be adjusted to make
them unique system-wide. In the integration, four-digit extensions that overlap are made
unique by increasing the extension length across the system. When the extension length is
increased, the first digit becomes the “system” number and the remaining digits are the
“extension.” In the above example, the extension length would be increased to five-digit
dialing, and at the first location would be extensions 52000 through 52999, while users at
the second location would be assigned extensions 32500 through 32799.
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The extensions on all systems that are integrated together should be configured to be the
same length.

Be sure to document the planned integrated dialing plan prior to configuring the systems to
streamline the configuration process. Information to take note of is provided in the
following template:

Table 15-1 Dial Plan template
System One System Two
Location
DID Range

Local Extensions
(Prefix + Number)

Remote Extensions
(Prefix + Number)

PSTN Services

The number of trunks, your integration plan, and the overall system design includes the
provisioning of services across the network. PSTN services can be provided at both systems
in the integration or consolidated together on one system.

Multi-Site Integration

When the systems are located at different sites, both systems should have local trunking for
both inbound and outbound calls. Local inbound numbers make it easy for nearby
customers to reach you, while local outbound trunks allow you to save on telephone
charges by using local services at the site.

In this configuration, the trunk lines connecting the systems are used for the inter-site
calling between extensions or applications on the two systems. The interfaces on the two
systems are configured to dial out to the remote or off-system extensions, and to accept
incoming calls using DNIS.

The ShoreTel voice switch that connects to the legacy PBX should be located at the site
with the legacy PBX. This leverages the IP network to extend the calls to the other sites
with the ShoreTel system.

Single Site Integration

When the systems are located at the same site, it is not required that both systems be
connected to the PSTN. The systems can be configured to best match your requirements.

In a single site configuration, the PSTN connections for inbound calls can be connected to
each system. In this environment, the trunks connecting the two systems are configured to
dial out the remote or off-system extensions and to accept incoming calls using DNIS.

Alternatively, inbound services can be consolidated on either the ShoreTel system or the
legacy PBX. In this environment, calls to users on the other systems are forwarded to the
remote or off-system extensions through the trunk lines connecting the systems.
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When all inbound trunks are consolidated on the ShoreTel system, the trunks are
configured to support off-system extensions within the range of extensions on the other
PBX.

When all inbound trunks are configured on the legacy PBX, the trunks on the ShoreTel
system are configured to support inbound services with call routing to the extensions on
the ShoreTel system.

When DID numbers are already in place on one of the PBX’s which will be connected,
ShoreTel recommends that the inbound DID service not be moved or split between the
systems but configured to remain on the system where they are currently configured and
have calls to users on the other system forward across the connecting trunks.

In the single site configuration, ShoreTel recommends that services for outbound calls be
connected to the legacy PBX. In this configuration the trunk interfaces on the s system are
configured to support outbound local and long distance dialing while the interface on the
PBX is configured to route the received outbound calls.

15.8 Consolidated Long Distance

Long distance calls can be consolidated into a single PSTN interface across both the
ShoreTel system and the integrated legacy PBX. In this configuration, you gain the benefits
of reduced long distance rates by consolidating all your enterprise's long distance calls into
a single carrier. When it is required, the outbound long distance trunks are connected to
the legacy PBX and the ShoreTel system is configured to route long distance calls outbound
across the digital trunk connecting the systems.

15.9 Voice Mail Integration

The primary issue with voice mail integration is they are often proprietary and the
interfaces defined to connect the same and disparate systems are very old, complex and
difficult to implement. In fact, many voice systems from the same vendor are not
connected. The interface with which most customers are familiar is AMIS. This is an analog
interface that has been around for a long time, but is a real challenge to implement and can
be very expensive from legacy voice mail providers. It is not uncommon to pay $10,000 per
site for this capability. Another widely-used interface, Simplified Message Desk Interface
(SMDI), was developed in the days when the PBX and voice mail systems were separate
systems. It operates on a serial link between a PBX and voice mail system and allows them
to work together. ShoreTel supports both AMIS and SMDI protocols for voice mail
integration.

15.9.1 AMIS Protocol Support

The ShoreTel system sends and receives voice mail messages to and from legacy voice mail
systems using AMIS protocol Version 1 - Specification February 1992. To send voice mail
messages to remote AMIS sites, ShoreTel dials the access phone number for the remote
system. Likewise, to receive voice messages from a remote system, the remote system must
know the number to dial into the ShoreTel system. To reach the ShoreTel system, the
remote system must be configured to dial any number that reaches an auto-attendant
menu.

AMIS call support is enabled by default. Incoming AMIS voice mail is delivered in the same
manner as other voice mail; however, users cannot send replies. To send outbound AMIS
voice mail, you must define AMIS System profiles in ShoreWare Director.
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ShoreTel negotiates the setup, handshaking, and teardown of AMIS system calls. Each voice
mail requires a call over the trunk group defined for the AMIS delivery and call-back
numbers.

To simplify AMIS systems and increase usability:

® Use the same extension length across your enterprise.

® Use off-system extensions to match remote users’ mail boxes with their extension
numbers.

® Assign each system a System ID to identify the remote site location
For more information on AMIS systems, see the ShoreTel 12: System Administration Guide.

SMDI Protocol Support

The ShoreTel product supports the SMDI protocol, enabling seamless integration of
ShoreTel equipment with legacy phone systems and enabling a smooth migration toward
an all-IP telephony solution.

A little history

The SMDI protocol evolved at a time when voice mail services and PBX services were
provided by separate physical devices. Over the years, manufacturers have managed to offer
both PBX and voice mail services within a single device, and the need for SMDI has
diminished. However, the protocol can still be useful in situations where newer equipment
will be integrated into a network of older devices.

How it works

SMDI enables the separate devices that provide PBX and voice mail services to share
information over an out-of-band serial cable connection. The PBX shares information with
the voice mail system about incoming calls. The following information is passed to the
voice mail system:

® Who the call is from
® Where the call is going (i.e. user extension)

® The reason the call is going to voice mail instead of being answered

In response, the voice mail system returns a notification to the PBX that a message was left
on the voice mail server. The PBX system then uses this information to alert the user by
turning on the “message waiting” light on his or her phone.

Configurations of integrated equipment

With SMDI support, there are essentially two possible ways the ShoreTel and legacy
equipment can be configured:

External Voice Mail Configuration — The legacy system provides voice mail services while
the ShoreTel system acts as the PBX.

ShoreTel Voice Mail Configuration — The ShoreTel system provides voice mail services
while the legacy system acts as the PBX.
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15.9.2.4 Additional details

A group of analog trunks from the ShoreTel system is used to access the legacy voice mail
system (the ShoreTel system is on the extension side of the trunks). The ShoreTel voice
mail application manages the group of outgoing extensions. The ShoreTel server can
provide digit translations if the legacy voice mail and ShoreTel system have different
extension lengths.

Figure 15-1 shows the ShoreTel system providing PBX services and the legacy equipment
providing voice mail services.

" Trunk side
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Extension { Analog tunks > ELD,,
side o
Legacy voice mail system
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Server
151
5
=
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SMDI Link
]

Figure 15-1  External Voice Mail with ShoreTel as PBX

Figure 15-2 shows the legacy system providing PBX services and the ShoreTel equipment
providing voice mail services.
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Figure 15-2  ShoreTel Voice Mail with legacy PBX

15.9.2.5 Details

® Figure 15-2 shows a ShoreTel Voice Switch connected to a legacy PBX through several
analog trunks. These phone lines carry voice information from the PBX to the voice
mail server. Signaling information is carried out-of-band on the separate serial line
(near the bottom of the illustration).

® A ShoreTel voice mail server is connected through a serial cable to a PBX link device.
(The PBX link device provides the basic SMDI services that were not included in
some of the older legacy PBX devices. This device must be purchased separately and
configured per the manufacturer's instructions.)

® The ShoreTel server and PBX link exchange information. The PBX link sends call data
to the ShoreTel voice mail server, and the call data contains information related to the
source and destination of the phone call, and provides information about why the call
is going to voice mail (e.g. user did not answer, line was busy, etc.).

® The ShoreTel server, in return, sends MWI (Message Waiting Indicator) information

that is used by the 1egacI\; PBX to turn on the message-waiting mechanism on a user's
phone to let her know she has received a message.

15.9.2.6 Information Transferred via SMDI

The COM port is used to send call information between the ShoreTel system and the legacy
voice mail system. The SMDI protocol transmits the following call information from the
ShoreTel system to the legacy system:

® Message desk number: 1-999
® Logical Terminal number (terminal identifier): 1-9999

e (all type (All, Busy, Direct, No Answer, Unknown)
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® (Called party

® (alling party

The SMDI MWI protocol transmits the following information from the legacy voice mail
system to the ShoreTel system:

® Message waiting indication control
® [Extension

® On/Off indication

15.9.3 Configuring Legacy Voice Mail Integration Using SMDI

As mentioned before, there are two modes of operation with respect to integrating a
ShoreTel system and a legacy system:

® External Voice Mail Confiﬁuration - In this configuration, the legacy system provides
voice mail services while the ShoreTel system acts as PBX for users.

® ShoreTel Voice Mail Configuration - In this configuration, the ShoreTel system
provides voice mail services while the legacy system acts as a PBX for users.

The former of these two operational modes (External voice mail) is discussed below, while
the procedure for the latter configuration (ShoreTel voice mail) follows in "Configuring
ShoreTel Voice Mail Integration Using SMDI" section on page 229.

To integrate a legacy voice mail system with ShoreTel, you need to perform the following
basic tasks:

® Configure the server’s COM port for SMDI connections to the legacy system.
® Configure interface options from ShoreWare Director.

® Create a user group for users with access to the integration extensions.

15.9.3.1 COM Port Setup

To establish the SMDI link between the ShoreTel server and the legacy voice mail system,
connect one end of a DB-9 serial cable to the COM port on the ShoreTel server and the
other end of the cable to a COM port on the legacy voice mail server.

The COM port settings on the ShoreTel server must match the settings of the COM port on
the legacy voice mail server. Obtain the legacy voice mail COM port settings from the
legacy voice mail server’s administration guide or from your system integration manager.
You need the following information:

® Baud rate
® Data bits
® Parity

® Stop bits

® Flow control
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To configure COM port communication:

Step 1 From the Start menu on the Windows server connected to the legacy voice mail
server, select Settings, and then Control Panel.

Step 2 In the Control Panel, open the Computer Management folder.
Step 3 Open the Device Manager.
Step 4 From the right pane in the window, expand the item Ports (COM & LTP).

Step 5 Right-click the COM port used to connect the ShoreTel server and legacy voice
mail system, and select Properties from the menu.

Ask your server administrator if you need help in determining the correct COM
port.

Step 6 In the Properties window, enter the settings for the legacy voice mail server COM
port.

Step 7 Click OK to save the settings.
Step 8 In ShoreWare Director, open the Server edit page.

Step 9 Enter the COM port the server will use for SMDI communications in the COM
Port (1-10) text box.

Step 10 Click Save.

The ShoreTel system will not read the COM port settings until you have saved the
changes to the Server edit page or until the voice mail service is restarted.

Analog Trunk Port Setup

The ShoreTel system sends calls to the legacy voice mail server over analog trunks
connecting the two systems. The extensions are on the ShoreTel side, and the legacy voice
mail system is the trunk side. The ShoreTel system sends calls made to these extensions to
the legacy voice mail system when voice mail is needed. Before the call is sent, the SMDI
protocol sends information about the call to the legacy voice mail system via the SMDI
serial link. This allows the legacy voice mail system to handle the call correctly.

To configure the extensions, you need to do the following:

® (Create a list of the extensions and include the Logical Terminal Number for each
extension.

® Configure the extensions with a new dial number (DN) type and marked as private
users with no mail box.

® Assign a physical port to each extension in Director. Configure the extensions to
forward to the Backup Auto Attendant on “no answer” or “busy.”

Configuring the ShoreTel Server

Follow these steps to set up communication between ShoreWare Director and the legacy
voice mail server.

To set up ShoreWare Director to communicate with the legacy voice mail server:

Step 1 From ShoreWare Director, click Servers in the navigation frame.

Step 2 Select the server connected to the legacy voice mail system.
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Step 3 In the Edit Server page under Simplified Message Desk Interface, change the
settings as follows:

Step a Make sure that the ShoreTel as PBX box is selected.

Step b In the COM Port field, enter the port on the server that will be used for
SMDI communication.

Step ¢ In the Message Desk Number field, enter the Message Desk number (range
is 1-999, with a default of 1). This number identifies a specific voice mail
system and must be set to the value the voice mail system expects. In
configurations where a number of SMDI links are daisy chained together,
this value is used to allow each system to known what data belongs to it.
Sinlce most systems use only one SMDI link, this parameter is normally set
to 1.

Step d In the Number of Digits field, enter the extension length. (range 2-32
digits). This value is used to determine how many digits the ShoreTel
system sends in SMDI extension fields. This value needs to be set to the
value the voice mail system expects. The most common values are either 7
or 10. If the system extension length is less than the number of SMDI digits
then the extension number will be padded. For example, if the ShoreTel
system needs to send extension 456 and the number of SMDI digits is set
to 7, extension 0000456 is sent. If no paddinF is desired, the number of
digits should be set to 2. In the above example with the number of SMDI
digits set to 2 only 456 will be sent.

Step e In the Translation Table field, select a translation table. Translation tables
are created in ShoreWare Director. If you are using a translation table, make
sure the Use for Call Data and Use for MWI Data check boxes are selected.
For more information on building translation tables, see the ShoreTel 12:
System Administration Guide.

Step f Click Save.

15.9.3.4 Digit Translation

If ShoreTel system extensions and legacy voice mail system extensions differ in length, you
need to create digit translation tables that map the ShoreTel extensions to legacy system
extensions. The digit translation tables must be added as a group of named tables from the
Voice Mail section of ShoreWare Director. For more information see the ShoreTel 12:
System Administration Guide.

Table 15-2 shows a digit translation table mapping shorter ShoreTel extensions to longer
legacy system extensions. For example, ShoreTel extensions in the range of 5xx will be in
the 65xx range on the PBX, and the original digit “5” will be replaced by “65.”

Table 15-2 Digit Translation Mapping
Extension Mapping Digit Translation Table
ShoreTel |Legacy Original Digits | Replacement
Digits
5xx 65xx 5 65
3xx 73xx 3 73
2xXx 83xx 2 83
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Table 15-3 shows a digit translation table mapping longer ShoreTel extensions to shorter
legacy system extensions. For example, ShoreTel extensions in the range of 75xx will be in
sent. to extensions in the 3xx range on the legacy voice mail system, and the original digit

“75” will be replaced by “3.”

Table 15-3 Digit Translation Mapping
Extension Mapping Digit Translation Table
ShoreTel |Legacy Original Digits | Replacement
Digits
65 5xx 65 5
60xx 6xx 66 6
75xx 3xx 75 3

Figure 15-3 illustrates how digit translation functions between the ShoreTel server and

legacy voice system.

3 digit extensions

4 digit mailboxes

Mailboxes
8302
7301
G503

Trunk side
Extension “—Analog trunks ——————————— HHH‘ i
sicle -
gL 1
HE
s
2 {141/ 11
202 L
ﬂ%
aéﬂf Legacy voice mail system
I
B
503 @
[ -
=| Insert digits
| 4 digits sent Shoreline to legacy system
= mailbox mapping
ShoreTel Shoreline  Legacy
Server 2 83 ux
Jux T3ux
3K 65
SMDI Link
Drigit translation table
Criginal Replace ment
Strip digits 2 a3
Server wil 3 73
canvertto 3 digits 5 BS
Figure 15-3  Mixed Extension Length SMDI Integration
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To create a digit translation table, follow the procedure below:

Step 1 Launch ShoreWare Director and enter the user ID and password.
Step 2 Click Administration > System Parameters.
Step 3 Click Digit Translation Tables.
Step 4 Click the New button.
Step 5 Enter a name in the Name field and click Save to store your digit translation table.
Step 6 Click the New button again to display the Digit Translation window (Figure 15-4).
/2 Digit Translation Info - Microsoft Inter splok =13l x]

Original Digits: |

Replacement Digits: f2]

Save Clogse |  Prewous Hext

@ 1993-2004 ShoreTel, Inc. All rights resenred.

Figure 15-4  Leave Original Digits blank to add a digit to all legacy extensions

Next, you must select the digit translation mapping that you just created at the server.

Step 7

Step 8

Step 9

Click on the Application Servers link and click on the name of the ShoreTel server
that will be handling the digit translation.

In the Simplified Messa%e Desk Interface section of the Application Servers
window, select ShoreTel Voice Mail from the Mode drop-down menu. The
Translation Table drop-down menu appears.

Click on the arrow-button and select the name of the digit translation table that
you just created.

Step 10 Select the Use for Call Data check box and Use for MWI Data check box by placing

Step 11

ShoreTel 12.2

a check mark in each one (as shown below). Doing so allows for the digit
translation to occur when:

® Data about a call is transferred between the legacy and ShoreTel systems.

® Message Waiting Indicator information is transferred between the two systems
to notify the legacy PBX that a message was left on the ShoreTel voice mail.

By default, the “Use Flash to Route Calls” check box is enabled. Leave this as is.
Note that this check box only appears when “ShoreTel Voice Mail” is selected in
the Mode drop-down menu in the Simplified Message Desk Interface section of the
window. If selected, calls sent to the ShoreTel Auto Attendant from the SMDI
trunk group are automatically transferred to the dialed extension using flash. If
not selected, calls will be routed using other lines.
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The extension length must be the same on each of the systems for the “Transfer
Using Flash” feature to work as no translation is applied.

Application Servers

Edit Server

R R - rc<h this page

Marne:
Host P Address:

Site:
SoftSwitch Mame:

Voice Mail and Auto Attendent:

Yoice Mail Extension:
“oice Mail Login Extension:
Auto Attendant Extension:

Assigned User Group:

Hew. | Copy | Save | Delete | Reset | Mﬂ
* modified
[remote
IW Ping this Server
Headguarters
[remote

123

124

125

I Anonymous Telephones LI

Default Auto-Attendant Menu:

| Default ~ l

Simplified Message Desk Interface:

aode: m
Trunk Group: Im
COM Port (1 - 10): P
hessage Desk Mumber (1 - 999): P
Murnber of Digits (2 - 32): fo—
Translation Table: lm

¥ Use far Call Data
¥ Use for byl Data
¥ Use Flash to Route Calls

Figure 15-5  Enabling digit translation for MWI and call data, and flash routing

Step 12 Click the Save button to store your changes.

15.9.3.5 Setting Up the User Group in ShoreWare Director
Follow these steps to set up a user group for those users who will have their voice mail re-
directed to the legacy voice mail system.
To set up the user group:
Step 1 Open ShoreWare Director.
Step 2 From the navigation frame, click Users and then User Groups.
Step 3 Select an existing user group or create a new user group.
Step 4 Change the Simplified Message Desk Interface Mode option to ShoreTel as PBX by
selecting this setting from the drop-down menu.
Step 5 Click Save.
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15.9.4 Configuring ShoreTel Voice Mail Integration Using SMDI

As mentioned before, there are two modes of operation with respect to integrating a
ShoreTel system and a legacy system:

® External Voice Mail Configuration - In this configuration, the legacy system provides
voice mail services while the ShoreTel system acts as PBX for users.

® ShoreTel Voice Mail Configuration - In this configuration, the ShoreTel system
provides voice mail services while the legacy system acts as a PBX for users.

The former of these two operational modes (External voice mail) is discussed in
"Configuring Legacy Voice Mail Integration Using SMDI" section on page 223. The
procedure for the latter configuration (ShoreTel voice mail) follows.

Configuring the “ShoreTel Voice Mail Configuration” consists of the following major tasks:
® (Creating a Trunk Group
® Creating Trunks
® Configuring the ShoreTel Server for SMDI
® Creating a User Group
¢ Adding an Individual User
® Configuring the Serial Connection
® Configuring Digit Translation Tables

® PBX link

15.9.4.1 Creating a Trunk Group

One of the first tasks involved in configuring SMDI is to create a trunk group. The trunk
group is used to manage the individual trunk lines between the ShoreTel Voice Switch and
the legacy PBX. Instructions for creating the trunk group are provided below. For
additional details on setting up trunk groups, refer to the ShoreTel 12: System
Administration Guide.

To create a trunk group for SMDI trunks, follow the procedure below:
Step 1 Launch ShoreWare Director and enter the user ID and password.

Step 2 Click on the Administration link to expand the list (if it has not already been
expanded).

Step 3 Click on the Trunks link to expand the list.
Step 4 Click on the Trunk Groups link to display the Trunk Groups window.

Step 5 Select the trunk group site, and select Analog Loop Start for the type. Then click
the Go link.

Step 6 Enter a name for the trunk group in the Name field, as shown below.
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Trunk Groups Hel
Jit f lod :..-’;'fé'éf}?‘.”-';@i:";-' Trunk Hew | Copy | Save Delete Reset Hela

* modified
TR N < this page
MName: W
Site: Headguarters
Language: m
Inbound:
Destination : v search I
" Quthound:
Network Call Routing:
Access Code: |—
Local Area Code: 1
Additional Local Area Codes: Edit
Mearby Area Codes: Edit

Figure 15-6  Creating a trunk group

Step 7 Enter a voice mail extension in the Inbound Destination field to direct inbound
calls to the ShoreTel Auto Attendant system.

Step 8 Click the Save button to store your changes.

15.9.4.2 Creating Trunks

After creating the trunk group, the next step is to create one or more trunk lines
representing each data connection between the ShoreTel Voice Switch and the legacy PBX.
The lines between the PBX and ShoreTel voice mail must be trunk lines with ShoreTel being
the trunk side and the PBX being the extension side, (i.e. calls leaving the PBX for the voice
mail system will leave on extensions). The PBX-to-voice mail connection might also be a
T1 trunk that uses a channel bank to provide extensions to the legacy PBX.

To create a trunk line, follow the procedure below:

Step 1 With ShoreWare Director still open, click on the Trunks link to expand the list.

Step 2 Click on the Individual Trunks link.

Step 3 Select the trunk line site (i.e. Headquarters or Remote) from the drop-down menu,
and use the drop-down menu to find and select the name of the trunk group you

just created.

Step 4 l()Zl%ck the Go link to display the Edit Trunk window, similar to the one shown
elow.
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TI;ur!kS . Hew Copy Save Delete Reset Mﬂ
Edit Irunk
* modified
[Edit this record _______________[EEENGErEes
Site: Headguarters
Trunk Group: SMDI Trunk Group
Murmber: |1
Switch Port: IEnd Top Sg24-2 vI
Jack # |

Figure 15-7  Creating a trunk line

Step 5 In the Number field, enter the Logical Terminal Number. This value can range
from 1 to 9999. For many systems the extension number of the port is used.

The Logical Terminal Number identifies the port the PBX will use to send the call
to the ShoreTel voice mail system. It is very important that the LTN match what the
PBX will send. You must check with your PBX vendor to determine what will be
sent.

Step 6 Click the Save button to store your changes.

15.9.4.3 Configuring the ShoreTel Server for SMDI

After creating the trunk lines, you will configure the ShoreTel voice mail server.
Configuration involves setting up the various SMDI parameters.

To configure the ShoreTel voice mail server for SMDI operations, follow the procedure
below:

Step 1 With ShoreWare Director still open, click on the Application Servers link.

Step 2 Click on the name of the server (Headquarters or Remote) that will be acting as
the voice mail server for the legacy PBX.

Step 3 In the Simplified Message Desk Interface section of the ApFlication Servers

window, click on the drop-down menu and select ShoreTel Voice Mail. A new set
of fields and menus related to SMDI appear.
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Figure 15-8  Configuring ShoreTel voice mail server

Step 4

Step 5

Step 6

Step 7

In the Trunk Group drop-down menu, select the name of the SMDI trunk group
that you created earlier. This tells the server the name of the trunk group from
which it should expect to receive voice mail calls.

In the COM Port field, enter the numerical value (from 1-10) that corresponds to
the serial port of the ShoreTel server where you will be connecting the serial port.
(This serial port will be used to route out-ozband SMDI signaling information
between the PBX link device and the ShoreTel server.)

The Message Desk Number, which has a range of 1-999, is optional and can be set
to the default value of 1. Check with the vendor for this value.

The Message Desk Number is used to indicate a specific system in situations
where a number of SMDI links have been daisy-chained together. This value
allows each system to known which data belongs to it. In most case this
parameter is set to 1, since only one system will be using the SMDI link.

The Number of Digits field, which has a range of 2-32, is optional.

This value determines how many digits the ShoreTel system will send in SMDI
extension fields. This value needs to be set to the value the voice mail system
expects. The most common values are either 7 or 10. If the system extension
length is less than the number of SMDI digits, then the extension number will
be padded. For example, if the ShoreTel system needs to send extension 456
and the number of SMDI digits is set to 7, extension 0000456 will be sent. If no
padding is desired the number of digits should be set to 2. In the above
example with the number of SMDI digits set to 2 only 456 will be sent.
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15.9.4.4

Step 8 The translation table is optional and can be left as is for now. We will be returning
to the related topic of digit translation tables later.

Step 9 Click the Save button to store your changes.

Creating a User Group

After setting up the ShoreTel voice mail server for SMDI, the next step is to add users to the
system. You will create a user group, and in this user group you will specify that all
members will use ShoreTel Voice Mail. Once this is done, then you will modify user profiles
at the individual level. For now, we will talk about creating the user group.

To create a user group for users on the legacy PBX system, follow the procedure below:

Step 1 With ShoreWare Director still open, click on the Users link to expand the list.
Step a Click on the User Groups link.

Step b Click on the Add New link to display the User Groups window.

User Groups

e 2 Hew | Copy | Save | Delete | Reset | Help
Edit User Group
* modified
[Edit thisrecord _______ EETENUEEIeS
Marne: IExternaI PBX Users
COS - Telephony: Fully Featured *| Goto this Class of Serice
COS - Call Permissions: Internal Onby > | Goto this Class of Service
COS - Yoice Mail: Large Mail Box | Go to this Class of Service

Sirmplified Message Desk Interface Mode: |None vi

Account Code Collection:

[# Shaw Call Manager users a list of accoun
¥ Send Caller ID as Caller's Emergency Service ldentification (CESID).
¥ Send DID as Caller's Emergency Service |dentification (CESID).

Outgoing Trunk Groups (Access Code): " Analog Loop Start (9) =
™ Digital Loop Start {9)

[ Digital Wink Start (9)

™ New Trunk Group (9)

[ OSEPRI{9)

[ PRI{D)

[ Remote PRI (9)

Figure 15-9  Creating a user group for legacy users

Step 2 Enter a Name for the user group in the Name field.

Step 3 In the Simplified Message Desk Interface Mode drop-down window, select

ShoreTel Voice Mail from the list.

Step 4 Click the Save button to store your changes.
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15.9.4.5 Adding an Individual User

After creating the user group, you can create user profiles for the legacy PBX users. To do
so, follow the procedure below:

Step 1 With ShoreWare Director still open, click on the Users link to expand the list.
Step 2 Click on the Individual Users link.

Step 3 In the Add new user at site field, select the server where you configured the
ShoreTel voice mail for the PBX link device.

Step 4 Click the Go link to display the Edit User window, shown below.

Help
wus?rs Hew | Copy | Save | Delete | Reset |
Edit User
* modified
w General p Personal Options P Distribution Lists Refresh this page

First Marne: Daffe
Last Mame: |Dukke
Murnber: I1822
License Type: |Mailhox-0nly vI
Caller 1D: I (e.g. +1 (408) 331-3300)
¥ DID: |+1408331 > [3921 {DID Range: +14083313921 - 3940)
PSTH Failover: |None 'I
User Group: External PBX Users || Gaoto this User Group

Anonymous Telephones -

Executives
Site: [External PBX Users

House Telephones
Language: IP Telephones

Managers
Harne Port: Staff

Woice Mail Hotification L j'

© Ports [EndTop sg2a-3 7]

& SoftSwitch ISgﬂSwi‘(ch vI
Current Port: ISoﬂSwi't!:h Go Home I
Jack # |

Figure 15-10 Creating a user record for a legacy user

Step 5 Enter a name for the user in the First Name and Last Name fields.

Step 6 In the License Type drop-down menu, click on the arrow-button and select
Mailbox-Only. The user is located on the legacy system and thus, he or she does
not require a ShoreTel extension.

Step 7 In the User Group drop-down menu, click on the arrow-button and find and select
the name of the user group you just created.

Step 8 Click the Save button to store your changes.

15.9.4.6 Configuring the Serial Connection

The ShoreTel voice mail system will only support one serial link per application server. To
support another legacy PBX, you will need another ShoreTel distributed application server.
A serial cable (i.e. null modem) should be used to connect the legacy PBX to one of the
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15.9.4.7

15.9.4.8

COM ports of the ShoreTel server. Note that the ShoreTel system will extract the serial port
settings, such as baud rate and parity bit values, from the Windows COM port settings.
These settings can be verified by following the procedure below:

Step 1 Right-click My Computer.

Step 2 Select Manage.

Step 3 Select Device Manager.

Step 4 Left-click on Ports (COM & LPT).

Step 5 Right-click Communications Port (COM1) and select Properties.
Step 6 Left-click on the Port Settings tab.

Step 7 Verify that the settings match those suggested by the documentation that came
with your legacy PBX device.

PBX
Table 154 Supported PBXs

Manufacturer Model
Nortel * Meridian 1

* Nortel Norstar
Avaya * System 75/85

¢ Definity
Mitel * SX50

e SX200

e SX2000
Siemens * 300S
NEC e NEAX
PBX link

A PBXLink device may be needed to provide SMDI services for a legacy PBX that does not
offer support for SMDI. The PBXLink devices, manufactured by CTL, provides integration
services to allow certain digital PBXs to interface seamlessly with a Voice Messaging
System. The PBXLink connects to the PBX using a digital telephone line and to the Voice
Messaging System using an RS-232 link. The PBXLink uses information appearing on the
emulated digital set to determine the original source and destination of the calls being
forwarded to the voice mail system. This information is then communicated to the voice
mail system on an RS-232 serial link using the industry standard “Centrex SMDI” protocol.
The PBXLink is compatible with SMDI-compatible voice mail systems.

When using SMDI, ShoreTel voice mail configuration, the following features will not be
supported:

® Extension Assignment
® Setting call handling mode

® Setting agent state
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The following features will be supported:
® Recording greeting and name
® Setting TUI password
® Enable/disable envelope information
® Email voice message options
® Find Me
® Message functions including call back
® Message sending functions
® Workgroup
® ShoreTel voice mail
® Agents cannot be extensions in the legacy PBX
® System configuration

® Configuration parameters

15.10 System Requirements

The following are required on the ShoreTel system, or on the legacy PBX to enable the
integration of the two systems:
® ShoreTel system
— ShoreTel Voice Switch that supports a T1 circuit.

® legacy PBX

— T1 or PRI card for the PBX
— Available card slot and capacity for the added trunks
— Required software or licenses to support the desired trunk interface

If PRI is used in the integration interface, the legacy PBX must emulate the CO or support
Network Side PRI.

15.11 Connection Cable

15.11.1Special Considerations - Nortel PBX

When integrating with a Nortel Meridian PBX, a T1 connection must be used since the
legacy system does not support Network Side PRI.
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15.11.2Special Considerations - Avaya/Lucent PBX

Universal Dial Plan (UDP) Must be Active - This capability enables transparent dialing
between the Avaya/Lucent PBX and the ShoreTel system. If this is not active, users on the
PBX will either have to dial a trunk access code to reach the users on the ShoreTel system,
or configure forwarding from an extension in the legacy system to the ShoreTel extension
using the trunk access code and the extension.

In some cases, this feature must be purchased separately from Avaya/Lucent.

15.12 Administration and Configuration

15.12.1Tie Trunk Configuration

The following summary describes the administration and configuration of the digital trunk
for connecting the ShoreTel system to the legacy system.

15.12.2Services Summary

Before starting, a summary of the required configuration should be made based on the
required services in the interface.

Table 15-5 Service Configuration Requirements

Desired Service Required Configuration

Extension-to-Extension Enable inbound services on the trunk.

Calling Direct inbound calls using extension routing to the ShoreTel
extensions.
Enable off-system extensions.
Define off-system extension range to match extensions on the
remote PBX.

Inbound Trunks on Enable inbound services on the trunk.

Remote PBX
Direct inbound calls using extension routing to the ShoreTel
extensions.
Outbound trunks on the remote PBX enable outbound
services on the trunk.
Configure any required access code for the trunk and the
local area code for the trunks connected to the remote PBX.
Configure the desired trunk services such as local, long
distance, and so on.
Configure the dialing format and any required digit
sequences that are to be pre-pended to the dialed numbers.
Users require trunk group access rights to use the trunk for
outbound calls.

Consolidated Long Enable outbound services on the trunk.

Distance
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Table 15-5 Service Configuration Requirements (Continued)

Desired Service Required Configuration

Configure any required access code for the trunk and the
local area code for the trunks connected to the remote PBX.

Configure trunk services, such as long distance and
international.

Configure the dialing format and any required digit
sequences that are to be pre-pended to the dialed numbers.

Users require trunk group access rights to use the trunk for
outbound calls.

15.13 Trunk Configuration

The following steps describe how to configure the trunk for integrating the legacy PBX and
the ShoreTel system. Some steps are optional depending on the types of services desired as
summarized above.

238

To create a new trunk group

Step 1

Step 2

Step 3

In the ShoreWare Director, select Trunk Groups from the navigation frame to open
the Trunk Groups list page.

Select the site where the trunk will be integrated and the type of trunk to configure
- Digital Wink Start for T1 or PRI for PRI - and select Go. The new trunk group is
created and the Trunk Group Edit page appears.

Click Save to store the trunk group configuration changes.

To configure inbound services with extension routing

Step 1
Step 2

Step 3

Step 4

Step 5

In ShoreWare Director, open the Trunk Group edit page for the tie trunk.

Configure the number of digits received to match the number of digits sent by the
remote PBX. This must match the extension length.

Enable Extension Routingl by checking the box. This directs all the received calls
to the configured ShoreTel extension that matches the received DNIS digits.

Select a Destination to provide a back-up when the received digits do not match an
extension in the ShoreTel system.

Click Save to save the trunk group configuration.

To configure off-system extensions

Step 1
Step 2

Step 3
Step 4

In ShoreWare Director, open the Trunk Group edit page for the tie trunk.

Select the Edit button by the off-system Extensions. The Off Systems Extension
Range dialog is displayed.

Click New and define the extension ranges for the extension off the remote PBX.

Click Save to save the trunk group configuration.

To configure outbound call routing (via the remote PBX)

Step 1
Step 2

In ShoreWare Director, open the Trunk Group edit Page for the tie trunk.

Enable outbound services by selecting the Outbound check box.
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Step 3 Configure the access code and areas codes for the trunk to match the PSTN
connection of the remote PBX.

Step 4 Select the desired trunk services to match the services provided via the remote
PBX.

Step 5 Select the desired Trunk Digit Manipulations to match the tie trunk and the
required dialing for the PSTN connection to your legacy PBX.

Step 6 As needed, configure the local prefixes and pre-pend digits to match the tie trunk
and the required dialing for the PSTN connection to your legacy PBX.

For additional information on trunk configuration and information on configuration
options, refer to the ShoreTel 12: System Administration Guide.
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CHAPTER16

IP Phone Installation

With ShoreTel IP phones, you deploy your telephony system as an end-to-end IP network
without dedicated station wiring. Connecting anywhere on the network, ShoreTel IP
phones work with the ShoreTel Communicator applications or can be used independently,
providing an intuitive interface to essential telephone features.

ShoreTel IP phones are pre-configured by ShoreTel to work in conjunction with your
ShoreTel system and your network’s Dynamic Host Configuration Protocol (DHCP) server.
Once the servers are configured, you simply plug the phones into the network and they are
automatically added to your ShoreTel system.

If you are not using a DHCP server or it is not currently online, you can set a static IP
address and other startup parameters directly at the IP phone. See the ShoreTel 12: System
Administration Guide for more information. The topics discussed in this chapter include:

® “Recommendations” on page 241
® “Preparing Your ShoreTel System for IP Phones” on page 241

® “Associating a User Group with Unassigned IP Phones” on page 245

16.1 Recommendations

The following recommendations will help you install your IP phones.

® Make sure you have reviewed your network bandwidth and Quality of Service (QoS)
strategies and configured your network for your IP phones as described in
"Understanding the Requirements for Toll-Quality Voice" on page 118.

® Make sure you have configured DHCP vendor option 156 with boot server
information.
The phones may not boot properly if incorrect configuration data is present in the
telephone. This can occur if the telephones were previously used in an environment
where DHCP and automatic provisioning was not used, or the telephone is from a
vendor other than ShoreTel. See the ShoreTel 12: System Administration Guide, for
information about changing the telephone to the correct settings.

16.2 Preparing Your ShoreTel System for IP Phones

This section provides the information you need to prepare your ShoreTel system for IP
phones.
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16.2.1

16.2.2

16.2.3
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Configuring Voice Switches for IP Phone Support

To provide PSTN local dialing for IP phone users, every site where IP phones are in use
must have a ShoreTel Voice Switch configured to support the number of IP phones at the
site, plus local analog or T1 trunks.

The ShoreTel voice switches send a heartbeat to the IP phones every 60 seconds. If the
heartbeat is not acknowledged within approximately four seconds, the switch considers the
IP phone to be offline or unavailable. The voice switches continue to broadcast the heatbeat
every minute. Any currently-offline IP phone that returns an acknowledgement is
considered online and available.

To configure IP phone support on a ShoreTel voice switch, you must reserve ports for IP
phone support on the ShoreTel Voice Switch edit page in the ShoreWare Director. See the
chapter on configuring switches in the ShoreTel 12: System Administration Guide for
additional information.

Configuring Teleworker IP Phones

To configure an IP phone as a teleworker phone:

Step 1 Define a range of IP addresses set aside for IP phone teleworkers as described in
"Setting IP Address Ranges" on page 243.

Step 2 Set a static IP address for the IP phone included in the range you defined in Step 1.
For instructions on setting a static IP address for an IP phone, see "Manually
Configuring ShorePhones" on page 299.

Step 3 Connect the IP phone to your Ethernet connection to the Internet.

Assigning the Configuration Switches

You need to designate a switch for handling initial service requests from IP phones installed
on your ShoreTel system. You have the option of assigning two switches to this function, to
provide a backup in case of network problems. Every IP phone installation must have at
least one configuration switch. If you do not assign a switch, the ShoreTel system
automatically assigns the first two ShoreTel Voice Switches added to the system that are
managed by the HQ server.

IP phones must be able to contact at least one of the assigned configuration switches when
first connected to the network. If the IP phone cannot reach a configuration switch, the
telephone will not be added to the system.

To assign configuration switches:
Step 1 From the ShoreWare Director navigation pane, click IP Phones.

® (Click IP Phones Options. Figure 16-1 shows the IP Phones Options edit page.
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16.2.4

I__P__I?hone Options o | e | Help
Edit
* modified
Edit this record Refresh this page
IP Phone Configuration Switch 1 -
IF Phone Configuration Switch 2 |1l]3 Bottomn $G24 'I
User Group for Unassigned IP Phones: |IP Telephones =]
IF Phone Announcerment: |s|mreTe| 6
IF Phone Password (except [P-100): |........ Corfirm: |uuuu

¥ Enable IP Phane Failover

Delay After Collecting Digits (milliseconds): |1IJIJIJ

Figure 16-1  IP Phones Options Edit Page

This page has several configurable parameters:
® [P Phone Configuration Switch 1

® [P Phone Configuration Switch 2

® User Group for Unassigned IP Phones

® [P Phone Announcement

® [P Phone Password

® Enable IP Phone Failover

® Delay After Collecting Digits

Step 2 Select an available switch from the pull-down lists for configuration switches 1

and 2.

Planning and Installation Guide

For information on the other IP phone options, see the ShoreTel 12: System Administration

Guide.

Setting IP Address Ranges

If your system consists of more than one site, you must define an IP address range for IP

phones at each site in the system. Setting ranges for each site ensures that new phones

added to the system will be associated with the correct voice switch at the telephone’s site.

You can view the IP address range for each site from the IP Address Map list page, shown in

Figure 16-2. The page lists the sites and associated IP address ranges.
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16.2.5
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IP Phone Address Help
IP Address Map List O records checked. Showing 1 of 1
Delete | MNew._.

N Site Low IP Address High IP Address Teleworkers

m Headquarters 10.0.0.0 10.0.010 ko

@ 1998-2004 ShoreTel, Inc. All rights reserved.

/3 1P Phone Address Map Info - Microsoft Internet Explorer =10 x|
Site: =
Low IP Address: 10.0.0.0
High IP Address: 10.0.0.10

Emergency Call Back Numhber (CESID): (e.g. +1 (408) 331-3300)

™ Teleworkers

Save I Close I Pre!iousl Mext I

2 1998-2004 ShoreTel, Inc. All ights resered

Figure 16-2  IP Address Map List and IP Address Range Edit Pages

To add a site with IP phones, click New and enter the information on the Site IP Address
Range edit page. To delete a site from the list, click the check box to the left of the site and
click the Delete button.

To edit the IP address range for a site:

Step 1 On the IP Address Map List page, in the Site column, click the site for which you
are setting a range. The Site IP Address Range edit page appears.

NOTE If you are setting the IP address range for a site other than shown in the
Site field, select it from the list.

Step 2 Enter the lowest IP address in the Low IP Address field.
Step 3 Enter the highest IP address in the High IP Address field.

Step 4 %)f you are setting a range for teleworker IP phones, click the Teleworkers check
OX.

Step 5 To set the new range, click Save. You can set ranges for other sites in the system by
clicking Previous or Next.
If a phone is added with an address that is not within a specified range for any site,
or there are no IP address ranges defined for any site, the telephone will be
automatically assigned to the headquarters site. This causes seven-digit numbers
dialed from the IP phone to be dialed as numbers within the area code of the
headquarters site. In addition, this causes all telephone calls to users who are not
at the headquarters to use the configured inter-site voice encoding for that system.

802.x Authentication

ShoreTel IP Phones have supported 802.1x network authentication since ST 9. This
authentication requires the device to present a user id and a password. 802.1x is enabled by
default. The default SID (user id) of the last 6 characters of the MAC address of the phone.The
password must be entered manually (no default) the first time the phone boots and is then cached if
authentication succeeds.
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If 802.1x enabled on the phone and the network is not setup to handle the feature, the
phone will boot as normal.

If upgrading from another firmware that supports 802.1x (3.3.x or 3.4.x), the previous
settings (802.1x on/off, SID, password) will be preserved. If upgrading from a firmware that
does not support 802.1x (2.2, 2.3, 3.1, 3.2) Logical Link Discovery Protocol (LLDP) will be
turned on by default and a default SID of the last 6 characters of the MAC address will be
applied.

16.2.6 DHCP Settings

ShoreTel IP phones are pre-configured to use the network’s DHCP server for addressing. In
addition to its address and standard network addresses, the DHCP server’s response also
provides the following:

® ShoreTel server address: The ShoreTel server’s address is used to access and
download the latest telephone application software and the configuration information
for the ShoreTel system.

® SNTP server: The SNTP provides a standard network time to maintain the
telephone’s displayed time and date.

16.2.6.1 ShoreTel Server Address

The ShoreTel server provides the IP phones with the latest application software and the
configuration information that enables the IP phone to be automatically added to the
ShoreTel system. The ShoreTel server’s address must be provided to the phone as a vendor-
specific option. Shore Phones are pre-configured to look for the ShoreTel server’s address to
be specified as Vendor Specific DHCP Option 156. If these options are not available, the
ShoreTel IP phones will use Option 66.

For help on configuring these DHCP Options, see "Configuring DHCP for ShoreTel IP
Phones" on page 135.

16.2.6.2 SNTP Server

The DHCP server should be configured to provided the address of your network’s SNTP
server to provide date information to the IP phones.

16.3 Associating a User Group with Unassigned IP
Phones

Unassigned IP phones are available for users configured for Any IP Phone. Select the user
group that will have access to unassigned IP phones from the pull-down list.

Since unassigned IP phones are not associated with a user, you cannot report on calls made
from these telephones and associate them with an individual user. It is recommended that
unassigned IP phones be configured with a class of service with minimal calling privileges.
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Server Installation

This chapter describes installation procedures for main and distributed ShoreTel servers.
The topics discussed in this chapter include:

® “Installing ShoreTel Software” on page 247
® “Ensuring Proper Server Performance” on page 249

® “Upgrading ShoreTel Servers from Windows 2003 (32-bit) to Windows 2008 (32-
bit?” on page 252

® “Upgrading ShoreTel Servers from Windows 2008 (32-bit) to Windows 2008 R2 (64-
bit?” on page 253

17.1 Installing ShoreTel Software

Before beginning software installation, close all programs and verify that no anti-virus
software is running.

Install the ShoreTel server onto an NTFES partition. Do not install the ShoreTel server
software onto a FAT partition, especially the ShoreTel data folder. FAT partitions are
restricted to 16-bit DOS addressing methods, which limit the size of the partition to 2 GB
(insufficient for the ShoreTel application).

Prior to installing the software, verify that the Data Execution Prevention settings have
been set correctly.

Installing ShoreTel Server Software Basic Concepts:

The default parameters presented by the ShoreTel installer are recommended. However, if
ShoreTel software is to be located in a different location, select the correct installation path
during the install process.

ShoreTel Server Setup checks for prerequisite software. If the required software is not
installed, setup will automatically stop and it will be necessary to install the proper
prerequisite software before continuing.

When the Install Shield Wizard has completed, you will be prompted to restart your server.
Click “Finish” to restart.

Once the server has restarted, you may be prompted to configure a TAPI service provider.
Enter the appropriate access and area codes and then continue. The system will need to be
restarted. It will typically take 30 to 60 seconds after the operating system is up and
running for the Microsoft Internet Information Services (IIS) and the ShoreTel services to
be functional.

Launch ShoreWare Director by clicking the ShoreWare Director desktop icon. If IIS is not
yet running, an error will be displayed.
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17.2

17.2.1

If this is the first time you are logging into ShoreWare Director, use the default user ID and
password of “admin” and “changeme.” You will also need to register your product.

Once you have successfully logged into ShoreWare Director, you will be taken to the
QuickLook maintenance page. You should confirm that all ShoreTel services are running.

Installing Licenses

You must install license for functions that you want the ShoreTel system to support.

Obtaining Conference License

To obtain a conference licenses, do the following:

Step 1

Step 2

Step 3

Step 4

Step 5

Contact your ShoreTel partner or reseller and purchase the number and type of
licenses you need. The partner or reseller will give you a purchase order
number.

Launch ShoreWare Director and in the ShoreWare Director menu click
Administrator > System Parameters >Licenses > Keys. The License Keys page
appears.

Click the Register and Request System Key button at the top of the page. The
Contact Information page appears.

Enter the information requested in the “Register and request system key’
section. Be sure to include the Sales order number from your purchase and
your primary contact information.

Click the Now button above the information fields.

Your request is sent to ShoreTel for processing. Your license key will be sent
presently.

17.2.2 Installing the License

To install the license, do the following:

248

Step 1

Step 2

Step 3

Step 4
Step 5

Step 6

View the license packet that you received from ShoreTel.

Launch ShoreWare Director and in the ShoreWare Director menu click
Administration > System Parameters >Licenses > Keys. The License Key Info
dialog box appears.

Click the New button at the top of the page. The License Key Info dialog box
appears.

In the Key field, enter the license key that you received from ShoreTel.
In the Comment field, enter a description of the license.

Click Save. The license activates and the information appears in the License
Key panel.
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17.2.3 Upgrading ShoreTel Server Software

17.3

If you are upgrading your ShoreTel Headquarters server, follow the same process used for
installing new software. Setup will automatically determine that an upgrade is in process,
and you will be presented with a subset of the installation wizard screens. (There is no need
to change the destination folders of the ShoreTel files.)

Setup will look for the ShoreTel database. If a database is found and it is an older version,
Setup will make a backup copy and convert the database to the latest release. Note that
Setup will not overwrite an existing database.

All server-based voice applications (voice mail, automated attendant, workgroups, and so
on) are affected until the upgrade is complete.

After the installation, a panel warns that the installation will stop all ShoreTel services
(Figure 17-1).

Information Server services, Please ensure that all users of the ShoreWare system are not currently using Yoice Mail

@ Setup must stop all ShoreWare services before continuing. This includes shutting down the Microsoft Internet
or other ShoretWare services before proceeding.

‘Would vou like to proceed with the ShoretWare installation at this time?

Figure 17-1 = Warning

Next, upgrade your DVS servers. To finish the upgrade, restart your ShoreTel voice
switches so that they will upgrade their firmware (this affects all calls in progress).

The Distributed ShoreTel server must be a dedicated server with no other applications
installed. This means you should not use this server for any of the following: Windows
Domain controller, Terminal Server, Database Server (with MySQL), Web server, nor
exchange server. This DVS server must be exclusively dedicated to supporting ShoreTel.

Ensuring Proper Server Performance

The following are some guidelines for ensuring the best performance from your ShoreTel
server. This by no means is an exhaustive list. Please refer to a reference book on the
subject or information on the web at www.microsoft.com.

® Verify the server meets the hardware requirements, especially memory.
® Make sure the hard disk is not fragmented.

® Make sure you optimize server performance for background services rather than for
applications. The voice services running on the server are real-time services that
could be negatively affected by having an application running in the foreground.

To set the parameter for optimization on the server, do the following:

Step 1 Launch the Control Panel and click the System icon. In the System Properties
dialog box appears (Figure 17-2).

ShoreTel 12.2 249



Planning and Installation Guide

250

System Properties

Generall Metwork dentification Hardwarel Uszer Profile

— Performance

Perfarmance options contral how applications use memary,
which affects the speed of your computer.

Perfarmance Options. .. [ |
r Erwvironment % ariable

E nvironment wariables tell vour computer where to find certain
tupes of information.

Environment Yariables. ..

— Startup and Recavery

Startup and recovery options tell your computer how to start
and what ta do if an errar causes your computer ba stop.

Startup and Recoven... |

ak. I Cancel | Apply

Figure 17-2  System Control Panel
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Step 2 Click the Advanced tab and click the Performance Options button. The
Performance Options dialog box appears (Figure 17-3).

Performance Options 21X

— Application response

Optimize petformance For:

" applications f‘kﬁ
—Wirbual memary
Total paging File size for all drives: 192 MB
Change. .. |
QK I Cancel I

Figure 17-3  Performance Options

Step 3 Click the Background services radio button to optimize performance.

® Make sure the paging file size (virtual memory) on the server is large enough.

You can check the paging file size in the Performance Options dialog box. The paging
file size should be 1 to 3 times larger than the physical memory on the server. If you
have 512 MB of memory, the paging file size should be between 512 MB and 1536
MB. Increase the paging file size by clicking the Change button.

® Make sure you set the server to maximize for network performance.
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To set the server to maximize network performance, do the following:

Step 1 Launch the Control Panel and select the Network and Dial-up Connections
icon.

Step 2 Double-click the Local Area Connection icon.

Step 3 Click the Properties button. The Local Area Connection Properties dialog box
appears (Figure 17-4).

Local Area Connection Properties

Figure 17-4  Local Area Connection Properties Dialog Box

Step 4 Select the File and Printer Sharing for Microsoft Networks item and click
Properties. The File and Printer Sharing for Microsoft Networks (Figure 17-5)
dialog box appears.

File and Printer Sharing for Microzoft Networks Properties 2=

Figure 17-5  File and Printer Sharing for Microsoft Networks Dialog Box
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17.4 Upgrading ShoreTel Servers from Windows 2003
(32-bit) to Windows 2008 (32-bit)

The following procedure is required when upgrading the operating system to Windows
Server 2008 (32-bit) on a server that is running ShoreTel server software.

17.4.1 Disable Active Directory Settings before Upgrading
Active Directory settings must be disabled before proceeding with the upgrade process.

If Active Directory is not disabled, you will not be able to start ShoreWare Director after
upgrading.

17.4.2 Important ShoreTel Server Installation Requirement

When installing ShoreTel server on Windows Server 2008 (32-bit), you must launch
Setup.exe using “Run as Administrator.”

17.4.3 Upgrade Procedure

The figure below depicts the general upgrade process.

[ Upgrading Servers Running ShoreWare Versions j

F. N
B::'; "'le'z::";s:“ Uninstall the ShoreWare
Upgrade to ShoreTel [ _StorageDevice 1\ Server Softwere Upgrade the Server OS to
ShoreWare Server | m{ = Configuration Database —— Deleta these Folders: i
Software \ = CDR Database - SrerinG Cam MRt Windows Server 2008
Y = Shoreline Data Folder » Bhirslng Data
\ E;T::: the Call Records2 f « FTPRaat
Ensure these Windows |
Components are Restore the Backup
Configured Databases and Folders
» Application Server Role | | Re-install the ShoreWare
Senvices Server Software « Configuration Dalabase
» Web Server Role Services « CDR Database
= SMTP Server = Shoreline Data Falder
« FTP Server

Figure 17-6 ~ Upgrading Servers Running Previous ShoreTel Software

17.4.4 Upgrade Steps

To upgrade a 32-bit Windows Server 2003 system to a 32-bit Windows Server 2008 system,
do the following:

Step 1 Upgrade the ShoreTel Server software to Version 12.
Step 2 Disable Active Directory if you have this option enabled.

Step 3 Stop all ShoreTel services and backup the Configuration and CDR databases.
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Refer to the ShoreTel Administrator Guide for instructions on backing up and
restoring a ShoreTel database.

NOTE ShoreTel recommends that you back up these databases to a storage
device separate from the server you intend to upgrade.

Step 4 Uninstall the ShoreTel Server software and delete the following folders:

® Shoreline Data
® Shoreline Communications
® ETPRoot

NOTE Make sure Windows PowerShell is not present. Refer to Microsoft support
for information on uninstalling Windows PowerShell.

Step 5 Upgrade the server operating system to Windows Server 2008 (32-bit). After
the operating system is upgraded, you must activate the operating system prior
to installing ShoreTel Server software.

NOTE Do not use Autorun from the Windows Server 2008 CD. Autorun will
only allow a new installation of Windows 2008.

IMPORTANT If you did not disable Active Directory prior to upgrading to Windows 2008
and Active Directory is then enabled after upgrading, you will not be able to
access ShoreWare Director.

Step 6 Ensure that the Application Server Roles and Web Server Roles are configured.
Step 7 Install the ShoreTel Server software.

Step 8 Restore the Configuration and CDR database files.

Refer to the ShoreTel 12: System Administration Guide for instructions on
restoring a backup copy of a ShoreTel database

NOTE Active Directory Login will not be available after upgrading to Windows
2008.

17.5 qul;ading ShoreTel Servers from Windows 2008
(32-bit) to Windows 2008 R2 (64-bit)

Customers who upgrade from a 32-bit version of the Windows Server operating system to
Windows Server 2008 R2 64-bit must perform the intermediate upgrade steps described in
this section—otherwise the entire network ceases to function and connectivity is lost.

IMPORTANT For new installations of the 64-bit OS, this section is not necessary.

NOTE Builds 16.5.8506.0 and higher support heterogeneous environments. For example,
ShoreTel Release 11 software or higher supports a mix of the Headquarter Server
and DVMs running either the 32-bit OS or the R2 64-bit OS.

ShoreTel supports a particular 64-bit version of the Windows Server 2008 operating
system. Specifically, its support for Windows Server 2008 R2 64-bit only (no non-R2
versions) began with the first release of ShoreTel Release 11 (build number 16.5.8506.0),
and continues in subsequent builds.
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17.5.1 Upgrade Overview

The following points are an overview of the tasks to perform for the migration from a 32-
bit OS to the 64-bit OS:

® Upgrade the ShoreTel server software on a 32-bit system to a new 32-bit version
(build 16.5.8506.0 or higher).

® After rebooting all the switches, confirm that the version of Uboot code on the half-
width switches is 1.1.3.25 or higher on all switches in the ShoreTel network. The
reason is that 1.1.3.25 or higher supports FTP service on both port 150 (for the 64-bit
0OS) and port 125 (for the 32-bit OSS.

® After confirming that the upgraded 32-bit OS is stable and operating correctly, the
system administrator backs up the entire system.

® Thereafter, the detailed steps for upgrading the server software begin.

17.5.2 Upgrade Procedure

To upgrade a 32-bit system to a 64-bit system, do the following:

254

Step 1
Step 2

Step 3

Upgrade the current 32-bit system to version 16.5.8506.0 or higher.
Reboot the switches.

Go to Maintenance > Quick Look > Sites or Switches and verify the Uboot
version is 1.1.3.25 or higher. The version is in the Boot ROM Version in the
“Details” area of the window.

ShoreTel build number 16.5.8506.0 or higher automatically updates the Uboot
code on the V Switches (voice switches that also provide voicemail—the
ShoreTel Voice Switch 90V, for example) as part of the installation.

Step a If the non V-switches do not have the correct Uboot code:

Step b Telnet or SSH to the half-width switch (non V-switch).
Step ¢ Go to Shell.

Step d Enter the command uboot_update on the CLI. Do not turn off the unit until

Step 4

Step 5
Step 6

Step 7

Step 8

the operation is complete.
Upgrade Uboot on all half-width switches to version 1.1.3.25. To check the
current Uboot version, use ShoreTel Director's Quick Look to navigate to the
display of a particular site and then select individual switches to see the Uboot
version listed near the bottom of the window.
Disable LDAP and the distributed database facility (DDB) if either is enabled.
Make a backup of Shoreline Data.
Make a backup of Config DB. Uninstall ShoreTel Release 11 (or other release
whose build is above 16.5.8506.0). Be sure to remove Shoreline Data and

ShoreWare Server folder.

Record the IP address, gateway IP, netmask, and so on, of each ShoreTel server.
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Step 9 Install Windows Server 2008 R2 64-bit on hardware platforms that support it.

Step a If a hardware platform does not support Windows Server 2008 R2 64-bit,
install the new OS on a completely new system and bring down the old
system.

Step b After installation, confirm that the network parameters recorded in Step 8
are not disturbed. If necessary, restore the recorded values.

Step 10Prepare the new OS system with the necessary components (Application Server
Role Services, Web Server Role Services, SMTP Server and FTP Server).

Step 11Copy Shoreline Data folder in correct location.

Step 120n the server with the new Windows Server 2008 R2 64-bit (from Step 1),
install Release 11 or other version of ShoreTel software that supports the newly
upgraded Windows OS
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Desktop Installation

This chapter describes the procedure for installing ShoreTel Communicator on desktop
computers. You can install ShoreTel Communicator or have users install ShoreTel
Communicator, in which case the server can notify them with information on their
extensions and how to install the ShoreTel Communicator.

The topics discussed in this chapter include:
® “Recommendations” on page 257
® “Notifying Users via Email” on page 258
® “Installation Procedure” on page 258
® “Installing Outlook Integration” on page 269
® “Upgrade Procedures” on page 274
® “User Licensing” on page 274

® “Other Considerations” on page 277

See “Planning Applications and Services” on page 171 for all hardware and software
requirements for the ShoreTel Communicator application.

18.1 Recommendations

The following recommendations will assist you in installing the ShoreTel Communicator
application on a desktop computer.

® Verify you have your server name, user name, password, and extension number.
These are required when you start the ShoreTel Communicator application for the
first time.

® C(lose all applications before starting the ShoreTel software installation.

® With the Silent Client Install feature, the client software upgrade process on remote
machines do not require administrative rights by the person instaﬁing or upgrading
software on client machines. Administrators can upgrade the software on all client
machines using Active Directory Group Policies regardless of the permissions
associated with those machines or the users who log into those machines.

® Many of the changes are reliant on Microsoft Active Directory. Microsoft Outlook

must be configured in “Corporate or Workgroup” mode for Outlook integration to
function properly. “Internet Only” mode is not supported.
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18.2

18.3

18.3.1
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Notifying Users via Email

To simplify installation, the ShoreTel system provides an integrated software distribution
feature. Using ShoreWare Director, the system administrator can send an email message to
each user configured with an email address.

You can send all users, some users, or just one user an e-mail message using the Notify
Users page (Figure 18-1).

Notify Users Help

Motify:  all users
€ all users on this server: IMain Server 'I

& Al users nat vet notified

" This one user: I Search I
Send Email I

Figure 18-1  Notify Users page

Installation Procedure

This section provides the most typical steps associated with installing the ShoreTel
Communicator application. There are two methods of installing ShoreTel Communicator

software:

e Silent Client Upgrade
® Standard Integrated Software Distribution

Silent Client Upgrade

The Silent Client Upgrade allows the ShoreTel client software to be installed or upgraded
on a client machine from a remote machines without the need for administrative rights. An
administrator can easily upgrade the software on all client machines regardless of the
permissions associated with those machines or the users who log into those machines.

Many of the changes are reliant on Microsoft Active Directory. The Microsoft Active
Directory software handles the following tasks:

® C(Create a Group Policy Object to use to distribute the software package

® Assign a package to a group of computers running Windows 2003, Windows XP
Professional, or Windows Vista

® Publish a package

® Remove a package
You will need to have the following files from the Client DVD accessible with file
permissions set to Share and File level Access by group <everyone>:

® Datal.cab
Setup.exe
® ShoreTel Call Manger.msi
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Enabling the new Remote Client Upgrade functionality requires performing a number of
tasks using Microsoft Active Directory. For information on performing those tasks, refer to
the following Microsoft Reference articles:

® How To Use Group Policy to Remotely Install Software in Windows 2003.
— Article # 816102 (for Windows 2003)

ShoreTel recommends selecting the Prevent Users from Initiating Client Upgrades check
box in the Edit System Parameters window. For details about other parameters, refer to the
ShoreTel 12 System Administration Guide.

18.3.2 Pre-requisites for ShoreTel Communicator Installation in a
Large Deployment

This section discusses large-scale ShoreTel Communicator deployments that use Active
Directory. This section provides procedures manual and automated installations.

18.3.2.1 Manual Installation

This section contains instructions for manual installation in two scenarios. In one scenario,
the Prerequisites folder contains .Net Framework 3.5. In the other scenario, .Net
Framework 3.5 does not exist at all on the ShoreTel server.

18.3.2.2 Manual Setup with .Net Framework in Prerequisites

The ability to install ShoreTel software manually depends on the availability of .Net
Framework 3.5. If the Prerequisites folder contains .Net Framework 3.5 and other, correct
files, the system administrator can run setup.exe while the system is disconnected from the
Internet. If the system does not already have .Net Framework, the system must have an
operational connection to the Internet.

18.3.2.3 Manual Setup with .Net Framework Absent

If the Prerequisites folder does not contain .Net Framework 3.5, the system must have
Internet connectivity because, when the system administrator runs setup.exe, the system
automatically downloads .Net Framework 3.5.

18.3.2.4 Automated Setup

For Communicator in a large-scale deployment that includes Active Directory, the remedy
is for system administrators to install individual items in the order listed below. The
administrator must push the following packages in the order shown through GPO or any
other deployment tool:

Step 1 Microsoft .Net Framework 3.5 (not located in the Prerequisites folder). Either
.Net Framework exists on the system or the system must be connected to the
Web (so that initiation of setup.exe causes a download of .Net Framework.)

Step 2 Interop Assemblies (in the Prerequisites folder) should contain Primary Interop
Assemblies for 2007 and Visual Studio Tools for Office (VSTO). This resides in

the Prerequisites folder.

Step 3 Communicator (CMWin), located in the Setup folder.
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18.3.3

18.3.4
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Standard Integrated Software Distribution Overview
ShoreTel system’s integrated software distribution feature simplifies installation.

Although the process presents a number of screens, there is a default installation that
requires no input; you click through the screens until you are prompted to restart your
desktop.

Users receive an e-mail message from the ShoreTel system containing the information they
need to install the ShoreTel Communicator application.

The installation program is accessed using the URL listed in the e-mail notification.
The e-mail notification includes the server name and the user name. Users will need this

information when they start the ShoreTel Communicator application for the first time.

NOTE The software can also be installed from the ShoreTel Communicator CD.

Installing ShoreTel Communicator on a Windows PC

NOTE Administrative rights on the client PC is required to install ShoreTel
Communicator for Windows

Step 1 Open the e-mail notification from the ShoreTel administrator containing the
instructions for installing the ShoreTel client.

Step 2 Click on the link to the ShoreTel software.
From there, you can initiate the ShoreTel client installation.

NOTE You can also reach the software by copying and pasting the address in the
URL field of an open browser. An example link is below:

http://<server IPaddress>/ShorewareResources/ClientInstall

The ShoreTel Client Install page shown in Figure 18-2 appears.

Step 3 After reviewing the information on this page, click the Install button.

The InstallShield Wizard downloads the installation files (showing the progress of
the download), “unpacks” the installation files, and configures the Windows
Installer.

The Welcome screen for the InstallShield Wizard appears as shown in Figure 18-3.

The version number of the ShoreTel software is shown at the bottom of the screen.

Step 4 To proceed, click Next.

The ShoreTel End User License Agreement appears as shown in Figure 18-4.

Step 5 If you agree to the license terms, select the option I accept the terms in the license
agreement and click Next.
The InstallShield Wizard presents a default destination folder as shown in Figure
18-5).

Step 6 Click Change if you want to place the ShoreTel Communicator application
software in a different location.
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Step 7 Click Next to continue.

The Ready to Install screen appears as shown in Figure 18-6.

InstallShield has gathered enough information about your system to proceed.

Step 8 Click Install to continue.

During the final installation process, a status screen appears as shown in Figure
18-7.

Installation may take a few minutes.

Step 9 When installation is complete, click Next.

Software installation is complete when the InstallShield Wizard Completed screen
appears as shown in Figure 18-8.

Step 10 Click Finish.

Step 11 When prompted to restart your computer as shown in Figure 18-9, click Yes.

The InstallShield Wizard shuts down your computer, and restarts it.

When your desktop reappears, you will notice a new shortcut icon called Shortcut
to ShoreTel Communicator.

(S e M ShoreTel Communicator Install

Click Here to install ShoreTel Communicator

Did you know that ShoreTel Communicator is the easiest way to communicate efficiently with your colleagues and work partners? ShoreTel
Communicator offers a set of productivity tools for better communication whether you are a standard user, an operator, whether you are
working from home, on the road or based in an office.

ShoreTel Communicator will allow you to:

Revolutionize and optimize the way you make calls with the intuitive call control buttons so you may handle multiple calls faster and more
efficiently.

Catalog and listen to your voicemails directly from Outlook or from the integrated Voice Mail Viewer.

Engage in top-notch video call sessions with little or no configuration on your computer.

Communicate with work partners via Instant Messaging and find the best method of contacting your wark partners based on their
Presence Information.

Control phones, including external phones outside of the ShoreTel Pure IP Unified Communications System, with the Extension
Assignment functionality.

Turn your PC into a phone with the SoftPhone feature.

Adjust the ShoreTel Communicator user interface according to your needs.

Compatible with most of today's business PCs, ShoreTel Communicator applications are compatible with today's business PC platforms
running 32-bit or 64-bit 0S. To run ShoreTel Communicator applications, the following are required:

Figure 18-2  Client Install page
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f@ ShoreTel Communicator - InstallShield Wizard E] O

Welcome to the InstallShield Wizard for
ShoreTel Communicator

ShoreTel Communicator Setup is preparing the InstallShield
‘wizard which will guide vou through the program setup
process, Please wait,

Figure 18-3  Welcome from InstallShield Wizard for ShoreTel Communicator

f@ ShoreTel Communicator - InstallShield Wizard

License Agreement

Please read the following license agreement carefully,

ShoreWare(TM) End User License Agreement fad

Thiz End User Licenze Agreement [the “Agreement”] is a legal Agreement between you [either
an individual or an entity] and ShareTel, Inc. (the "Company"], regarding the use of The
Company's software, which may include uzer documentation provided in "onling or electronic
farm [the "Software'). By instaling, copying, or atherwise using the Software product described
in the cover sheet, vou agree to be bound by the terms of this Agreement. If vou do not agree to
the terms of this Agreement, promptly return all CDs, packages and accompanying items
[including printed materials and binders or other containers] to the place vou obtained them for a
full refund.

Grant of Licenze. Thiz Agreement permits you to use the software products vou acquired for [v]
intarnal nornnses anlne The Safthaars iz Minnea!" anoa comnoban when it is lnaded inkbo Hae

(1 accept the terms in the license agreement

Figure 18-4  ShoreTel Software License Agreement
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ﬁ ShoreTel Communicator - InstallShield Wizard

Destination Folder

Click Mext to install to this Folder, or click Change to install to a different Folder,

Install ShoreTel Communicatar to:

C:\Program Files!Shoreline CommunicationsiShorewware Client),

[

< Back

Mext =

| [ Caniel ]

Figure 18-5  InstallShield Wizard Destination Folder

ﬁ ShoreTel Communicator - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation,

Click Install to begin the installation.

IF wou want to review or change any of your installation settings, click Back, Click Cancel to

exit the wizard,

[

< Back

Install

| [ Caniel

ShoreTel 12.2

Figure 18-6  Ready to Install
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/o

f@ ShoreTel Communicator - InstallShield Wizard

Installing ShoreTel Communicator

The program Features you selected are being installed,

Please wait while the InstallShigld Wizard installs ShoreTel Communicator,
This may take several minutes.,

Status:

< Back Mext =

Figure 18-7  InstallShield Wizard Installation Status

f@ ShoreTel Communicator - InstallShield Wizard

InstallShield Wizard Completed

The wizard was interrupted before ShoreTel Communicator
could be completely installed,

‘four system has not been modified. To install this program at a
later time, please run the installation again.

Click Finish to exit the wizard,

Cancel

< Back

Figure 18-8  InstallShield Wizard Installation Completed

i'-.%" ShoreWare Call Manager Installer Informa LI

changes made ko Shoretware Call Manager ko take
effect, Click Yes to restart now or Mo if you plan to
reskart later,

& ‘fou must restart yvour system For the configuration

Figure 18-9  InstallShield Wizard Restart Prompt
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18.3.5 Installing ShoreTel Communicator on a Mac

Step 1 Open the e-mail notification from the ShoreTel administrator containing the
instructions for installing the ShoreTel client. (Figure 18-10)

Step 2 Follow the instructions in the message:
— Click the link. (Figure 18-11)
From there, you can initiate the ShoreTel client installation.

NOTE You can also reach the software by copying and pasting the address in
the URL field of an open browser. An example link is below:

http://<server IPaddress>/ShorewareResources/ClientInstall
— Download the software. (Figure 18-12)
— Install the software (drag & drop). (Figure 18-13)
— Log into Communicator.(Figure 18-14)

NOTE If you do not have a user name and password, obtain them from your
System Administrator.

Communicator is opened on your desktop. (Figure 18-15)

ano || ShoreWare Client Software — Inbox (=]
o 8 « Ty = Y
Delete Junk Reply  Reply All Forward Print  To Do

From: Administrator@10.23.170.53
Subject: ShoreWare Client Software
Date: November 8, 2011 6:01:44 AM GMT+05:30
To:

gparanjape2 ,
Welcome 1o the ShoreTel System! Your new extension is 2202
This e-mail provides you the necessary information to install the ShoreTel Communicator Software on your Windows personal computer,

This software provides easy point and click access to the features of the ShoreTel System for managing your calls, visually accessing your voice mail, and dialing from the system directory or from your
personal contacts.

TO INSTALL THE SHORETEL COMMUNICATOR SOFTWARE
1. Click on this URL or paste itinto your browser:

hitp#10.23.170.53/ShorewareResources/Clientinstall/default.asp?

2. Your browser will open to a web page with an introduction to the features of the ShoreTel System and a button for installing the ShoreTel Communicator software,

3. Close applications other than the browser and then click on the button to install the software. After being downloaded the install program will start automatically. Follow the install prompts to complete the
install

4. When prompted, restart your computer to complete the installation of the software

RUNNING THE GETTING STARTED WIZARD

After software installation is complete, navigate to the Start = All Programs > ShoreTel > ShoreTel Communicator. A configuration wizard will run providing you a
step-by-step guide through setting-up your new extension and your voice mailbox.

When running the configuration wizard, you will be prompted for the following information:
Password: “changeme” or password provided by your administrator
Please contact your system administrator if you have questions or comments

Thank you!

Figure 18-10 E-Mail Notification from ShoreTel Administrator
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ShoreTel Communicator Install
-« | » | | + |@ hitp://10.23.170.53 /ShorewareResources /Clientinstall/default.asp?User= ¢ | (Q~ Google

= [ma] Apple Yahoo! Google Maps YouTube Wikipedia News (116} Popularv
(SIS ShoreTel Communicator Install

Click Here to install ShoreTel Communicator
(Verslon 18.5.6800.0)

Did you know that ShoreTel Communicator is the easiest way to communicate efficiently with your colleagues and work partners? ShoreTel
Communicator offers a set of productivity tools for better communication whether you are a standard user, an operator, whether you are

working from home, on the road or based in an office.

ShoreTel Communicator will allow you to:
Revolutionize and optimize the way you make calls with the intuitive call control buttons so you may handle multiple calls faster and

) more efficiently.

+ Catalog and listen to your voicemails from the integrated Voice Mail Viewer.

+ Integrate with and dial directly from your Mac Address Book.

+ Control phenes, including external phones outside of the ShoreTel Pure IP Unified Communications System, with the Extension
Assignment functionality.

+ Enable users that reach your voicemail to find you at alternate telephone numbers using Find Me.

+ Adjust the ShoreTel Communicator user interface according to your needs.

ShoreTel Communicator is compatible with Macs running MacOS 10.6 and higher.
Contact your system administrator for more detailed information on platform requirements for ShoreTel Communicator applications.

ShoreTel, Inc.
960 Stewart Drive
Sunnyvale, CA 94085
+1 (408) 331-3300
www.shoretel.com

Figure 18-11 Click the Link

o) Q

= 4 4) Wed 4:58 AM Geetanjal...ranjape 2

A %

Window Help

Grab File Edit ecial{i g

ShoreTel Communicator Install
def: p?User= ¢ | (Q Go

<[> | [+ [@nhtp:/110.23.170.53/shor, /cl

e M Apple Yahoo! Google Maps YouTube Wikipedia News (116)v Popularv

[SIN11- Ml ShoreTel Communicator Install
) Downloads

Click Here to install ShoreTel Communicator _ shoreTel Communicator-17.dmg
(Version 15.5.6800.0) =] 272 m8

Did you know that ShoreTel Communicator is the easiest way to communicate efficiently v
Communicator offers a set of productivity tools for better communication whether you are
working from home, on the road or based in an office.

ShoreTel Communicator will allow you to:
+ Revolutionize and optimize the way you make calls with the intuitive call control buttg
more efficiently.

Catalog and listen to your voicemails from the integrated Voice Mail Viewer.

Integrate with and dial directly from your Mac Address Book

Contrel phenes, including external phones outside of the ShoreTel Pure IP Unified Cc
Assignment functionality.

Clear
Enable users that reach your voicemail to find you at alternate telephone numbers using Find Me.

1 Download

Adjust the ShoreTel Communicator user interface according to your needs.

ShoreTel Communicator is compatible with Macs running MacOS 10.6 and higher.

Contact your system administrator for more detailed information on platform requirements for ShoreTel Communicator applications.

ShoreTel, Inc.
960 Stewart Drive
Sunnyvale, CA 94085
+1 (408) 331-3300
www.shoretel.com

Figure 18-12 Download the Software
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Figure 18-14 Log into Communicator
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B

2211 - ShoreTel Communicator

£, Primary Phone ~ (@) Standard = Mors ~ &®
Eri : -+ M-
voice Mal | History | 4 o~
> @ @ ContactSender v % Delete More v |
=N From [ Subject

¥ Inbox (Mo Messages)
¥ Saved (No Messages)
¥ Deleted (No Messages)

Figure 18-15 Communicator Open on Your Desktop
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18.3.6 Configure the TAPI Dialing Parameters

The installation of the ShoreTel Communicator application will require the user to provide
his area code and dialing rules if not previously configured.

When this is required, the Phone and Modem Options control panel applet will start during
the installation to prompt for the necessary configuration information. To continue, specify
the location and area code information.

Additionally, configure the dialing rules section with the appropriate information for
dialing external and long distance numbers.

When the information is configured and the OK button is pressed, the installation will
continue.

18.3.7 Starting the ShoreTel Communicator Application

The ShoreTel Communicator application can be started in one of three ways:

® Automatically upon system startup.
From the Shortcut to ShoreTel Communicator icon on the desktop.
® From the Start > Programs > ShoreTel menu item.

The first time the ShoreTel Communicator application is started, a wizard appears
prompting you to configure your ShoreTel Communicator server, voice mail box

If you have Microsoft Outlook installed on your computer, ShoreTel Communicator will
offer to install Outlook integrated voice mail. Click Yes to have your voice mail delivered to
your Microsoft Outlook Inbox. You will also be prompted to configure AutoStart.

At this point you have completed the most typical steps associated with installing the
ShoreTel Communicator application. Additional procedures are described in the following
sections.

18.4 Installing Outlook Integration

You can integrate Outlook to ShoreTel Communicator in three areas: voice mail, call
handling, and memorized phone number management.

You can install these integrated components from the Outlook tab of the ShoreTel System
dialog box.

NOTE When using Vista or Windows 7, users who do not have local administrative rights
will not be able to install Communicator for Windows nor Outlook voice Mail/
Calendar Integration.
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18.4.1

18.4.1.1

18.4.1.2
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Installing Voice Mail Integration
After you have installed voice mail integration, you have the option to:

Use Outlook as the default voice mail client
Attach voice mail to messages when moved
® Delete voice mail from messages when moved

Attach Voice Mail to Message when Moved

Check this option for your voice mail message to be saved in your Outlook folders for
archival purposes.

If you move a message to an Outlook folder when this option is in effect (and the Delete
Voice Mail from Message when Moved option, described below, is not selected), a copy of
the message is still stored on the voice mail server.

If you delete the message in the voice mail interface, the Outlook copy is still available.

If you move a message without this option in effect and delete the message in the voice
mail interface, the message information is still in Outlook, but the message itself is
unavailable.

Delete Voice Mail from Message when Moved

Check this option to delete your voice mail messages from the ShoreTel System if you move
a voice mail message to an Outlook folder. This is used to store messages in Outlook and
free your voice mailbox for more messages.

To install voice mail integration:

Step 1 In the ShoreTel Communicator tool bar, click the ShoreTel icon. A shortcut menu
appears.

Step 2 Click Configure ShoreTel System. The ShoreTel System dialog box appears.
Step 3 Click the Outlook tab as shown in Figure 18-16.

Step 4 Click Install. In some cases, a warning appears requesting that you close running
applications before continuing. Close the applications as requested.
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ShoreTel 12.2

Options and Preferences N

General
QuickDialer
Call Handling Mode
Standard
In a Meeting
Qut of Office
Extended Absence
Cuskom
Personalized Call Handling
Extension Assignrment
Additional Phones
Find Me
Waice Mail
Escalation

Telephony

Instant Messaging
Presence
Privacy

Conferencing

SoftPhone

Sounds

Language

Planning and Installation Guide

Cutlook

Contact Irnpork

| Import contacts From Cutlook
Open Outlook contacts when calls arrive

Yaice Mail

Attach Wave file to message when moved to different Folder
Delete voice mail when message is moved to different Folder

COutlook Vaoice Mail Integration is installed.

Calendar

Use Cutlook appointments to change Call Handling Mode

Calendar integration with Outlook is not currently installed,

Irnport Options. ..

Uninstall...

Install...

| Ok | | Cancel |

Apply

Figure 18-16

ShoreTel System Control Panel (Outlook Tab)
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18.4.2 Installing Automatic Call Handling

Although the ShoreTel Communicator installation installs the components for Microsoft
Outlook integrated voice messaging, it does not install the components for the Microsoft
Outlook Automated Call Handing feature.

You install these components from the ShoreTel System control panel.

NOTE When operating in Microsoft Vista, Microsoft Windows 7, or Microsoft Windows

Server 2008 environments, users who do not have local administrative rights will
not be able to install Communicator for Windows and Outlook voice Mail/
Calendar Integration.

To install Automatic Call Handling:

Step 1

Step 2

Step 3
Step 4

272

Right-click the ShoreTel Communicator icon in the Windows taskbar tray.

The ShoreTel menu appears.

Click Configure ShoreTel System.
The ShoreTel System dialog box appears.

In the ShoreTel System dialog box, click the Outlook tab.

In the Call Handling field, click Install to install the Microsoft components.

In some cases, a warning appears requesting that you close running applications
before continuing. Close the applications as requested.

When the Auto CHM form is updated from one ShoreTel Communicator release to
another, it must be re-registered on a per-user basis.

This registration cannot be done by the installer. It must be done when each user
logs onto ShoreTel Communicator for the first time following an upgrade.

The registration requires that Outlook be closed.

Users can expect to see a dialog box advising them to close Outlook if it is running
at the time the registration is performed.)

The installation takes a few minutes to complete. Once started, it cannot be
interrupted.

Collaborative Data Objects or “CDO,” a component of Microsoft Outlook, must be
installed to use the automatic call handling feature. Refer to documentation on
Microsoft Outlook for information on adding this component to your installation.
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18.4.3 Memorized Phone Number Management

You have the option of importing Outlook contacts to the ShoreTel Communicator Quick
Dial feature.

To set the option under Memorized Phone Number Management:

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6
Step 7

Step 8
Step 9

ShoreTel 12.2

In the Memorized Phone Number Management section, click Read phone
numbers from Outlook on startup option.

If you want to exclude FAX numbers from the search, click Don't include FAX
numbers.

If you want Outlook Contact to apﬁear when you have an incoming call, click Pop
Outlook contacts on incoming call.

Click More Options to select which Outlook contacts to import. The MAPI Import
Options dialog box appears.

Click Enable Disk Caching if you want Outlook contacts to be available without
delay when ShoreTel Communicator starts.

When you have enabled disk caching, you can set when ShoreTel Communicator
imports contacts. If disk caching is not enabled, ShoreTel Communicator imports
contacts every time it starts.

Click the Import Configurator tab.

Click the locations where you want ShoreTel Communicator to search for contact
information.

To select individual folders, click Details and check the folders you want searched
for contact information.

Click OK.

If you want to import contacts now, return to the Disk Cache Options tab and click
Read Contacts Now.

If you do not click this button, the Outlook contacts will be imported the next
time you start ShoreTel Communicator.

It will take some time for the ShoreTel Personal ShoreTel Communicator to load
your Microsoft Outlook Contacts.

Your Outlook Contacts will not be available until loading has been completed.
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18.5

18.6

18.6.1
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Upgrade Procedures

When the ShoreTel system is upgraded, users running older versions of ShoreTel
Communicator or Call Manager may be informed that they must upgrade. Upgrades of the
system may not require client upgrades.

Refer to the online knowledge base on the ShoreCare web site to determine if a system
upgrade requires client modifications.

User Licensing

ShoreTel offers three user license types:

® Extension and mailbox
Extension-only
® Mailbox-only

These new choices allow users to request a phone extension license without having to
purchase a mailbox at the same time.

This additional flexibility may be helpful in situations where a fax machine, a modem, or a
lobby phone is desired and a mailbox for voice mail was not needed. Similarly, users can
purchase a mailbox without having to purchase a phone extension.

Earlier releases of the ShoreTel product offered Single Site and Multi-Site Enterprise license
keys. In this release, the Single Site key is no longer available.

For existing users, the Single Site key can still be used and will be renamed as a “Single Site
Extension and Mailbox” license.

Previous Multi-Site Enterprise keys become “Extension and Mailbox” licenses.

Purchasing User Licenses
Each user must be configured with one of those three license types.
A license must be purchased for each user, based upon the needs of that user.

To see if an installation is in compliance with the number of licenses purchased, all
Extension-Only, Mailbox-Only, and Mailbox-and-Extension users are counted and
compared against the sum of the licenses purchased.

® Extension and mailbox: Purchase of this license entitles the user to be assigned to
both a physical extension and a ShoreTel mailbox.

® Extension-only: Purchase of this license entitles the user to be assigned to a physical
extension, either via explicit assignment or via Extension Assignment.

® Mailbox-only: Purchase of this license allows the user to be assigned to a ShoreTel
voice mail-box.
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18.6.2

18.6.3

Language Licenses

ShoreTel supports multiple languages in addition to US English (which will remain the
default language for new installations). One or more languages can be running at a site by
purchasing a language license.

If only one language is needed at a single site, there is no need to purchase a language
license.

For instructions on configuring the User Licenses or Language Licenses via Director, please
refer to the ShoreTel 12 System Administration Guide.

License Control

License Control adds enforcement and branding to the ShoreTel product and provides
tighter enforcement (via MAC address-based node locking) on existing licensing.

When an existing ShoreTel system is upgraded to the current software release, an
enforcement scheme requires entry of a system key.

When launching ShoreWare Director, you are asked to enter either a Small Business Edition
(SBE) or Enterprise Edition (EE) key (see below for details on the differences between
these two).

You can request a key online via Director.

If an invalid key is entered or if the field is left empty, you will be allowed to log into the
system for 45 days.

If no action is taken within the 45-day grace period, ShoreWare Director will be locked and
you will be unable to make any configuration changes to the system (although the phones
will continue to work).

This 45-day period allows for unplanned, ad hoc changes that may cause you to exceed
license limits while providing time to comply with the license requirements by either
removing unneeded configurations or by ordering additional licenses.

You will be forced to purchase one of two keys available:

® SBE key - required for Small Business Edition

— This key is for smaller sites that do not have remote offices

— Use of this key will result in the display of SBE branding (on the initial login
page above the navigation pane)

— The number of users will be restricted to no more than 50

— Users will be unable to add an additional site key

® EE key — required for Enterprise Edition
— This is for larger sites with more than one site
— Existing branding will be displayed
— System behaves as it does today, except that number of sites is enforced via
nagging
— Block adding an additional SBE or EE key
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® For an SBE system, the following features will be disabled:
— AMIS
— SMDI
— On-net Dialing

Please refer to the ShoreTel 12 System Administration Guide for instructions on configuring
SBE licensing via Director or for more information about the following types of Keyed
License Types and Self-Audited License Types:

® Keyed License Types:

ShoreWare System License (Enterprise and Small Business Editions)
ShoreWare Additional Site License

ShoreWare Extension License

ShoreWare Mailbox License

ShoreWare SoftPhone License

ShoreWare Additional Language License

Mobile Access License

ShoreWare SIP Trunk License

ShoreWare SIP Phone License

ShoreWare Standard Resolution Video License
ShoreWare High Resolution Video License

Professional Access License

Operator Access License

Workgroup Agent Access License

Workgroup Supervisor Access License

ShoreWare External Unified Messaging SIP Link License
Audio Conference License

Web Conference License

® Self-Audited License Types:

ShoreTel Communicator with Personal Access
Remote Server Software License

SIP Trunk License

TAPI Application Server License

Phone API License
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18.7 Other Considerations

18.7.1 Windows Accounts and the ShoreTel Communicator

You must log in to your computer with your Windows account information to gain access
to the ShoreTel Communicator application.

If multiple users share the same computer, they must have separate Windows accounts to
gain access to the ShoreTel Communicator application.

Be sure to install ShoreTel Communicator on the computer using the Adminaccount.

When new users log in to Windows, they will see the ShoreTel Communicator icon on the
desktop.

The first time this ShoreTel Communicator is selected, the user is stepped through a
“Getting Started” wizard.

18.7.2 Changing the Server Name

If the ShoreTel server name has changed, update the name of the server under Settings/
ShoreTel login.
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CHAPTER19

Cut-Over

This chapter provides the requirements and other information for implementing the cut-
over from your existing telephone system to the ShoreTel system. The topics discussed in
this chapter include:

® “Cut-Over Requirements” on page 279
® “Cut-Over Implementation” on page 280

® “Cut-Over Worksheet” on page 282

19.1 Cut-Over Requirements

As cut-over approaches, you should review and confirm your plan, assemble the cut-over
tools, and line up resources to support the cut-over.

19.1.1 Cut-Over Worksheet

The cut-over worksheet is used by the installer during the cut-over to move all end-users
from the old system to the new. It is extremely important that the cut-over worksheet be
prepared before the cut-over begins. You can use the cut-over worksheet at the end of this
chapter to document all new and existing connections. A soft copy of this form is available
in a planning and installation workbook from ShoreTel. Make copies as necessary.

Use a pencil when preparing the cut-over worksheets, to allow for changes that may occur
during the cut-over.

19.1.2 New Trunks

New trunks should be installed before cut-over. This allows time for them to be terminated,
configured, and tested with the ShoreTel system.

19.1.3 Cut-Over Coverage

There are two aspects to cut-over coverage:

® The team involved with planning the ShoreTel system must be on site before, during,
and after cut-over.

® Appropriate coverage must be scheduled to monitor the newly installed ShoreTel
system for errors and last-minute configuration changes, and to help end-users with
any questions they might have. ShoreTel recommends that you have support
personnel on site before the first users arrive, to ensure that the system is functional
and that telephone calls are processed properly.
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19.2

19.2.1

19.2.2
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Cut-Over Implementation

Once planning is completed, it is time to bring the ShoreTel system into service. Use the
checklists in this section to implement the cut-over, starting with the top-level checklist
below.

Table 19-1 Cutover Implementation Checklist

Description Completed

Complete the tasks listed on the basic cut-over checklist.

Cut-over and test all trunks.

Cut-over and test the remaining devices (telephone, fax machines, modems,
and so on).

Confirm the cut-over coverage.

Basic Cut-Over Checklist

Table 19-2 Basic Cut-Over Checklist

Description Completed

Secure the telephone company’s contact names, telephone numbers, and
pager numbers for testing.

Set up a command center to support cut-over activities.

Ensure that copies of the floor plans and cut-over worksheets are
available.

Secure access to building and office areas that require ShoreTel voice
switch telephones.

Ensure that a telephone is installed next to the ShoreTel voice switch for
testing.

Ensure that music-on-hold is installed and tested.

Record and test the auto-attendant greeting for on-hours and off-hours.

Test all telephones.

Test paging and night bell features, if applicable.

Trunking Cut-Over

For existing trunking, use the cut-over worksheets to identify the trunks that are used from
the old system (if applicable), and terminate them on the voice switches. Use a test
telephone to dial in and out of each trunk, verify that it routes to the correct location, and
listen closely to the voice quality.

When preparing new trunks for installation, use the following checklist.

When all of the trunks have been tested, have the telephone company’s tester open the
trunk group, and allow the callers to use the new trunks.
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Table 19-3 Trunking Cut-Over Checklist

Description Completed

Identify the new trunks.

Terminate the new trunks on the ShoreTel voice switches.

Contact the telephone company’s tester, and test each trunk (one at a
time).

Agree on the specific trunk that is being tested.

Have the tester dial in on the new trunk.

Answer the incoming call on a test telephone.

Observe overall voice quality.

Go through this checklist until all trunks are tested.

19.2.3 Cut-Over of Remaining Devices

Use the following checklist to test each new end-user device that is being installed.

Table 194 Remaining Devices Cut-over List

Description Completed

Place an internal call from the new device.

Place an external call from the new device.

If applicable, place a DID call.

If the device is for a user with voice mail, leave a welcome message similar
to the following:

“This is <your_name> from <company_ name>. Welcome to your new,
revolutionary, IP-based communications system. You will find the
following materials on your desk...”

Leave a user guide on the user’s desk. This provides information about the
ShoreTel system’s commonly used features as well as general system
information.

19.2.4 Cut-Over Coverage

It is recommended that the cut-over team arrive on site before the beginning of the next
business day after cut-over, to answer questions from end-users as they begin to use the
ShoreTel system.
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19.3 Cut-Over Worksheet

Table 19-5 Cut-Over Worksheet

Name Extension/DID ShoreTel Port # Patch Panel # IDF # Station Cable #
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Table 19-5 Cut-Over Worksheet (Continued)

Name Extension/DID ShoreTel Port # Patch Panel # IDF # Station Cable #
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Table 19-5 Cut-Over Worksheet (Continued)

Name Extension/DID ShoreTel Port # Patch Panel # IDF # Station Cable #
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CHAPTERZO

Training

ShoreCare QuickStart is a virtual training program that is revolutionizing the way people
learn to operate the ShoreTel system. QuickStart is an innovative, no-hassle approach to
preparing system administrators, operators, and users for their ShoreTel implementation.

ShoreTel is committed to ensuring that our customers have the tools and knowledge base
they need to take full advantage of the new era of communication convergence. ShoreCare
QuickStart fulfills that commitment.

All the courses available through ShoreCare QuickStart are provided online for your
convenience. Some instruction modules include simple interactive tutorials that introduce
you to basic features and configurations of your new ShoreTel system. More advanced
technical training is available via live interactive web-based sessions or in-classroom
instructor led training. In these advanced sessions you can learn about software
configuration options and troubleshooting tips from an instructor providing valuable
feedback for your specific issues.

For more information, please contact your ShoreTel-authorized partner or visit the
ShoreCare QuickStart web center, available through www.goShoreTel.com.

The topics discussed in this chapter include:
® “Recommendations” on page 285
® “Training Materials” on page 286
® “End-User Training” on page 286
® “Operator Training” on page 286
® “Workgroup Training” on page 287

® “System Administrator Training” on page 287

20.1 Recommendations

The following recommendations will assist you with training.

® It is critical that all employees, workgroup agents/supervisors, and operators be
familiar with ShoreTel services before the system is put in service.

® Be sure to consider training needs as your staff changes over time. You can return to
ShoreCare QuickStart to train new employees on the use of the ShoreTel system.
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20.2 Training Materials

The following training materials are available:

® User guides and self-paced online tutorials are available through the ShoreTel
Communicator Help menu or from ShoreTel’s online knowledge base.

o Sﬁstem administration training and end-user training are available through a
ShoreTel-authorized partner or through ShoreTel, Inc.

® Additional training materials can be downloaded from ShoreTel.

20.3 End-User Training

QuickStart offers online tutorials to familiarize end-users with the features and
functionality of the ShoreTel Communicator client. The tutorials, which are self-paced and
do not require registration, highlight the commonly used features and functions available
in the ShoreTel Communicator - Personal, Professional, Workgroup Agent and Operator
Access. Users will learn how to install the client, answer calls, transfer a call, make
conference calls, and access voice mail. A sound card and speakers are helpful but not
necessary.

User training should be completed before your cut-over date.

20.4 Operator Training

Operators, receptionists, and administrative assistants have special needs and
responsibilities. In addition to the ShoreTel Communicator - Operator Access tutorial,
ShoreTel offers an interactive online session in which such users can learn how to
maximize the power of the ShoreTel system.

ShoreTel encourages company operators, receptionists, or administrative personnel who
support multiple managers to participate in a one-hour, live interactive web session
introducing the ShoreTel Communicator - Operator Access. The training covers these
topics:

® Answering, transferring, and conferencing calls

® Accessing voice mail

Using toolbar shortcuts
® Monitoring extensions
® (all routing

¢ (Call handling modes

Class participants are able to experience a live ShoreTel system and ask questions of the
instructor.

As a prerequisite for this class, ShoreTel asks that all class participants view the ShoreTel
Communicator - Operator Access tutorial.

Operator training should be completed before your cut-over date.
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20.5 Workgroup Training

Workgroups, such as those in a small call center, are empowered with special features and
functionality. In addition to viewing the ShoreTel Communicator - Workgroup Access
tutorial, you can learn more by signing up for ShoreTel’s special online training sessions on
this subject.

ShoreTel encourages those customers who will be using the ShoreTel Communicator -
Workgroup Access to participate in a one-hour, live interactive web session introducing the
ShoreTel Communicator - Workgroup Access. These sessions are available to ShoreTel
customers on a request basis and concentrate on the workgroup configuration of the
requesting company.

The training covers these topics:
® Answering, transferring, and conferencing calls
® Accessing voice mail
® Using toolbar shortcuts
® Monitoring agent extensions
® Monitoring calls in the queue
® (all routing and call distribution

® (all handling modes

Class participants are able to experience a live ShoreTel system and ask questions of the
instructor. Contact your ShoreTel-authorized partner or visit the ShoreCare QuickStart web
center for more information regarding course content and registration.

As a prerequisite for this class, ShoreTel asks that all class members view the ShoreTel
Communicator - Workgroup Access tutorial.

Workgroup training should be completed before your cut-over date.

20.6 System Administrator Training

ShoreTel welcomes system administrators to review course content and register for an
interactive training session on the ShoreWare Director software. This training complements
the documentation available for the system and gives system administrators the
opportunity to interact with a ShoreTel system expert.

ShoreTel’s system administration training is designed for IT professionals who will be
responsible for the configuration and ongoing support of the ShoreTel system. The training
covers these topics:

® Getting started

® Setting up single-site and multisite environments
® Configuring ShoreTel Voice Switches

® Trunks

® Users

® Voice mail
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® Automated attendant menus
® Workgroups

® Maintenance

The class (led by an online instructor) lasts about four hours. Participants are able to
interact with a ShoreTel system and ask questions of the instructor. Contact your ShoreTel-
authorized partner or visit the ShoreCare QuickStart web center for more information
regarding course content and registration.

Please register for system administration training at least three weeks before your proposed
cut-over date.
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A.2

APPENDIXA

International Planning and
Installation

This chapter provides detailed information about voice switches, operating systems, and
features that are supported when the ShoreTel system is used outside the United States of
America. The topics discussed in this appendix include:

® “Software and Feature Support” on page 289
® “Language Packs” on page 289
® “Analog Telephones, Tones, Cadences, and Impedances” on page 292

® “Dialing Plan Considerations” on page 292

Software and Feature Support

For information concerning software and feature support throughout the world, contact
your ShoreTel Sales Partner or refer to the ShoreTel Country Availability webpage located
at:

http://www.shoretel.com/international/

Language Packs

Language packs within the ShoreTel system define the language used in the following three
independent parts:

® Voice prompts (Voice mail, Auto Attendant, system announcements)
® Telephone User Interface (telephone display and ShoreTel Communicator interface)
® Online help for ShoreTel Communicator
Language pack availability affects the behavior of the system in the following areas:
® Site
¢ Trunk
® Workgroup
® Auto Attendant
® Voice Mail
® User

® ShoreTel Communicator
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Director panels that program language options include:

® Edit Site panel: The Edit Site panel, shown in Figure A-1, specifies the language pack
used by the Backup Auto-Attendant (BAA).

To access the Edit Site panel, select Administration > Site from the main menu, then
click on the name of the desired site.

(Edit this record ___________________[ETSNGEES

Marme: W
Country: [austratia x|
Language:

Farent: Im

Figure A-1 Language set at Site level

® Workgroup panel: The Workgroup panel, shown in Figure A-2, specifies the
language that the system uses for playing prompts to inbound callers.

To access the Edit Workgroup panel, select Administration > Workgroups from the
main menu, then click on the name of the desired site.

WPr.kgrﬂupS Hew | Copy | Save | Delete | Reset | Mﬂ
Edit Workgroup
* modified

[Edit this record ______________[EFENGErEee
Marme: ISpain Sales
Extension: |sss-sssss
Backup Extension: [o88-55677 : Fo PROV (ﬂl
DID: W [+140896 =] [21325 (DID Range: +14089621320 - 21334)
DMIS: Edit DHIS Map |
User Graup: [Executives =l
¥ tailbox (server) |Hq Server 'I Escalation Profiles and Other Mailbox Options
Language: English(US} =]

English(US) -

¥ Accept Broadcast Messages p p

; i y German
I Include in System Dial By Name Direct|English(ui)
A French
™ tlake Number Private Dutch
Spanish{CALA} £ g
Recorded Mame: Danish J Import | no audio input
5 . Italian |—
YWoice Mail Password: Swedish | Confirm: |uu

Chinese(Simplified) ~
7 Enable Automatic Agent Lagout on Ring Mo Answer

Figure A-2 Language set at Workgroup level

® Edit Trunk Group panel: The Edit Trunk Group panel, shown in Figure A-3, specifies
the language prompts are played to incoming callers.

To access the Edit Trunk Group panel, select Administration > Trunks > Trunk
Groups from the main menu, then click on the name of the desired trunk group.
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Trunk Groups
Edit T1 PRI Trunk Group

R N - - rc<h this page

Hew | Copy | Save Delete Reset Mﬂ

Marne: |Es11 trok grp
Site: HeadQuarters
Language: English(US}) R4
Inbound: Spanish(Spain)
Mumber of Digits from CO: Senman,
English{UK}
W OIS French

Dutch
M DD i

Danish

[T Extension Italian
Swedish

Chinese(Simplified) ~
& Translation Table: |<N0n“5 |
 Prepend Dial In F'reﬁx:l

© Use Site Extension Prefix

Figure A-3 Language set at Trunk Group level

® Edit User panel: The Edit User panel, shown in Figure A-4, specifies the language
prompts used for the user’s telephone interface and voicemail prompts.

To access the Edit User panel, select Administration > Users > Individual Users from
the main menu, then click on the name of the desired user.

Help
U?\ers Hew | Copy | Save | Delete | Reset |
Edit User
. * modified
w General p Personal Options | Distribution Lists b Workgroups Refresh this page

First Mame: I.Iohnny
Last Mame: IM
Murnber: |sss-553lls
License Type: |Extension and Mailbox vI
Caller 1D: | (e.g. +1 (408) 331-3300)
W DiD: |+1208331 x| [3017 (DID Range: +14083313916 - 3939)
FSTH Failover: |None 'I
User Group: |Executiues ;I Go to this User Group
Site: |HeadQuarters 'l
Language: English(UK} 'I
Home Fort: Gitryan m

French 2ina8 =]

Dutch

Spanish{CALA) - = I

Danish ftswitch

: Halian

Current Port: Swedish Go Home |

Chinese(Simplified) __|
Jack # Horwegian 53

Figure A-4 Language set at User level

In language priority, a workgroup language overrides the language associated with a trunk,
which in turn overrides the language associated with an individual user.
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A3

A4

A.4.1

A.4.2

A.43

A44
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Analog Telephones, Tones, Cadences, and
Impedances

For all supported countries, standard analog telephones are available on a per-country
basis. The main difference between telephones in different countries is the line impedance.
The ShoreTel Distributed Call Control software will provide the appropriate impedance
required for each supported country. Tones, cadences, and impedance requirements are
matched on a per-country basis.

Dialing Plan Considerations

When planning a global voice network, remember that the ShoreTel system is a single
image system and that you must consider all countries and locations when designing the
international dialing plan. The ShoreTel system can match the dialing plan requirements of
the local service provider for the supported countries.

Single-Extension Plan

Across the global voice network, all extensions must be unique and cannot overlap.

Trunk Access Codes

Across the global voice network, when you configure trunk access codes, that portion of
the dialing plan will be reserved so you will be sacrificing one digit. Typically in the US,
customers use 9 as a trunk access code. Internationally, those in the EMEA, for instance,
often use 0 as a trunk access code. The following are some things to consider when you
create a trunck access code:

® Using two different trunk access codes will limit users to only being able to access
certain trunk groups.

¢ If you use a single trunk access code, some users will need to be retrained.
® Alternatively, 8 could be defined for the trunk access code globally.

ShoreTel recommends proper identification from the beginning. The trunk access code
should not be changed later.

Operator Digit

The leading digit of 0 is typically reserved for dialing the operator in the US. The operator
digit is configurable. Similarly, EMEA customers are accustomed to dialing 9 to reach the
operator.

ShoreTel recommends choosing a single digit for the trunk access code and selecting a
different single digit for the operator.

Emergency Numbers

The ShoreTel system allows dialing of emergency numbers with and without trunk access
codes. For this reason, you should architect the dialing plan for this feature.

® 011 is used in the US.
® 112 is used in Europe and other countries.

® Check for other countries and regions for local requirements.
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Thus, extensions should not begin with 0, 1, or 9 to make use of this feature.

Each site can have a maximum of ten emergency numbers to accommodate locations where
multiple emergency service numbers are required.

For more information about emergency numbers, see the appendix in the ShoreTel 12:
System Administration Guide about emergency 911 operations.

A.4.5 DID Numbers

DID numbers are related to the trunk group in which they are associated. You should strive
to match the last digits of the DID number to the user’s extension number.
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APPENDIXB

Regulatory and Safety Information

This chapter provides detailed information regarding compliance of the ShoreTel system
with the international regulatory bodies. The chapter also addresses safety concerns related
to installation, operation and general use of the ShoreTel system. The topics discussed in
this appendix include:

® “Agency Approvals” on page 295

® “EMC Compliance Statements (SG-8/12/24 and T1)” on page 296

® “Safety” on page 297

B.1 Agency Approvals

Table B-1

Agency approvals

Category

Regulatory Compliance / Agency Approval

EMC

EN 55022
Class A
(SG-12, SG-8, SG-24, SG-T1)

EN 55022
Class B/Class A
(SG-E1)

FCC Part 15
Class A
(5G-12, SG-8, SG-24, SG-T1)

EN 55024:1998 including amendments
A1:2001 and A2:2003
(SG-24, SG-E1)

Electrical Safety

FCC Part 68 for SG-24, SG-T1

IEC 60950:1999 3rd ed.
SG-8, SG-12, SG-24, SG-T1, SG-E1

EN60950:2000
SG-8, SG-24, SG-T1, SG-E1

AS/NZ 60950:2000
SG-8, SG-24, SG-T1, SG-E1

UL60950 3rd ed. 2000
SG-8, SG-12, SG-24, SG-T1, SG-E1
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B.2

B.2.1
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Table B-1 Agency approvals (Continued)

Categor Regulatory Compliance / Agency Approval
gory g y p gency App

ACA TS001-1997:
SG-8, SG-24, SG-T1, SG-E1

FCC Part 68:
SG-8, SG-12, SG-24

Telecom ETSI TS 103 021-1 V1.1 (2003-08)
SG-8, SG-12, SG-24

ETSI TS 103 021-2 V1.2 (2003-09)
SG-8, SG-12, SG-24

ETSI TS 103 021-3 V1.2 (2003-09)
SG-8, SG-12, SG-24

ETSI TBR4 Nov. 1995
SG-E1

ETSI TBR4/A1 Dec. 1997
SG-E1

ETSI TS 102 119 V.1.1.1 Aug. 2001
SG-E1

Bellcore GR-499-CORE, issue 2, Dec. 1998
SG-T1

Telecom Homologation |NZ

PTC 220/06/016 through PTC 220/06/023
SG-8, SG-12, SG-24, SG-T1, SG-E1

and IP 210/530/560 Phones

EMC Compliance Statements (SG-8/12/24
and T1)

United States

This equipment has been tested and found to comply with the limits for Class A digital
devices, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential
area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Changes or modifications to this equipment not expressly approved by the party
responsible for compliance to FCC part 15 could void the user's authority to operate the
equipment.
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B.2.2

B.2.3

B.2.4

B.2.5

B.3

B.3.1

European Union

This is a Class A product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.

Canada

This Class A digital apparatus complies with Canadian ICES-003. Cet appareil numérique
de la classe A est conforme a la norme NMB-003 du Canada.

Restricted Access Location

This product is intended to be installed only in a RESTRICTED ACCESS LOCATION. A
RESTRICTED ACCESS LOCATION is defined as an area where access can be gained only
by SERVICE PERSONNEL who have been instructed about the reasons for the restrictions
applied to the location and about any precautions that must be taken. RESTRICTED
ACCESS LOCATIONS can be accessed only through the use of a tool or lock and key or
other means of security, and are controlled by the authority responsible for the location.
SERVICE PERSONNEL are defined as persons having appropriate technical training and
experience necessary to be aware of hazards to which they are exposed in performing a task
and of measures to minimize the danger to themselves or other persons.

WEEE Information

In accordance with the requirements of council directive 2002/96/EC on Waste of Electrical
and Electronic Equipment (WEEE), ensure that at end-of-life you separate this product
from other waste and scrap and deliver to the WEEE collection system in your country for
recycling.

Safety

The following information is included in this publication for the use and safety of
installation and maintenance personnel.

WARNING This equipment uses a three-conductor power cord with safety grounding
conductor. Ensure that this is connected to an AC outlet with provision for
grounding. Ensure the permanent earthing protector is connected as directed
in the installation instructions. Consult a licensed electrician if necessary.

Important Safety Instructions

® Read all of the instructions before attempting to operate the equipment and before
connecting the power supply.

® Always follow basic safety precautions to reduce the risk of fire, electrical shock, and
injury to persons.

® To prevent fire or shock hazard, do not expose the unit to rain, moisture, or install
this product near water. Never spill liquid of any kind on this product.
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Never push objects of any kind into this product through openings, as they may
touch dangerous voltage points or short out parts, which could result in the risk of
fire or electrical shock.

Do not open the cabinet, as there are high voltage components inside. Refer servicing
to qualified service personnel.

Do not attach the power supply cord to building surfaces. Do not allow anything to
rest on the power cord or allow the cord to be abused by persons walking on it.

To protect this equipment from overheating, do not block the openings in the housing
that are provided for ventilation.

B.3.2 Electrical Safety

WARNING Do not take chances with your life. Follow these guidelines carefully:

298

Observe all safety regulations and read the warnings, cautions, and notes posted on
the equipment.

Never assume that the power is turned off. Always check to ensure that a circuit does
not have power.

Connect all power before installing changes in systems or wiring.

Use caution when installing or modifying telephone lines. Never install telephone
wiring during an electrical storm.

Never touch uninsulated telephone wires or terminals unless the telephone line has
been disconnected at the network interface.

Telephone connections to the unit should be made with number 26 AWG wire in
order to minimize risk of fire.
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APPENDIXC

IP Phone Configuration

ShoreTel IP phones are preconfigured by ShoreTel to work in conjunction with your
ShoreTel system and your network’s Dynamic Host Configuration Protocol (DHCP) server.
Once the servers are configured, you simply plug the phones into the network and they are
automatically added to your ShoreTel system.

The ShoreTel server provides the IP phones with the latest application software and the
configuration information that enables the IP phone to be automatically added to the
ShoreTel system. The ShoreTel server’s address must be provided to the phone as a vendor-
specific option.

For information on configuring DHCP for the IP phones, see "Configuring DHCP for
ShoreTel IP Phones" on page 135 and "DHCP Settings" on page 245.

However, if you are installing ShorePhone IP phones in a network without a DHCP server,
you must set the IP parameters manually through the phone interface.

The topics discussed in this appendix include:
® “Manually Configuring ShorePhones” on page 299
® “Displaying ShorePhone Settings” on page 300

Manually Configuring ShorePhones

If you are not using a DHCP server to provide the IP address and configuration parameters
to the phone, you need to manually set configuration parameters on the phone.

You can enter the phone configuration menu at bootup or by entering a key sequence from
the phone’s keypad.

To manually configure a ShorePhone at bootup:

Step 1 gor}nect the Ethernet cable into the data jack on the back of the IP phone or BB24
evice.

Step 2 At the Password prompt, enter the default password 1234, or the password
provided by your system administrator, followed by the # key.

You have four seconds to enter the password, after which the phone enters normal
operation with its current settings.

The default password can be changed in ShoreWare Director. For more
information, see the ShoreTel 12: System Administration Guide.

The BB24 setup screen can be accessed by pressing the upper leftmost and lower
rightmost buttons.

Step 3 Enter the values listed in Table C-1 when prompted. Press # to advance to the next
settings or * to exit.
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Appendix C: IP Phone Configuration

Table C-1 Configuration Values
Prompt Value
Clear All Press #. (No)
Values?
DHCP= Press * to toggle to the “off” position and then press #.
FTP= Enter the IP address of your ShoreTel server. Press #.
MGC= Press #. (The phone obtains the address from configuration files on the
ShoreTel server).
SNTP= Enter the IP address of your time server. Press #.
802.1Q Press #. Consult your network administrator before changing this value.
Tagging=off
VLAN ID= Press #.
Country= Enter the country code (see Table 9-11 on page 136).
Language= Enter the language code (see Table 9-12 on page 136).
Save all Press #. (Yes)
Changes

The phone downloads the latest bootROM and firmware from the ShoreTel server and in
the process, reboots several times. When the phone displays the date and time, the boot
and upgrade process is complete.

To manually configure an operational ShorePhone from the keypad:

Step 1 With the phone on hook, press the MUTE key followed by 73887# (SETUP#).

Step 2 At the Password {Jromé)t, enter 1234, or the password provided by your system
administrator, followed by the # key.

The default password can be changed in ShoreWare Director. For more
information, see the ShoreTel 12: System Administration Guide.

Step 3 Enter the values listed in Table C-1 when prompted. Press # to advance to the next
settings or * to exit.

The phone downloads the latest bootROM and firmware from the ShoreTel server
and in the process, reboots several times. When the phone displays the date and
time, the boot and upgrade process is complete.

Displaying ShorePhone Settings

You can display the phone’s current IP parameters setting by entering a key sequence from
the phone’s keypad.

To display the phone’s IP parameter settings:

Step 1 With the Irlyhone on hook, press the MUTE key followed by 4636# (INFO#). The
phone will display the first two parameters.

Step 2 Press # to advance the display or * to exit. The phone will resume normal
operation after the last parameter has been displayed.

Shoréelel



Appendix C: IP Phone Configuration Planning and Installation Guide

C.2.1 Resetting a ShoreTel IP Phone

You can reset the phone by entering a key sequence from the phone’s keypad.

To reset the phone, place the phone on hook, press the MUTE key followed by 73738#
(RESET#). The phone will reboot.
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APPENDIXD

ShoreTel Clients on Citrix and
Windows Terminal Servers

This appendix describes usage considerations and how to configure Citrix and Windows
Terminal Servers to run ShoreTel Communicator clients. The topics discussed in this
appendix include:

® “Overview” on page 303

® “XenApp Support Considerations” on page 304

® “Installing ShoreTel Communicator on WTS or Citrix XenApp” on page 305
e “Citrix Application Mode” on page 308

® “Configuring Other TAPI Applications” on page 308

D.1 Overview

Windows Terminal Server (WTS) and Citrix technologies can dramatically reduce
management overhead in environments where many users use the same set of applications
on similar PC desktops. These technologies allow you to centralize applications and
simplify application management and upgrades. Additionally, these technologies allow you
to remotely assist and support users with application questions or issues.

This appendix provides information specific to running ShoreTel clients. For complete
information on Windows Terminal Server or Citrix technologies, see the documentation
available online at the Microsoft or Citrix Web sites.

There are two possible ways ShoreTel Communicator can be deployed; Exclusive mode
(ShoreTel client installation on an exclusive PC, in which the ShoreTel Communicator has
its own PC; and Shared Mode (ShoreTel TAPI Service Provider (TSP) and client installation
on a Windows Terminal Server). This is the mode used by WTS/Citrix.

In exclusive mode, ShoreTel Communicator has to choose its configured line, from a
handful of lines (at the most 2 to 10). Delay in networks will not manifest as a significant
problem (as the number of lines to iterate is trivial).

In shared mode, ShoreTel Communicator has to filter through all server lines, until it finds
the right line. Delay in networks will be amplified and will manifest in slower login.

Assuming a 50 ms ping delay between WTS and HQ server, and assuming that TAPI has to
iterate through at least 3000 of the 6000 lines (on average) to find the right line, we are
looking at a delay in the order of 3000 x 50 ms = 150 seconds in total. Then it takes up to 2
to 3 minutes on average to boot up a ShoreTel Communicator. This is the reason why
ShoreTel strongly recommends co-locating the WTS/XenApp server with the HQ server and
DVS serving the user population.
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NOTE: Another side effect of shared mode is that each user will be able to see and use the
TAPI line of other users on the system

XenApp Support Considerations

Technical Support Considerations

Before deploying ShoreTel Communicator in a XenApp environment, please be aware that
while many customers have been using it within this environment very successfully, some
customers have had issues that proved very challenging to troubleshoot and resolve.

In some cases, Global Services had to request access to the core memory dump of the server
hosting XenApp to effectively isolate the issue. Although accessing memory dumps can be
disruptive in a production environment, often times this is the only way to troubleshoot
these types of complex issues.

Therefore, be aware that if a customer encounters an issue with XenApp, he may be
required to provide this type of data for troubleshooting to move forward.

Citrix XenApp Environment Best Practices

ShoreTel recommends the following best practice guidelines for computers running
ShoreTel on XenApp servers:

® Use only Citrix-ready anti-virus on their XenApp server

® Run XenApp and ShoreTel servers on a Citrix qualified server platform

® Conduct frequent de-fragmentation of the XenApp server disk

® Co-locate the Citrix/WTS server with the HQ server or DVS servicing the ShoreTel

Communicator clients.

Citrix XenApp Limited Configuration Support

The following are known limitations of ShoreTel Communicator with XenApp in the
following releases:

® Desktop mode or published/seamless mode
® Streaming mode is not supported

® Application Isolation Environment (AIE) is not supported
All features of ShoreTel Communicator are officially supported except for the following:

® Automatic import of Outlook Contacts

® Voicemail form in Outlook

® (Call Handling Mode integrated into Outlook
® Conferencing Tab in Outlook

® SoftPhone

® Video
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D.3.1

NOTE: Outlook integration may work when properly configured on the XenApp/terminal
server side, but this configuration is not officially supported by ShoreTel.

Installing ShoreTel Communicator on WTS or
Citrix XenApp

ShoreTel 12 supports ShoreTel Communicator on the following platforms:
® Windows Server 2008 for Terminal Licensing, 32-bit, SP2 (Enterprise)

® Windows Server 2008 for Terminal Licensing, 64-bit, SP2 (non R2)(Standard and
Enterprise)

® Windows Server 2008 for Terminal Licensing, 64-bit, R2

® XenApp 5.0 on Windows Server 2008 for Terminal Licensing, 32-bit, SP2 (Isolation
mode is not supported)

® XenApp 6.0 on Windows Server 2008 for Terminal Licensing, R2 (Isolation mode is
not supported)

Initial Installation (all platforms) and Upgrades (32-bit)

The following procedure is required when installing or upgrading ShoreTel Communicator
on 32-bit platforms or when installing ShoreTel Communicator on 64-bit platforms. For
instructions on upgrading ShoreTel Communicator on 64-bit platforms, refer to .

Step 1 Install ShoreTel client as described in "Desktop Installation" on page 257.

Step 2 On the desktop, launch the Control Panel and select Phone and Modem
Options.The Phone and Modem Options dialog box appears.

NOTE If this is the first time this option is activated, another dialog box will appear
first requiring outbound dial information.

Step 3 Click the Advanced tab. See Figure D-1.
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Dialing Fules I Modems  Advanced
@ The following telephony providers are installed on this computer:

Providers:

Microsoft H.323 TAPI Service Provider
Microsoft Multicast Conference TAP| Service Provider

MOIS Prowy TAP| Service Provider
ShoreT el Bemote TAP 5 ervi vide
TAP! Kemel-Mode Service Provider
Unimodem 5 Service Provider

Add... | Femove | Eonfigure...l

QK | Cancel | Apply |

Figure D-1 Phone And Modem Options, Advanced tab

Step 4 Remove all ShoreTel providers.
Step 5 Click OK to save your changes and close the dialog box.

Step 6 Do the following:

Step a On the ShoreTel Headquarters server select Program Files > Shoreline
Communications > ShoreTel Server.

Step b Copy the file TspInstall.exe.

Step ¢ Navigate to the Citrix computer on which you want to install or upgrade
ShoreTel Communicator and paste the file. We recommend copying the file
to the following location:

c:\program files\Shoreline Communications\ShoreTel Client\
Step 7 On the Citrix compute, click Start > Run.
Step 8 In the Open field, type cmd and click OK. The Command Prompt appears.
Step 9 Navigate to the directory where you copied the “TspInstall.exe” file.

Step 10 At the prompt, type the following:
TSPinstall -i StServer HQ servername

Where HQ servername is the hostname or IP address of your ShoreTel HQ
server.

This launches the TSPinstall utility as shown in Figure D-2.
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AWINNTASystem32\cmd.exe

H:=\>Tsplnstall.exe —i StServer Pouwe
CTapiReg:
CTapiReg:
CTapiReg:

Read Provider ID Ualue: £
lineAddProvider (RpcTsp.T
Read Tapi Providers from
: Read Provider ID Ualue: <
: Write Provider ID Value:
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Figure D-2

TSPInstall Command Line

Step 11 On the Citrix computer open the Phone and Modem Options Advanced tab.

Step 12 In the Provider list, select the

ShoreTel provider and click Configure. The

ShoreTel Remote TSP dialog box appears as shown in Figure D-3.

NOTE If the ShoreTel Remote TAPI Service Provider is connected to the ShoreTel
Server, the fields will be prepopulated.

ShoreTel Remote TSP

Device |

’6 Pravider [D:

Server ||

12

I | &pplication Semver

Logir: I

Password

3
Owned Mumbers: I
-

Monitored Mumbers:

Provider 5tatu

Connection type: ShoreTel Uzer
Server [0.0.0.0)
Logir:

Provider unable to complete server connection:

i

|

RPC zerver unavailable. This may indicate that the LI
Refresh Save As... |
Provider Uzage:
Use thiz zervice provider [enable] j
QK I Cancel | Apply |

Figure D-3

NOTE If an error message appears

ShoreTel Remote TSP Dialog Box

in the Provider Status field and the Server Name and

Login fields are blank, a null instance of ShoreTel Remote TAPI Service Provider
has occured and the provider must be removed.

To remove the provider, go
Modem Options Advanced
and click Remove.

ShoreTel 12.2

to the Control Panel and open the Phone and
tab. Click ShoreTel Remote TAPI Service Provider
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Upgrading ShoreTel Communicator on 64-bit Platforms
To upgrade ShoreTel Communicator on 64-bit platforms, perform the following procedure:

Step 1 Go to the Windows Control Panel and open the Phone and Modem Options
Advanced tab.

Step 2 In the Provider list, remove all ShoreTel providers.

Step 3 Perform the procedure in "Upgrading ShoreTel Communicator on 64-bit
Platforms" on page 308, starting with Step 1.

Citrix Application Mode
Citrix supports two application modes: Desktop and Published Application.

For more information, refer to the XenApp Product bulletin available at
support.shoretel.com.

Configuring Other TAPI Applications

Unlike the ShoreTel Communicator installation on a single user system, the TAPI Service
Provider on a Windows Terminal Server or Citrix system provides access to all telephony
endpoints. While the ShoreTel Communicator application only accesses the telephone
extension for the appropriate user, care must be taken with third-party TAPI-capable
applications which may be configured to act on any telephone extension.

For example, Micrsoft Outlook and the Windows Dialer can be configured to place calls on
a ShoreTel extension via TAPI. Each of these applications must be configured on a per-user
basis to use the correct line device for that user. Once the Windows Dialer has been
configured, it will store a unique line identifier in the Windows Registry for that user so
that future sessions will always use the correct telephone extension.
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Session Initiation Protocol

This chapter provides detailed information about the Session Initiation Protocol (SIP). You
should refer to this chapter for help in planning a SIP deployment on your ShoreTel system.
The topics discussed in this appendix include:

® “Overview” on page 309

® “Configuration” on page 313

E.1 Overview

Session Initiation Protocol (SIP - RFC 3261) is a newer protocol that is still being fine
tuned by the IETF and that is regarded as having the potential to become the global
signaling standard that will enable all switches, gateways, and phones to talk to one
another.

The protocol, which works at the application layer, allows users to initiate interactive
sessions between any network devices that support the protocol. SIP is capable of initiating
or terminating Internet telephony calls and other multimedia applications such as video or
gaming.

The protocol is based on a client-server model. With support for redirection services,
networked users can initiate a call or receive a call, regardless of their physical location.

In its networking negotiations SIP takes into account the following pieces of information:

® The address of the end system
® The physical media

® The call recipient's acceptance to the invitation

The protocol then configures the parameters for the session and handles the call setup and
tear-down.

SIP allows two discrete ShoreTel systems to be integrated with any IP connection, without
the need for physical tie trunking. (Note that care should be taken to make sure that the
extension numbering plans in the two systems do not overlap, and that if they do overlap,
translation tables need to be used to resolve conflicts.)

Further, the addition of SIP obviates the need to support other trunking standards, such as
BRI, through use of a SIP gateway.

In ShoreTel 12, SIP is supported via SIP trunks and SIP tie-trunks. SIP trunks will be
assigned to a particular switch as with any other trunk, so that SIP calls into and out of the
ShoreTel system will be routed through these trunks. However, up to five SIP trunks can be
associated with one analog switch port, meaning that there will be no physical channel/port
associated with each SIP trunk. The SIP trunk is a logical trunk end point which only
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handles call control responsibilities. The media flows directly between the end-point SIP
devices (i.e. call initiator and the call terminator), freeing the switch from the burden of
controlling media flow.

E.1.1 Supported RFCs

ShoreTel supports the following RFCs:

® 1889 - Transport Protocol for RTP Applications
® 2806 - URL for Telephone Calls

® 2327 — Session Description Protocol (SDP)
® 2306 - URI (Uniform Resource Identifiers)
® 2833 - DTMF

® 2076 - SIP Info

® 3261 - SIP (Session Initiation Protocol)

® 3361 - DHCP (for IPv4)

® 3515 - SIP Refer Method

® 3891 - SIP Replaces Header

® 3892 - SIP Referred-by Mechanism

® 3966 - URI for Telephone Calls

E.1.2 General SIP Comments

E.1.2.1 Conferencing

® Ports for MakeMe conferences must be available on the initiating side of a 3-way
conference call involving a SIP end-point.

® MakeMe conference ports are needed even for 3-way conference. Note that
configuration of any MakeMe conferencing support in Director requires a minimum
of 3 available conference ports.

® Anindividual SIP trunk must be provisioned for each call to the SIP device (including
conference-in or transferred calls). Thus, static SIP trunks must be provisioned with
additional trunks in line with the highest anticipated number of such calls. Similarly,
dynamic SIP trunks also require that additional individual dynamic SIP trunks are
provisioned to handle calls that are placed on hold or for conference-in calls.

E.1.2.2 DTMF
® With G.729, ShoreTel both sends and receives DTMF out of band per RFC 2833.
e With G.711, ShoreTel will only receive DTMF per RFC 2833. Not all ShoreTel
endpoints will send DTMF with G.711. For example, switches may not but ShoreTel
P phones will.
® ShoreTel IP phones support in-band G711 DTMF signaling. However, out-of-band

DTME is required for a SIP device to send DTMF to ShoreTel's voicemail or auto
attendant. SIP INFO or DTMF per RFC 2833 can be used.
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ShoreTel can be configured to use the SIP INFO function for DTMF signaling for
environments where out-of-band DTMF is needed but in which RFC 2833 is not
applicable. Note that SIP tie trunks must use SIP INFO and cannot use RFC 2833
DTMF Relay.

ShoreTel offers support for REC2833 (DTMF), so if the voicemail server is down,
external callers can now enter an extension using DTMF to ring the extension of the
user they are trying to reach. This allows callers who are accessing the ShoreTel
system over a SIP trunk to have access to the Backu]i) Auto-Attendant in the same
manner as users who are accessing the system via all other trunk types.

E.1.2.3 Foreign Language Support

In addition to English, ShoreTel will support other languages (Caller Name, Called
Name, User Name) over SIP tie trunks and service provider trunks, although certain
third-party devices may not be able to display all languages’ characters.

E.1.2.4 Routing with Static and Dynamic Trunks

From the trunk group perspective, when static and dynamic trunks are used:

— only one trunk group with dynamic trunks is allowed per switch

® outbound calls to this trunk group must be completed based in the
registration table

® calls to the same IP address will not work
e calls to different devices going to the PSTN will be selected randomly

— Trunk groups with static IP addresses will not route calls based on OSE ranges
due to the fact that static trunks do not need registration

® the switch sends the call to the next available trunk instead of sending it to
the correct OSE within the range

® this issue can be solved by creating a trunk group on a per-device basis

— OSEs routed over trunk groups in more than one switch (with dynamic trunks)
will fail

E.1.2.5 General Feature Limitations

ShoreTel 12.2

Incoming calls to an IP phone placed over a SIP tie trunk (via G729) require the IP
phone user to press the “To VM” soft key twice in order to successfully transfer the
caller to voice mail.

ShoreTel supports Music On Hold (MOH) over SIP trunks. The capacity limits of
MOH switcﬁes will not change (i.e. a switch will still be capable of providing up to 15
streams). However, these streams can be to other switches or to SIP devices, so
customers who were not at the switch capacity limit before may now find themselves
testing the limits of the switch capacity.

If the ShoreTel server has a Converged Conference bridge 4.2 installed, you should
not enable SIP. The conference bridge is not compatible with a ShoreTel system that
has SIP enabled due to the dynamic RTP port required for SIP.

3-way conference on a SIP trunk call uses Make Me conference ports. A minimum of
3 Make Me ports must be configured to support 3-way conferencing. Make Me
conferencing for 4 to 6 parties is not supported.

A SIP trunk can be a member of a 3-party conference but cannot initiate a 3-way
conference (unless the SIP device merges the media streams itself).
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ShoreTel SIP supports basic transfers (i.e. blind transfers) and attended transfers (i.e.
consultative transfers).

Silent Monitoring is not supported on a SIP trunk call.
Barge-In is not supported on a SIP trunk call.

Call recording is not supported on a SIP trunk call. Call recording requires presence
of a physical trunk in the call.

Call redirection by SIP devices is not supported.

Park/Unpark is not supported on a SIP trunk call. This is planned for a future release.
Extension Assignment is not supported on SIP trunks. Outbound trunk hunting will
automatically avoid SIP trunks when placing the call to the Extension Assignment
user. The call to the Extension Assignment user cannot be a SIP trunk; however, the
call to the external party can be a SIP trunk.

Silence detection on trunk-to-trunk transfers is not supported since it requires a
physical trunk.

Fax (and modem) redirection is not supported with SIP trunks as only physical
trunks can detect fax tones.

ShoreTel SIP supports two codecs - G.711 and G.729.

G.711 SIP devices that do not support REC 2833 DTMF cannot send DTMF digits to
Voicemail (VM) or Auto-Attendants (AA).

G.729 only SIP devices cannot talk to VM/AA unless they are configured as
Teleworkers or configured in remote site.

E.1.2.6 Additional Configuration Considerations

312

SIP Info configuration in a Trunk Group should be enabled if ShoreTel SIP tie trunks
are used.

Overlapping number plans are not allowed between two systems tied with SIP trunks
unless digit translation is used.

When translating digits between two ShoreTel systems tied with SIP trunks, even
system extensions like VM, AA should be properly translated.

SIP devices should either be physically present in the ShoreTel site where the ShoreTel
Voice Switch is hosting the SIP trunk or should be out of the ShoreTel network.

A SIP trunk group cannot host both dynamic and static SIP trunks simultaneously.
A SIP trunk group hosting dynamic SIP trunks cannot span ShoreTel Voice Switches.

When ShoreTel is working with Dynamic Trunks:

— Multiple registrations of different numbers using the same IP address is not
supported as ShoreTel uses the last one received. (This is the case of Mediatrix
2102/1402; customers are expected to use only static trunks for these devices.)

When ShoreTel is working with Static Trunks:

— OSE ranges might not work when different SIP devices are part of the same
trunk group. Customers are expected to create a dedicated trunk group for
each device that needs a static trunk.
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— Customer must ensure that SIP devices work with static trunks. Routing
problems may occur when the same switch has a dynamic trunk group. These
devices should not be registered with the ShoreTel system.

® Director does not show information about the SIP devices registered in a switch. This
information can be accessed by telneting to the switch and issuing the command
print_register_table (applies only to dynamic SIP trunks).

® Groups o)f SIP trunks can be created at once but must be deleted individually (i.e. one
at a time).

® SIP devices need to work with dynamic audio ports. Customers are expected to
disable the parameter that forces the system to use only audio port 5004.

Can be found in Director under Call Control > Options.

E.2 Configuration

Configuring SIP on your ShoreTel system consists of the following tasks:

® Configuring the ShoreTel System via Director

— Reserve the Trunk
— Create a Trunk Group
— Create a Trunk (static or dynamic)

® Configure the SIP Device (per the manufacturer's instructions)

These tasks will be discussed in more detail below.

E.2.1 Configuring the ShoreTel System via Director

One of the first tasks involved in configuring your ShoreTel system for Session Initiation
Protocol (SIP) is to reserve the trunk. This can be done by following the procedure below:

E.2.1.1 Reserve the SIP Trunk
To reserve a new SIP trunk, follow the procedure below:
Step 1 Launch ShoreWare Director and enter the user ID and password.
Step 2 Click on the Administration > Switches.

Step 3 Click on the Add new switch at site drop-down menu and select the location for
the new switch, or edit an existing switch.

Step 4 Click on the “of tzpe” drop-down menu and select the type of switch that will be
used to support the SIP trunks.

Step 5 Click Go. The Edit ShoreGear Switch page appears as shown in Figure E-1.
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IP Address: |1sz.1ss.zn.1n Find Switches |
Ethernet Address: |nn-1n-4s-
Server to Manage Switch: |SIP1 'I
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Figure E-1 Configuring Switch for SIP

Step 6 Enter a name for the switch in the Name field.
Step 7 Enter a description for the switch in the Description field.

Step 8 Click the Find Switches button next to the IP Address field and select the
appropriate switch to populate the field with an IP address.

Step 9 The Ethernet Address field auto-populates.

Step 10 Click on the Server to Manage drop-down menu and select the server that will
manage this switch.

Step 11 Enter a CESID value in the Caller's Emergency Service Identification (CESID)
field. (optional)

Step 12 Select the SIP Trunks check box to the right of the port(s) that will be associated
with a SIP trunk. Each port supports five SIP trunks.

The fax redirect feature will not work with calls that come in on SIP trunks.

Step 13 Click the Save button to store your changes.

E.2.1.2 Create a SIP Trunk Group
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To create a new SIP trunk group, follow the procedure below:

Step 1 Launch ShoreWare Director and enter the user ID and password.

Step 2 Click on the Administration link to expand the list (if it has not already been
expanded).
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Step 3 Click on the Trunks link to expand the list.
Step 4 Click on the Trunk Groups link.

Step 5 In the Add new trunk grouF at site drop-down menu, select the location where
the new SIP trunk group will be added. In the of type drop-down menu, select SIP.

Step 6 Click Go. The Edit SIP Trunk Group page appears as shown in Figure E-2.

Trunk G:rot{p§ Hew | Copy | Save | Delete | Reset | Mﬂ
E runk Group
* modified
MRefresh this page
MName: IW
Site: Headguarters
Language: m
™ Telewarkers
¥ Enable SIP Info for G.711 DTMF Signaling
¥ Enable Digest Authentication
User |D: W
Password: |ssscsssss |essosssse
Inbound:
Murmber of Digits fram CO: IB—
W DhIS Edit DHIS Map |
I DID Edit DID Range |
¥ Extension
' Translation Table: |<Non9> vl
€ Prepend Dial In Prefioc [
@ lsge Site Extension Prefix
™ Tandemn Trunking
User Group: | x|
Prepend Dial In Prefix: ]
Destination: W Search |

Figure E-2 Creating a SIP Trunk Group (Inbound Configurations)

Step 7 Enter the name of the trunk group in the Name field.
Step 8 Select the desired language for the trunk group in the Language drop-down menu.
Step 9 Select the Teleworker check box if the SIP endpoint is not at the same site as the

trunk group being configured. Selecting Teleworker has the following effects on
the system behavior:

® Audio proxies via the SG vs. the RTP are directed to ShoreWare Director or
DVS.

® RTP audio packets are sent in 20 ms audio samplings instead of 10 ms.
® The inter-site call codec is used.

Step 10 Select the Enable SIP Info for G.711 DTMF Signaling check box to have SIP
information sent between the SIP device and voice mail. Enable this if connecting
two ShoreTel systems with SIP tie trunks. Clear if the trunk is primarily used to
connect a third-party SIP device.
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Step 11 Select the Enable Digest Authentication check box and enter a user ID and

Eassword for enhanced security. All third-party SIP devices will be required to
ave matching information in the associated fields, and the user ID and password

of the device will be authenticated against the information stored in the ShoreTel

system. (optional)

If checked, any third-party SIP devices that you would like to have access the

ShoreTel system must be configured with the same user ID and password

information that you have entered here.

Step 12 Enter the desired number in the Number of Digits from CO field.

Step 13 Select the DNIS check box and click the Edit DNIS Map button to add entries to
the DNIS Map.

Step 14 Select the DID check box and click the Edit DID Range button to add entries to
the DID Digit Map.

Step 15 Select the Extension check box to route calls directly to the extension based on

]ghe number of digits received from the SIP device, and select the appropriate radio
utton.

® Translation Table - Select this option to use a digit translation table to ensure
that inbound calls are the proper length.

® Prepend Dial in Prefix - Select this to prepend inbound calls with a number that
you can specify in the field.

® Use Site Extension Prefix - Select this to use the extension prefix associated
with the site.

Step 16 Select the Tandem Trunking check box allow a legacy voice system to use a
ShoreTel system for outbound dialing.

® User Group - Tandem calls are associated with a user group for outbound trunk
selection. In-bound calls that are recognized as tandem calls are then redirected
to an outbound trunk based on the caﬁl permissions and trunk group access
associated with the user group set in Director.

® Dial in Prefix - When needed, you can specify a “dial in prefix” which is
prepended to digits collected on tandem calls. The concatenated set of digits is
then be used in outbound trunk selection for the tandem call.

Step 17 Click Save to store your changes.

E.2.1.3 Configuring Outbound Options for Trunk Groups

To configure the outbound options for this trunk group:

Step 1 Scrolling down to the Outbound section as shown in Figure E-3:
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¥ Quthound:
Network Call Routing:

Access Code: [e
Local Area Code: 408
Additional Local Area Codes: Edit
Mearby Area Codes: Edit

Trunk Services:
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¥ Long Distance

¥ International
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¥ Explicit Carrier Selection (e.g. 1010xxx)
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Hint: Required for some Jong distance service providers.

™ Remave leading 1 for Local Area Codes (for all prefixes unless a specific local prefix list is provided below)
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Figure E-3 Creating a SIP Trunk Group (Outbound Configurations)

Step 2 Enter the appropriate trunk access code for this trunk group in the Access Code
field. This is typically “9” in the U.S. and Canada.

Step 3 Enter the local area code for this trunk group in the Local Area Code field.
Step 4 Select the Local check box to enable local calls.

Step 5 Select the Long Distance check box to enable long-distance calls.

Step 6 Select the International check box to enable international calls.

Step 7 Select the n11 check box to enable telephone service calls, such as directory
assistance (e.g., 411 or 611, but not 911, which is specified below.)

Step 8 Select the 911 check box to enable emergency 911 calls.

You must have at least one trunk group per site that allows 911 calls.

Step 9 Select the Easy Recognizable Codes (ERC) check box to enable services such as
toll-free dialing calls (e.g., 800, 888, 900).

Step 10 Select the Explicit Carrier Selection check box to enable dialing special numbers
that let the caller select a long-distance carrier (e.g., 1010xxx).
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Step 11 Select the Operator Assisted check box to enable the trunk group to dial the
operator (e.g., O+).

Step 12 Select the Called ID not blocked by default check box to pass Caller ID
information bﬁ default on outbound calls. Note that in the United States, the user
can override this option with Vertical Service Codes.

Step 13 Click the Remove leading 1 from 1+10D check box to drop the leading “1” if your
long-distance service provider requires dialing only ten digits.

Step 14 Click the Remove leading 1 for Local Area Codes check box to drop the leading
“1” for the local area codes (Local and Additional Local) if your local service
provider requires dialing only ten digits for local area codes (particularly with
overlay area codes).

Step 15 (For all prefixes unless a specific local prefix list is provided below)-Click the Dial
7 digits for Local Area Code check box to enable the trunk to dial local numbers
in the local area code with seven digits, if required by your local service providers.

Step 16 Click on the Local Prefixes drop-down menu and select the local prefix for your
site, or click the Go to Local Prefixes List link to view, add, and edit the local
prefixes for your sites. When you are using a local prefix list, all prefixes not listed
are considered “long distance” and calls to these numbers require a long distance
trunk service.

Step 17 Enter a prefix in the Prepend Dial Out Prefix field to have this prefix prepended to
the dial-out string resulting from the other rules. A dial-out prefix is typically
required when connecting to, and leveraging the trunks on, a legacy PBX. Note
that the Dial Out Prefix is not applied to Off-System Extension calls.

Step 18 For Off System Extensions, click Edit to add or edit any ranges of extensions that
can be accessed through this trunk group. This is typically used when setting up a

tie trunk to a legacy PBX and configuring coordinated extension dialing. The Dial
Out Prefix rules are not applied to Off-System Extensions.

E.2.1.4 Create a SIP Trunk
To create a new SIP trunk, follow the procedure below:
Step 1 Launch ShoreWare Director and enter the user ID and password.

Step 2 Click on the Administration link to expand the list (if it has not already been
expanded).

Step 3 Click on the Trunks link to expand the list (if it has not already been expanded).

Step 4 Click on the Individual Trunks link.

Step 5 In the Add new trunk at site drop-down menu, select the location where the new
SIP trunk will be added. In the in trunk group drop-down menu, select the name

of the trunk group that you created in the previous task above.

Step 6 Click Go to display a window similar to the one shown in Figure E-4.
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Hel
T';ur!ks . Hew Copy Save Delete Reset =k

nK
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Site: Headguarters
Trunk Group: SIF Trunk Group
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Switch: |SIP1 '!

SIP Trunk Type:
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© Use IP Address [
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Figure E-4 Creating a SIP Trunk

Step 7 Enter a name for the trunk in the Name field.

Step 8 Click on the Switch drop-down menu and select the switch that the new trunk
will be associated with.

Step 9 Select the desired SIP Trunk Type radio button. There are two choices:

o Dcfrnamic - Select this radio button to provide more flexibility than a static IP
address. Note that all inbound calls will be accepted, regardless of their IP
address. If this is selected, you should use the authentication methods available
to prevent unauthorized callers from accessing the system.

® Use IP Address - Select this radio button to enter a static IP address. This is
recommended if the systems are static and will not be changing IP addresses
often.

Step 10 Enter the desired number of SIP trunks in the Number of Trunks field.

Step 11 Click the Save button to store your changes.

E.2.2 Configure the SIP Device

SIP devices are the third-party telephones, gateways, terminal adapters, and other devices
that support the protocol. The ShoreTel phones do not currently support the SIP protocol.

With each of the SIP devices you will be using, you will have to consult the manufacturer's
instructions for specific instructions on configuring the device.

In a general sense, the configurations for each SIP device will be essentially the same, and
will require that the following pieces of information are entered:

® [P address of the SIP server

® [P address of the SIP registrar server

® User name (identification for outbound calls)
® User information (OSE or DID)

® User password

® DTMEF protocol (i.e. must support REC 2833)
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APPENDIXF

Installing and Configuring Reverse
Proxy Servers for ShoreTel
Communicator for iPhone

ShoreTel Communicator for iPhone can communicate with the ShoreTel UC system via the
cellular data network or WIFI. A VPN connection must be used, unless the system uses a
configured reverse proxy server.

The data transmitted through the server is not encrypted by default. An option to configure
secure communication using SSL is available, and requires an additional reverse proxy
server. A VPN connection is not required in this configuration.

To fully set up a Reverse Proxy you would need an Apache server version 2.2 or higher, and
a SSL Certificate from a Root Certificate Authority. The system supports a self-signed
certificate, however, the users will receive a warning each time the application is launched.
This is not recommended for production deployments.

Topics discussed in this appendix include:
® '"Reverse Proxy Settings" on page 321

® "Example Reverse Proxy Configuration for Apache 2.2" on page 324

F.1 Reverse Proxy Settings

Each ShoreTel user is associated with a ShoreTel HQ or DVS Server defined by the user's
association to a Site in Director. The Server handles ShoreTel Communicator requests to
perform telephony, voicemail, and other actions. In a reverse proxy configuration, a user
must use the proxy configuration which will connect the user directly to his Server.

In the case where the user re-assigns his extension to a phone associated to a server
different from the server associated with the proxy definition, Communicator for iPhone
will not display call history.
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The reverse proxy maps public IPs/ports on specific paths with internal IPs/ports and
paths. The data received by the Reverse Proxy is routed to the internal ShoreTel Services.

Communicator

' |
HTTP
VEN HTTPS

Cellular or WIFI

HTTPS

Revarse Proxy Sarver

P )
log in Options / Settings i Eaﬁtiw
{port 80) (port 5449) 2 )
HQ or DVS
g /

Figure F-1 Reverse Proxy Data Routing with ShoreTel

Each user must provision ShoreTel Communicator for iPhone with the appropriate reverse
proxy IP address/port.

For example:
User 1 is on HQ at 10.0.0.1
User 2 is on DVS at 10.0.0.2

Reverse proxy is 10.0.0.64 (64.0.0.1 internally) using ports 5500 and 5501
Reverse proxy for User 1 is on HQ could be configured by the administrator:
10.0.0.64:5500/authenticate mapped to 10.0.0.1:80

10.0.0.64:5500/cas mapped to 10.0.0.1:5447

10.0.0.64:5500/director2 mapped to 10.0.0.1:5449

Reverse proxy for User 2 is on DVS could be configured by the administrator:
10.0.0.64:5501/authenticate mapped to 10.0.0.2:80

10.0.0.64:5501/cas mapped to 10.0.0.2:5447

10.0.0.64:5501/director2 mapped to 10.0.0.2:5449
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When setting up an account in ShoreTel Communicator, User 1 must use the reverse proxy
connection: 10.0.0.64 port: 5500 and User 2 must use the reverse proxy connection:
10.0.0.64 port: 5501.

A single reverse proxy server can be configured to provide services for multiple ShoreTel

Services.
Communicator Communicator
User 1 User2
| |
HTTPS HTTPS

Cellular or WIFI Cellular or WIF!

HTTPS HTTPS

Port 5500 Port 5501

10.0.0.64:5500authenticate  10.0.0.64:5501 /authenticate
10.0.0.64:5500/cas 10.0.0.64:550icas
10.0.0.64:5500/director2 10.0.0.64:5501 director2

Reverse Proxy
10.0.0.64 external

S— H'I'TF'-—]

Port 80 Fort 80
Paort 5449 Port 5449
Port 5447 Port 5447

HQ DVS

10.0.0.1 10.0.0.2
(user 1) (user 2}

Figure F-2 Reverse Proxy and Multiple Services

In all cases, the IT administrator must make sure that the reverse proxy can be accessed
internally and externally.

NOTE The reverse proxy configuration uses SSL. A valid SSL certificate signed by a root
certificate authority, such as Verisign, must be installed on the reverse proxy server
for communication over SSL to be secure.
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F.2 Example Reverse Proxy Configuration for
Apache 2.2

The following script example illustrates how to configure the reverse proxy on port 5500
for connection to the HQ server at 10.0.0.1.

Step 1 Modify httpd.conf to specify proxy port to be used for HTTP+SSL:

Listen: Allows you to bind Apache to specific IP addresses and/or
ports, instead of the default. See also the <VirtualHost>
directive.

Change this to Listen on specific IP addresses as shown below to
prevent Apache from glomming onto all bound IP addresses.

S oW e W 4 3 S

Listen 5500

Step 2 Verify in httpd.conf that the following modules are enabled (uncommented):
LoadModule proxy module modules/mod proxy.so
LoadModule proxy http module modules/mod proxy http.so
LoadModule rewrite module modules/mod rewrite.so
LoadModule ssl module modules/mod ssl.so

Step 3 Edit conflextra\ httpd-vhosts.conf:
#

# Use name-based virtual hosting.

#
NameVirtualHost *:5500
<VirtualHost *:5500>

# necessary for rewriting
RewriteEngine on

# uncomment the logging for problem trace only
# Rewritelog "logs/ciproxy.localhost-rewrite.log"
# RewriteLogLevel 3

# NOTE the rewrite rules have a proxy redirect
RewriteRule ~/theme/ (.+)$ /director2/theme/$1 [P]
RewriteRule ~/yui 2.7.0/(.+)$ /director2/yui 2.7.0/$1 [P]
RewriteRule "/js/ (.+)$ /director2/js/$1 [P]

ProxyPass /authenticate/ http://10.0.0.1/
ProxyPassReverse /authenticate/ http://10.0.0.1/

ProxyPass /cas/ http://10.0.0.1:5447/
ProxyPassReverse /cas/ http://10.0.0.1:5447/

ProxyPass /director2/ http://10.0.0.1:5449/
ProxyPassReverse /director2/ http://10.0.0.1:5449/

# These are Optional
ErrorLog "logs/ciproxy.localhost-error.log"

CustomLog "logs/ciproxy.localhost-access.log" combined

# SSL Engine Switch:
# Enable/Disable SSL AND PROXYING OF SSL for this virtual host.
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SSLEngine on
SSLProxyEngine on

# SSL Cipher Suite:

# List the ciphers that the client is permitted to negotiate.

# See the mod ssl documentation for a complete list.

SSLCipherSuite ALL: !ADH:!EXPORT56:RC4+RSA:+HIGH:+MEDIUM: +LOW: +SSLv2 : +EXP: +eNULL

Server Certificate:

Point SSLCertificateFile at a PEM encoded certificate. If

the certificate is encrypted, then you will be prompted for a
pass phrase. Note that a kill -HUP will prompt again. Keep
in mind that if you have both an RSA and a DSA certificate you
can configure both in parallel (to also allow the use of DSA

# ciphers, etc.)

#SSLCertificateFile "conf/ssl.crt/server-dsa.crt"
SSLCertificateFile "conf/ssl.crt/server.crt"

HH= FH= FH H H H

Server Private Key:

If the key is not combined with the certificate, use this
directive to point at the key file. Keep in mind that if
you've both a RSA and a DSA private key you can configure
both in parallel (to also allow the use of DSA ciphers, etc.)
#SSLCertificateKeyFile "conf/ssl.key/server-dsa.key"
SSLCertificateKeyFile "conf/ssl.key/server.key"

HH= H= = H

# Server Certificate Chain:

# Point SSLCertificateChainFile at a file containing the

# concatenation of PEM encoded CA certificates which form the
# certificate chain for the server certificate. Alternatively
# the referenced file can be the same as SSLCertificateFile

# when the CA certificates are directly appended to the server
# certificate for convenience.
#SSILCertificateChainFile "conf/ssl.crt/server-ca.crt"

Certificate Authority (CA):
Set the CA certificate verification path where to find CA
certificates for client authentication or alternatively one
huge file containing all of them (file must be PEM encoded)
Note: Inside SSLCACertificatePath you need hash symlinks

to point to the certificate files. Use the provided
# Makefile to update the hash symlinks after changes.
#SSLCACertificatePath "conf/ssl.crt"
#SSLCACertificateFile "conf/ssl.crt/ca-bundle.crt"

HH= = K K K

Certificate Revocation Lists (CRL):
Set the CA revocation path where to find CA CRLs for client
authentication or alternatively one huge file containing all
of them (file must be PEM encoded)
Note: Inside SSLCARevocationPath you need hash symlinks

to point to the certificate files. Use the provided
# Makefile to update the hash symlinks after changes.
#SSLCARevocationPath "conf/ssl.crl"
#SSLCARevocationFile "conf/ssl.crl/ca-bundle.crl"

HH= = FH FH H H

Client Authentication (Type) :

Client certificate verification type and depth. Types are
none, optional, require and optional no ca. Depth is a
number which specifies how deeply to verify the certificate
issuer chain before deciding the certificate is not wvalid.

+H H= H H
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#SSLVerifyClient require
#SSLVerifyDepth 10

#  Access Control:

# With SSLRequire you can do per-directory access control based
# on arbitrary complex boolean expressions containing server

# variable checks and other lookup directives. The syntax is a
# mixture between C and Perl. See the mod ssl documentation

# for more details.

#<Location />

#SSLRequire ( %{SSL CIPHER} !~ m/”(EXP|NULL)/ \

# and %{SSL CLIENT S DN O} eg "Snake 0il, Ltd." \

# and %{SSL CLIENT S DN OU} in {"Staff", "CA", "Dev"} \
# and ${TIME WDAY} >= 1 and %{TIME WDAY} <= 5 \

# and %{TIME HOUR} >= 8 and %{TIME HOUR} <= 20 )\
# or %${REMOTE ADDR} =~ m/"192\.76\.162\.[0-9]+5/

#</Location>

SSL Engine Options:

Set various options for the SSL engine.

o FakeBasicAuth:
Translate the client X.509 into a Basic Authorisation. This means that
the standard Auth/DBMAuth methods can be used for access control. The
user name is the ‘one line' version of the client's X.509 certificate.
Note that no password is obtained from the user. Every entry in the user
file needs this password: “xxj31ZMTZzkVA'.

o ExportCertData:
This exports two additional environment variables: SSL CLIENT CERT and
SSL SERVER CERT. These contain the PEM-encoded certificates of the
server (always existing) and the client (only existing when client
authentication is used). This can be used to import the certificates
into CGI scripts.

o StdEnvVars:
This exports the standard SSL/TLS related 'SSL *' environment variables.
Per default this exportation is switched off for performance reasons,
because the extraction step is an expensive operation and is usually
useless for serving static content. So one usually enables the
exportation for CGI and SSI requests only.

o StrictRequire:
This denies access when "SSLRequireSSL" or "SSLRequire" applied even
under a "Satisfy any" situation, i.e. when it applies access is denied
and no other module can change it.

o OptRenegotiate:
This enables optimized SSL connection renegotiation handling when SSL

# directives are used in per-directory context.

#SSLOptions +FakeBasicAuth +ExportCertData +StrictRequire

<FilesMatch "\. (cgi|shtml|pl|asp|php)S$">

SSLOptions +StdEnvVars

</FilesMatch>

<Directory "C:/xampp/cgi-bin">

SSLOptions +StdEnvVars

H= oS H S H o S S S S S S s s S h S S S S S S S S S Sk

</Directory>

# SSL Protocol Adjustments:

# The safe and default but still SSL/TLS standard compliant shutdown

# approach is that mod ssl sends the close notify alert but doesn't wait for
# the close notify alert from client. When you need a different shutdown

# approach you can use one of the following variables:

# o ssl-unclean-shutdown:

# This forces an unclean shutdown when the connection is closed, i.e. no
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SSL close notify alert is send or allowed to received. This violates
the SSL/TLS standard but is needed for some brain-dead browsers. Use
this when you receive I/O errors because of the standard approach where
mod ssl sends the close notify alert.
o ssl-accurate-shutdown:
This forces an accurate shutdown when the connection is closed, i.e. a
SSL close notify alert is send and mod ssl waits for the close notify
alert of the client. This is 100% SSL/TLS standard compliant, but in
practice often causes hanging connections with brain-dead browsers. Use
this only for browsers where you know that their SSL implementation
works correctly.
Notice: Most problems of broken clients are also related to the HTTP
keep-alive facility, so you usually additionally want to disable
keep-alive for those clients, too. Use variable "nokeepalive" for this.
Similarly, one has to force some clients to use HTTP/1.0 to workaround
their broken HTTP/1.1 implementation. Use variables "downgrade-1.0" and
"force-response-1.0" for this.
BrowserMatch ".*MSIE.*" nokeepalive ssl-unclean-shutdown downgrade-1.0 force-response-1.0

H= o K s H S H S S S S S S S S S 3k

#  Per-Server Logging:

# The home of a custom SSL log file. Use this when you want a

# compact non-error SSL logfile on a virtual host basis.

# CustomLog "logs/ssl request.log" "%t %$h %{SSL PROTOCOL}x %{SSL CIPHER}x \"%r\" %b"

</VirtualHost>
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APPENDIXG

ShoreGear Switches

This appendix describes the ShoreGear voice switches. Switch model numbers are located
on the rear panel, as shown in Figure G-1.

I~

CAUTION SShoreTel —
Sunnyvale, CA 94085
MODEL: SG-24
PART NO: 600-1025-04

SERIAL NO: 2CM0405020CA6
CAUTION: TO REDUCE THE RISK OF ELECTRIC SHOCK, DO ETHERNET MAC ADDRESS: 001094002CA6
NOT REMOVE COVER. NO USER-SERVICEABLE PARTS INSIDE. 100-240V-50/60Hz 2.0 A
REFER SERVICING TO QUALIFIED SERVICE PERSONNEL. Made in  MEXICO

Figure G-1 Switch Model Number Label

G.1 Switch Models

ShoreGear models are classified into three switch families, based on chassis type:

e 1-U Half Width Switches
e 1-U Full Width Switches

® [PBX Switches

The following is a brief description of each switch family.

G.1.1 ShoreGear 1-U Half Width Voice Switches

The ShoreGear 1-U Half Width Switch family is the most recent ShoreGear switch design.
1-U Half Width have a smaller footprint, use less power, and have lower heat dissipation
requirements than earlier ShoreGear switches. These switches offer higher granularity in
the number of IP users supported, allowing customers to precisely program the switch to
satisfy their requirements.

The switches can be stacked or mounted in a standard 19-inch rack. Rack mounting 1-U
Half Width Switches requires the ShoreTel Dual Tray. One or two switches are inserted into
the Dual Tray, which is then mounted into the 19-inch rack. Two switches are mounted side
by side Rack mounting the switches require the ShoreTel Dual Tray
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G.1.2

G.1.2.1

330

ShoreGear 1-U Half Width Voice Switch models include:

® ShoreGear 30 (SG 30)

® ShoreGear 30BRI (SG 30BRI)

® ShoreGear 50 (SG 50)

® ShoreGear 90 (SG 90)

® ShoreGear 90BRI (SG 90BRI)

® ShoreGear 220T1 (SG 220T1)

® ShoreGear 220T1A (SG 220T1A)
® ShoreGear T1k (SG T1k)

® ShoreGear 220E1 (SG 220E1)

® ShoreGear E1k (SG E1k)

ShoreGear Voicemail Model Voice Switches

Voicemail Model Switches are ShoreGear switches that provide voicemail services and
access to auto attendant menus for extensions hosted by the switch. Voicemail Model (V
Model) switches provide local access to voicemail while being controlled by a Distributed
server at a different location.

The switches can be stacked or mounted in a standard 19-inch rack. Rack mounting 1-U
Half Width Switches requires the ShoreTel Dual Tray. One or two switches are inserted into
the Dual Tray, which is then mounted into the 19-inch rack. Two switches are mounted side
by side Rack mounting the switches require the ShoreTel Dual Tray

ShoreGear V Model Switch models include:
® ShoreGear 90V (SG 90V)
® ShoreGear 50V (SG 50V)
® ShoreGear 90BRIV (SG 90BRIV)

Capacity

Number of V Model switches allowed per system

A ShoreTel system supports a maximum of 100 V Model Switches. There are no restrictions
concerning the allocation of switches among the sites defined by the system.

Simultaneous Voicemail Calls per V Model switches
Voicemail Model Switches support the following number of simultaneous voicemail calls.

® SG50V — Maximum of 5 Voicemail calls per switch

— G711 calls: 5
— G729 calls: 2
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G.1.3

® SG90V — Maximum of 9 Voicemail calls per switch

— G711 calls: 9
— G729 calls: 4

® SG90BRIV — Maximum of 9 Voicemail calls per switch

— G711 calls: 9
— G729 calls: 4

Call Load

Voicemail Model Switches call load capacity is as follows:

® 5400 BHCC when supporting 90 MGCP IP Phones or 90 SIP Trunks
® 3600 BHCC when supporting 90 SIP IP Phones or 90 SIP Trunks

Compact Flash Memory
Voicemail Model switches store voicemail and Auto Attendant files on compact flash. Flash
card capacity for V Model Switches is:

® SG50V:1Gb
® SGI0OV: 2 Gb
® SGY90BRIV: 2 Gb

Media Support

Voicemail Model Switches support the following media streams:

* G711

— Music on Hold (MOH): 15 calls
— Backup Auto Attendant (BAA): 50 calls

* G729

— Music on Hold (MOH): none
— Backup Auto Attendant (BAA): none

SIP support

Voicemail Model Switches support the following SIP media streams:

® G711 Ringback tone (Hunt Groups and Work Group calls): 50 media streams
® (G729 Ringback tone (Hunt Groups and Work Group calls): no support

ShoreGear 1-U Full Width Voice Switches

The ShoreGear 1-U Full Width Switch family includes three models that support analog, IP,
SIP, T1, and E1 voice data streams. Full width switch models can be stacked or mounted
directly into a standard 19-inch equipment rack. These switches are all 1 RU and have an
RJ21X connector for connection to analog phones and trunks. They also feature redundant
Ethernet LAN connections for greater availability and reliability.

ShoreGear 1-U Full Width Voice Switch models include:

® ShoreGear 120 (SG 120) — also referred to as ShoreGear 120/24 (SG 120/24)
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ShoreGear 60 (SG 60) — also referred to as ShoreGear 60/12 (SG 60/12)
® ShoreGear 40 (SG 48) — also referred to as ShoreGear 40/8 (SG 40/8)

® ShoreGear T1 (SGT1)

® ShoreGear E1 (SG E1)

® ShoreGear 24A (SG 24A)

G.1.4 ShoreGear IPBX Voice Switches

The ShoreGear IPBX Switch family is the earliest ShoreGear switch design. Although
ShoreTel no long markets IPBX switches, existing switches are supported and can be used
in a ShoreTel network configuration. IPBX switches are full width and varying heights,
depending on the switch model.

ShoreGear IPBX Voice Switch models include:

® ShoreGear 24 (IPBX 24) Voice Switch (2 RU)
® ShoreGear T1 (IPBX T1) Voice Switch (1.5 RU)
® ShoreGear E1 (IPBX E1) Voice Switch (1.5 RU)

G.2 Specifications - SG 1-U Half-Width Switches

G.2.1 ShoreGear 90 Voice Switch

The following sections describe ShoreGear 90 resource capacity, LED behavior, and
connectors. The ShoreGear 90 is not supported in installations outside the U.S. and
Canada. Figure G-2 displays the ShoreGear 90 front plate.

Audio Input Port
(music on hold)

Status Network LAN 1
LED LEDs Connector

' . @ ShoreTeI ShoreGear 90
O @@

Switch MANT

Power Network LAN 2 RS-232C RJ-21X
LED LEDs Connector Maintentance Telco Port
Port
Audio Output Port
(night bell)

Figure G-2 ShoreGear 90 Front Plate

G.2.1.1 Switch Capacity

® Analog Circuit Resources

— Ports 1-8: Eight Loop Start Trunks
— Ports 9-12: Four Extensions or DID Trunks. A single command configures all
ports as either Extensions or DID trunks.

332 Shoréelel



Appendix G: ShoreGear Switches Planning and Installation Guide

— Power Failure Transfer Unit: Trunk Port 1 to Extension Port 12

® Make Me Conference Resources: 12 ports

— Ports 1-12

¢ Maximum IP Phone Resources: 90 devices

— Analog Port Reallocation: 60
— Built-in Resources: 30

G.2.1.2 LED Descriptions

Power LED
The ShoreGear 90 has one power LED, which indicates the following:

On: The switch is operating normally.
Off: The switch has no power.

Flashing:
— 2 flashes—The switch failed its internal self-test. This indicates a hardware

failure. Replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear 90 network LEDs (LAN1 and LAN2) indicate the speed at which the switch
is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

ShoreTel 12.2
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The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M:

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED

The ShoreGear 90 has one status LED to provide general information about the ports. The
color and blink pattern of the LED indicate the port function:

e Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast, at least one port is handling an active call.

® Status LED (Yellow)
— When on steady, no ports are handling active calls and at least one port is out of
service.
— When flashing slow, the switch is not connected (or has lost connection) to a
ShoreTel server.
— When flashing fast, at least one port is handling an active call and at least one port
is out of service.

® Off: No ports are assigned.
G.2.1.3 ShoreGear 90 Connectors
The ShoreGear 90 voice switch contains the following components:
® 1 3.5 mm mono connector for audio input (music on hold)
® 1 3.5 mm mono connector for audio output (overhead paging and night bell)
® 1 DB-9 female connector for maintenance
® 2 RJ-45 connectors for the LAN interface

® 1 RJ-21X male connector for mass termination of the telephone/trunk ports

— Power Failure Transfer Unit: Trunk Port 1 to Extension Port 12
— Backup Operator: Extension Port 12

ShoreGear 90 RJ-21X Telephone and Trunk Connector
Table G-1 lists the RJ-21X Ring and Tip pin numbers for the SG 90.
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Table G-1 ShoreGear 90 RJ-21X Telephone and Trunk Connector Pins
Ring Tip
Type
Pin # | Cable Color | Pin# | Cable Color
1 Trunk 1 Blue/White 26 White/Blue
- 2 Orange/White 27 White/Orange
2 Trunk 3 Green/White 28 White/Green
- 4 Brown/White 29 White/Brown
3 Trunk 5 Slate/White 30 White/Slate
- 6 Blue/Red 31 Red/Blue
4 Trunk 7 Orange/Red 32 Red/Orange
- 8 Green/Red 33 Red/Green
5 Trunk 9 Brown/Red 34 Red/Brown
- 10 Slate/Red 35 Red/Slate
6 Trunk 11 Blue/Black 36 Black/Blue
- 12 Orange/Black 37 Black/Orange
7 Trunk 13 Green/Black 38 Black/Green
- 14 Brown/Black 39 Black/Brown
8 Trunk 15 Slate/Black 40 Black/Slate
- 16 Blue/Yellow 41 Yellow/Blue
9 Extension - DID 17 Orange/Yellow 42 Yellow/Orange
- 18 Green/Yellow 43 Yellow/Green
Extension - DID 19 Brown/Yellow 44 Yellow/Brown
- 20 Slate/Yellow 45 Yellow/Slate
Extension - DID 21 Blue/Violet 46 Violet/Blue
- 22 Orange/Violet 47 Violet/Orange
Extension - DID 23 Green/Violet 48 Violet/Green
- 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.2.2 ShoreGear 90BRI Voice Switch

The following sections describe ShoreGear 90BRI resource capacity, LED behavior, and

connectors. Figure G-3 displays the ShoreGear 90BRI front plate.

ShoreTel 12.2
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Figure G-3 ShoreGear 90BRI Front Plate

G.2.2.1 Switch Capacity

® Analog Circuit Resources
— Ports 9-12: Extensions

® Digital Circuit Resources
— Four BRI Spans, each comprising two channels: Eight channels maximum

® Make Me Conference Resource: None

¢ Maximum IP Phone Resources: 90 devices

— Analog Port Reallocation: 20
— Digital Channel Reallocation: 40
— Built-in Resources: 30

G.2.2.2 LED Descriptions

Power LED
The ShoreGear 90BRI has one power LED, which indicates the following:

® On: The switch is operating normally.
® Off: The switch has no power.

¢ Flashing

— 2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

— 3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

— 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
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and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear 90BRI network LEDs (LAN1 and LAN2) indicate the speed at which the
switch is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:
— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED

The ShoreGear 90BRI has one status LED to provide general information about the ports.
The color and blink pattern of the LED indicate the port function:

ShoreTel 12.2

® Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast (100 msec on/off), at least one port is handling an active call.

e Status LED (Yellow)
— When on steady, no ports are handling active calls and at least one port is out of

service.

— When flashing slow (1 sec. on/off), the switch is not connected (or has lost

connection) to a ShoreTel server.
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— When flashing fast (100 msec on/off), at least one port is handling an active call

® Off: No ports are assigned.

BRI LED

and at least one port is out of service.

Each BRI connector has two LEDs to indicate port activity. The color and blink pattern of
the LED indicate the port function:

® LED 1: Off, LED 2 Off — Port not configured in Director

e LED 1: Yellow, LED 2 Off — Port inactive or not connected

e LED 1: Off, LED 2 Off — Layer 1 active. Layer 2 not established

e LED 1: Off, LED 2 Green — Layer 1 active. Layer 2 active.

® LED 1: Off, LED 2 Green flashing — Call in progress (Layer 1, Layer 2, and Layer 3

active).

G.2.2.3 ShoreGear 90BRI Connectors

The ShoreGear 90BRI voice switch contains the following components:

® 1 3.5 mm mono connector for audio input (music on hold)

¢ 1 3.5 mm mono connector for audio output (overhead paging and night bell)

® 1 DB-9 female connector for maintenance

® 2 RJ-45 connectors for the LAN interface

® 1 RJ-21X male connector for mass termination of the telephone/trunk ports

® 4 RJ-45 T1 telco port

ShoreGear 90BRI RJ-21X Telephone and Trunk Connector
Table G-2 lists the RJ-21X Ring and Tip pin numbers for the SG 90BRI.

Table G-2 ShoreGear 90BRI RJ-21X Telephone and Trunk Connector Pins
Port Type Ring Tip
Pin # | Cable Color | Pin# | Cable Color
- 1 Blue/White 26 White/Blue
- 2 Orange/White 27 White/Orange
- 3 Green/White 28 White/Green
- 4 Brown/White 29 White/Brown
- 5 Slate/White 30 White/Slate
- 6 Blue/Red 31 Red/Blue
- 7 Orange/Red 32 Red/Orange
- 8 Green/Red 33 Red/Green
- 9 Brown/Red 34 Red/Brown
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Table G-2 ShoreGear 90BRI RJ-21X Telephone and Trunk Connector Pins
(Continued)
Port Type Ring Tp
Pin # | Cable Color | Pin# | Cable Color
- 10 Slate/Red 35 Red/Slate
- 11 Blue/Black 36 Black/Blue
- 12 Orange/Black 37 Black/Orange
- 13 Green/Black 38 Black/Green
- 14 Brown/Black 39 Black/Brown
- 15 Slate/Black 40 Black/Slate
- 16 Blue/Yellow 41 Yellow/Blue
9 Extension 17 Orange/Yellow 42 Yellow/Orange
- 18 Green/Yellow 43 Yellow/Green
10 Extension 19 Brown/Yellow 44 Yellow/Brown
- 20 Slate/Yellow 45 Yellow/Slate
11 Extension 21 Blue/Violet 46 Violet/Blue
- 22 Orange/Violet 47 Violet/Orange
12 Extension 23 Green/Violet 48 Violet/Green
- 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.2.3

ShoreGear 50 Voice Switch

The following sections describe ShoreGear 50 resource capacity, LED behavior, and
connectors. The ShoreGear 50 is not supported in installations outside the U.S. and
Canada. Figure G-4 displays the ShoreGear 50 front plate.

Audio Input Port
(music on hold)

Status Network LAN 1
LED LEDs Connector

@ShoreTeI ShoreGear 50

Default 4 . - -

Switch * & D LAN2 10 AN
Power Network LAN 2 RS-232C RJ-21X
LED LEDs Connector Maintentance Telco Port

Port
Audio Output Port
(night bell)
Figure G-4 ShoreGear 50 Front Plate

G.2.3.1 Switch Capacity

® Analog Circuit Resources
— Ports 1-4: Four Loop Start Trunks

ShoreTel 12.2
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Ports 11-12: Two Extensions or DID Trunks. A single command configures all
ports as either Extensions or DID trunks.

— Power Failure Transfer Unit: Trunk Port 1 to Extension Port 12

® Make Me Conference Resources: six ports

Ports 1-4, 11-12

¢ Maximum IP Phone Resources: 50 devices

Analog Port Reallocation: 30
Built-in Resources: 20

G.2.3.2 LED Descriptions

340

Power LED
The ShoreGear 50 has one power LED, which indicates the following:

® On: The switch is operating normally.

e Off: The switch has no power.

® Flashing

2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear 50 network LEDs (LAN1 and LAN2) indicate the speed at which the switch
is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.
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The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

e 100M
— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED

The ShoreGear 50 has one status LED to provide general information about the ports. The
color and blink pattern of the LED indicate the port function:

e Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast, at least one port is handling an active call.

® Status LED (Yellow)
— When on steady, no ports are handling active calls and at least one port is out of

service.
— When flashing slow, the switch is not connected (or has lost connection) to a

ShoreTel server.
— When flashing fast, at least one port is handling an active call and at least one port

is out of service.
® Off: No ports are assigned.

G.2.3.3 ShoreGear 50 Connectors

The ShoreGear 50 voice switch contains the following components:

® 1 3.5 mm mono connector for audio input (music on hold)

® 1 3.5 mm mono connector for audio output (overhead paging and night bell)
® 1 DB-9 female connector for maintenance

® 2 RJ-45 connectors for the LAN interface

® 1 RJ-21X male connector for mass termination of the telephone/trunk ports

— Power Failure Transfer Unit: Trunk Port 1 to Extension Port 12
— Backup Operator: Extension Port 12

ShoreGear 50 RJ-21X Telephone and Trunk Connector
Table G-3 lists the RJ-21X Ring and Tip pin numbers for the SG 50.
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Table G-3 ShoreGear 50 RJ-21X Telephone and Trunk Connector Pins

Ring Tip
Port Type
Pin # | Cable Color | Pin# | Cable Color
1 Trunk 1 Blue/White 26 White/Blue
- 2 Orange/White 27 White/Orange
2 Trunk 3 Green/White 28 White/Green
- 4 Brown/White 29 White/Brown
3 Trunk 5 Slate/White 30 White/Slate
- 6 Blue/Red 31 Red/Blue
4 Trunk 7 Orange/Red 32 Red/Orange
- 8 Green/Red 33 Red/Green
- 9 Brown/Red 34 Red/Brown
- 10 Slate/Red 35 Red/Slate
- 11 Blue/Black 36 Black/Blue
- 12 Orange/Black 37 Black/Orange
- 13 Green/Black 38 Black/Green
- 14 Brown/Black 39 Black/Brown
- 15 Slate/Black 40 Black/Slate
- 16 Blue/Yellow 41 Yellow/Blue
9 Extension - DID 17 Orange/Yellow 42 Yellow/Orange
- 18 Green/Yellow 43 Yellow/Green
10 Extension - DID 19 Brown/Yellow 44 Yellow/Brown
- 20 Slate/Yellow 45 Yellow/Slate
11 Extension - DID 21 Blue/Violet 46 Violet/Blue
- 22 Orange/Violet 47 Violet/Orange
12 Extension - DID 23 Green/Violet 48 Violet/Green
- 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.2.4 ShoreGear 30 Voice Switch

The following sections describe ShoreGear 30 resource capacity, LED behavior, and
connectors. The ShoreGear 30 is not supported in installations outside the U.S. and
Canada. Figure G-5 displays the ShoreGear 30 front plate.
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Figure G-5 ShoreGear 30 Front Plate

G.2.4.1 Switch Capacity

® Analog Circuit Resources

— Ports 1-2: Two Loop Start Trunks
— Ports 11-12: Two Extensions or DID Trunks. A single command configures all
ports as either Extensions or DID trunks.

— Power Failure Transfer Unit: Trunk Port 1 to Extension Port 12

® Make Me Conference Resources: none

¢ Maximum IP Phone Resources: none

— Analog Port Reallocation: 20
— Built-in Resources: 10

G.2.4.2 LED Descriptions

Power LED
The ShoreGear 30 has one power LED, which indicates the following:

® On: The switch is operating normally.
® Off: The switch has no power.

® Flashing:

— 2 flashes—The switch failed its internal self-test. This indicates a hardware
failure. Replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

— 3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

— 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.
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— 5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

— 6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear 30 network LEDs (LAN1 and LAN2) indicate the speed at which the switch
is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:
— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

e 100M:

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED

The ShoreGear 30 has one status LED to provide general information about the ports. The
color and blink pattern of the LED indicate the port function:

® Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast, at least one port is handling an active call.

e Status LED (Yellow)

— When on steady, no ports are handling active calls and at least one port is out of
service.

— When flashing slow, the switch is not connected (or has lost connection) to a
ShoreTel server.

— When flashing fast, at least one port is handling an active call and at least one port
is out of service.
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® Off: No ports are assigned.

G.2.4.3 ShoreGear 30 Connectors

The ShoreGear 30 voice switch contains the following components:

® 1 3.5 mm mono connector for audio input (music on hold)

® 1 3.5 mm mono connector for audio output (overhead paging and night bell)
¢ 1 DB-9 female connector for maintenance

® 2 RJ-45 connectors for the LAN interface

® 1 RJ-21X male connector for mass termination of the telephone/trunk ports

— Power Failure Transfer Unit: Trunk Port 1 to Extension Port 12
— Backup Operator: Extension Port 12

ShoreGear 30 RJ-21X Telephone and Trunk Connector
Table G-4 lists the RJ-21X Ring and Tip pin numbers for the SG 30.

Table G-4 ShoreGear 30 RJ-21X Telephone and Trunk Connector Pins

Ring Tip
Port Type
Pin # | Cable Color | Pin# | Cable Color
1 Trunk 1 Blue/White 26 White/Blue
- 2 Orange/White 27 White/Orange
2 Trunk 3 Green/White 28 White/Green
- 4 Brown/White 29 White/Brown
- 5 Slate/White 30 White/Slate
- 6 Blue/Red 31 Red/Blue
- 7 Orange/Red 32 Red/Orange
- 8 Green/Red 33 Red/Green
- 9 Brown/Red 34 Red/Brown
- 10 Slate/Red 35 Red/Slate
- 11 Blue/Black 36 Black/Blue
- 12 Orange/Black 37 Black/Orange
- 13 Green/Black 38 Black/Green
- 14 Brown/Black 39 Black/Brown
- 15 Slate/Black 40 Black/Slate
- 16 Blue/Yellow 41 Yellow/Blue
- 17 Orange/Yellow 42 Yellow/Orange
- 18 Green/Yellow 43 Yellow/Green
- 19 Brown/Yellow 44 Yellow/Brown
- 20 Slate/Yellow 45 Yellow/Slate
11 Extension - DID 21 Blue/Violet 46 Violet/Blue
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Table G-4 ShoreGear 30 RJ-21X Telephone and Trunk Connector Pins

(Continued)
Port Type Ring 1ip
Pin # | Cable Color | Pin # | Cable Color
- 22 Orange/Violet 47 Violet/Orange
12 Extension - DID 23 Green/Violet 48 Violet/Green
- 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.2.5 ShoreGear 30BRI Voice Switch

The following sections describe ShoreGear 30BRI resource capacity, LED behavior, and
connectors. Figure G-6 displays the ShoreGear 30BRI front plate.

Audio Input Port BRI
(music on hold) Port
RS-232C
Status Maintentance
LED Port
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LINKACT
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2l

Default ?
Switch ) "
LAN1
Network Network
Power LEDs | AN LEDs RJ-21X
LED Telco Port
Connectors
Audio Output Port BRI
(night bell) LEDs

Figure G-6 ShoreGear 30BRI Front Plate

G.2.5.1 Switch Capacity

® Analog Circuit Resources

— Ports 11-12: Extensions

¢ Digital Circuit Resources

— One BRI Span comprising two channels: two channels maximum

® Make Me Conference Resource: None

e Maximum IP Phone Resources: 30 devices

— Analog Port Reallocation: 10
— Digital Channel Reallocation: 10
— Built-in Resources: 10
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G.2.5.2 LED Descriptions

Power LED
The ShoreGear 30BRI has one power LED, which indicates the following:

On: The switch is operating normally.
Off: The switch has no power.

Flashing
— 2 flashes—The switch failed its internal self-test. This indicates a hardware

failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear 30BRI network LEDs (LAN1 and LAN2) indicate the speed at which the
switch is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

ShoreTel 12.2

® Link/Activity: When lit, this LED indicates that the switch is connected to an

Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.
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* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED

The ShoreGear 30BRI has one status LED to provide general information about the ports.
The color and blink pattern of the LED indicate the port function:

® Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast (100 msec on/off), at least one port is handling an active call.

e Status LED (Yellow)

— When on steady, no ports are handling active calls and at least one port is out of
service.

— When flashing slow (1 sec. on/off), the switch is not connected (or has lost
connection) to a ShoreTel server.

— When flashing fast (100 msec on/off), at least one port is handling an active call
and at least one port is out of service.

® Off: No ports are assigned.

BRI LED

Each BRI connector has two LEDs to indicate port activity. The color and blink pattern of
the LED indicate the port function:

e LED 1: Off, LED 2 Off - Port not configured in Director

¢ LED 1: Yellow, LED 2 Off — Port inactive or not connected

e LED 1: Off, LED 2 Off — Layer 1 active. Layer 2 not established
® LED 1: Off, LED 2 Green — Layer 1 active. Layer 2 active.

e LED 1: Off, LED 2 Green flashing — Call in progress (Layer 1, Layer 2, and Layer 3
active).

G.2.5.3 ShoreGear 30BRI Connectors
The ShoreGear 30BRI voice switch contains the following components:
® 1 3.5 mm mono connector for audio input (music on hold)
® 1 3.5 mm mono connector for audio output (overhead paging and night bell)
¢ 1 DB-9 female connector for maintenance
® 2 RJ-45 connectors for the LAN interface
® 1 RJ-21X male connector for mass termination of the telephone/trunk ports
® 4 RJ-45 T1 telco port

ShoreGear 30BRI RJ-21X Telephone and Trunk Connector
Table G-5 lists the RJ-21X Ring and Tip pin numbers for the SG 30BRI.
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Table G-5 ShoreGear 30BRI RJ-21X Telephone and Trunk Connector Pins
Port Type Ring Tp
Pin # | Cable Color | Pin# | Cable Color
- 1 Blue/White 26 White/Blue
- 2 Orange/White 27 White/Orange
- 3 Green/White 28 White/Green
- 4 Brown/White 29 White/Brown
- 5 Slate/White 30 White/Slate
- 6 Blue/Red 31 Red/Blue
- 7 Orange/Red 32 Red/Orange
- 8 Green/Red 33 Red/Green
- 9 Brown/Red 34 Red/Brown
- 10 Slate/Red 35 Red/Slate
- 11 Blue/Black 36 Black/Blue
- 12 Orange/Black 37 Black/Orange
- 13 Green/Black 38 Black/Green
- 14 Brown/Black 39 Black/Brown
- 15 Slate/Black 40 Black/Slate
- 16 Blue/Yellow 41 Yellow/Blue
9 Extension 17 Orange/Yellow 42 Yellow/Orange
- 18 Green/Yellow 43 Yellow/Green
Extension 19 Brown/Yellow 44 Yellow/Brown
- 20 Slate/Yellow 45 Yellow/Slate
Extension 21 Blue/Violet 46 Violet/Blue
- 22 Orange/Violet 47 Violet/Orange
Extension 23 Green/Violet 48 Violet/Green
- 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.2.6

ShoreGear 220T1 Voice Switch

The following sections describe ShoreGear 220T1 resource capacity, LED behavior, and
connectors. The ShoreGear 220T1 is not supported in installations outside the U.S. and

Canada. Figure G-7 displays the ShoreGear 220T1 front plate.
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Figure G-7 ShoreGear 220T1 Front Plate

G.2.6.1 Switch Capacity

¢ Digital Circuit Resources: 24 channels maximum

— One T1 circuit, 24 channels per circuit: 24 channels maximum
® Make Me Conference Resource: None

® Maximum IP Phone Resources: 220

— Digital Channel Reallocation: 120
— Built-in Resources: 100

G.2.6.2 LED Descriptions

Power LED
The ShoreGear 220T1 has one power LED, which indicates the following:

® On: The switch is operating normally.
e Off: The switch has no power.

® Flashing

® 2 flashes—The switch failed its internal self-test. This indicates a hardware failure;
replace the unit and submit a Return Material Authorization (RMA) to ShoreTel,
Inc.

¢ 3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

® 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to the
IP address request, and the IP address is not available in nonvolatile memory to
continue boot process. The switch will automatically reboot in five seconds and try
again. Check the BOOTP/DHCP server and the network configuration to ensure
that the voice switch is receiving a valid IP address.

® 5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can use
BOOTP or DHCP to tell the switch where the files are. If you are using BOOTP, set
the BOOTP server to the IP address of the ShoreWare server, and set the boot file to
/tsk/vxworks. If you are using a DHCP server that supports options 66 and 67,
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set option 66 to the ShoreWare server’s IP address, and set option 67 to /tsk/
VXWOrks.

— 6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear 220T1 network LEDs (LAN1 and LAN2) indicate the speed at which the
switch is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED

TheShoreGear 220T1 has one status LED to provide general information about the ports.
The color and blink pattern of the LED indicate the port function:

® Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast, at least one port is handling an active call.

e Status LED (Yellow)

— When on steady, no ports are handling active calls and at least one port is out of
service.

— When flashing slow, the switch is not connected (or has lost connection) to a
ShoreTel server.

— When flashing fast, at least one port is handling an active call and at least one port
is out of service.

® Off: No ports are assigned.
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Monitor and Telco LEDs

The Monitor and Telco LEDs indicate line coding, network framing, and loopback status.
These LEDs are color coded—green, yellow, and red. The Monitor and Telco LED
descriptions follow.

Telco and Monitor LED alarms and errors are logged as switch events in ShoreWare
Director’s event log.

Line Coding: This LED indicates line coding status, as follows:

When green, the line coding signal is good.

When yellow, bipolar violations (BPV) are being received at one second intervals.
When red, a loss of signal (LOS) has occurred.

When flashing red, loopback is active (local or CO).

When off, the switch has no power.

Framing: This LED indicates network framing status, as follows:

When green, the T1/E1 signal is in frame; the signal is synchronized.

When yellow, a yellow alarm has been received from the Central Office.

When flashing yellow, the frame-bit error rate has exceeded its limits. A small
number of frame-bit errors (>1 per million) have occurred; this state will take up
to 10 minutes to clear.

When flashing fast yellow, a series of frame-bit errors (>1 per 1000) have
occurred.

When red, the T1/E1 signal is out-of-frame (OOF). The received signal cannot be
framed to the Extended Superframe (ESF) or D4 format.

When flashing red, loopback is active (local or CO).

When off, the switch has no power.

G.2.6.3 ShoreGear 220T1 Connectors

The ShoreGear 220T1 voice switch contains the following components:

1 3.5 mm mono connector for audio input (music on hold)

1 3.5 mm mono connector for audio output (overhead paging and night bell)

1 DB-9 female connector for maintenance

2 RJ-45 connectors for the LAN interface

1 RJ-45 T1 telco port

1 RJ-45 T1 monitor port for connecting test equipment

G.2.7 ShoreGear 220T1A Voice Switch

The following sections describe ShoreGear 220T1A resource capacity, LED behavior, and
connectors. The ShoreGear 220T1A is not supported in installations outside the U.S. and
Canada. Figure G-8 displays the ShoreGear 220T1A front plate.
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Figure G-8 ShoreGear 220T1A Front Plate

G.2.7.1 Switch Capacity

® Analog Circuit Resources

— Ports 1-2: Two Loop Start Trunks

— Ports 9-12: Four Extensions or DID Trunks. A single command configures all
ports as either Extensions or DID trunks.

— Power Failure Transfer Unit: Trunk Port 1 to Extension Port 12

® Digital Circuit Resources: 24 channels maximum
— One T1 circuit, 24 channels per circuit

® Make Me Conference Resource: Six ports
— Ports 1-2,9-12

® Maximum IP Phone Resources: 220 devices

— Analog Channel Reallocation: 30
— Digital Channel Reallocation: 120
— Built-in Resources: 70

G.2.7.2 LED Descriptions

Power LED
The ShoreGear 220T1A has one power LED, which indicates the following:

® On: The switch is operating normally.
® Off: The switch has no power.

® Flashing

— 2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

— 3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

— 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
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to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

— 5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

— 6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear 220T1A network LEDs (LAN1 and LAN2) indicate the speed at which the
switch is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED
The ShoreGear 220T1A has one status LED to provide general information about the ports.
The color and blink pattern of the LED indicate the port function:

® Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast (100 msec on/off), at least one port is handling an active call.
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e Status LED (Yellow)

When on steady, no ports are handling active calls and at least one port is out of
service.

When flashing slow (1 sec. on/off), the switch is not connected (or has lost
connection) to a ShoreTel server.

When flashing fast (100 msec on/off), at least one port is handling an active call
and at least one port is out of service.

® Off: No ports are assigned.

Monitor and Telco LEDs

The Monitor and Telco LEDs indicate line coding, network framing, and loopback status.
These LEDs are color coded—green, yellow, and red. The Monitor and Telco LED
descriptions follow.

Telco and Monitor LED alarms and errors are logged as switch events in ShoreWare
Director’s event log.

Line Coding: This LED indicates line coding status, as follows:

When green, the line coding signal is good.

When yellow, bipolar violations (BPV) are received at one second intervals.
When red, a loss of signal (LOS) has occurred.

When flashing red, loopback is active (local or CO).

When off, the switch has no power.

Framing: This LED indicates network framing status, as follows:

When green, the T1/E1 signal is in frame; the signal is synchronized.

When yellow, a yellow alarm has been received from the Central Office.

When flashing yellow, the frame-bit error rate has exceeded its limits.

When flashing slow yellow, a small number of frame-bit errors (>1 per million)
have occurred; this state will take up to 10 minutes to clear.

When flashing fast yellow, a series of frame-bit errors (> 1 per 1000) have
occurred.

When red, the T1/E1 signal is out-of-frame (OOF). The received signal cannot be
framed to the Extended Superframe (ESF) or D4 format.

When flashing red, loopback is active (local or CO).

When off, the switch has no power.

G.2.7.3 ShoreGear 220T1A Connectors

The ShoreGear 220T1A voice switch contains the following components:

ShoreTel 12.2

1 3.5 mm mono connector for audio input (music on hold)

1 3.5 mm mono connector for audio output (overhead paging and night bell)

1 DB-9 female connector for maintenance

1 RJ-21X male connector for mass termination of the telephone/trunk ports

2 RJ-45 connectors for the LAN interface

1 RJ-45 T1 telco port

1 RJ-45 T1 monitor port for connecting test equipment
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ShoreGear 220T1A RJ-21X Telephone and Trunk Connector
Table G-6 lists the RJ-21X Ring and Tip pin numbers for the SG 220T1AL

Table G-6 ShoreGear 220T1A RJ-21X Telephone and Trunk Connector Pins

Ring Tip
Port Type
Pin # | Cable Color | Pin # | Cable Color
1 Trunk 1 Blue/White 26 White/Blue
- 2 Orange/White 27 White/Orange
2 Trunk 3 Green/White 28 White/Green
- 4 Brown/White 29 White/Brown
- 5 Slate/White 30 White/Slate
- 6 Blue/Red 31 Red/Blue
- 7 Orange/Red 32 Red/Orange
- 8 Green/Red 33 Red/Green
- 9 Brown/Red 34 Red/Brown
- 10 Slate/Red 35 Red/Slate
- 11 Blue/Black 36 Black/Blue
- 12 Orange/Black 37 Black/Orange
- 13 Green/Black 38 Black/Green
- 14 Brown/Black 39 Black/Brown
- 15 Slate/Black 40 Black/Slate
- 16 Blue/Yellow 41 Yellow/Blue
9 Extension 17 Orange/Yellow 42 Yellow/Orange
- 18 Green/Yellow 43 Yellow/Green
10 Extension 19 Brown/Yellow 44 Yellow/Brown
- 20 Slate/Yellow 45 Yellow/Slate
11 Extension 21 Blue/Violet 46 Violet/Blue
- 22 Orange/Violet 47 Violet/Orange
12 Extension 23 Green/Violet 48 Violet/Green
- 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.2.8 ShoreGear-220E1 Voice Switch

The following sections describe ShoreGear-220E1 resource capacity, LED behavior, and
connectors. Figure G-9 displays the ShoreGear-220E1 front plate.
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Figure G-9 ShoreGear-220E1 Front Plate

G.2.8.1 Switch Capacity

¢ Digital Circuit Resources: 30 channels maximum
— One E1 circuit, 30 channels per circuit

® Make Me Conference Resource: none

¢ Maximum IP Phone Resources: 220

— Digital Channel Reallocation: 150
— Built-in Resources: 70

G.2.8.2 LED Descriptions

Power LED
The ShoreGear-220E1 has one power LED, which indicates the following:

® On: The switch is operating normally.
® Off: The switch has no power.

¢ Flashing

— 2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

— 3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

— 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

— 5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports
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options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

— 6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear-220E1 network LEDs (LAN1 and LAN2) indicate the speed at which the
switch is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED

The ShoreGear-220E1 has one status LED to provide general information about the ports.
The color and blink pattern of the LED indicate the port function:

® Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast, at least one port is handling an active call.

e Status LED (Yellow)

— When on steady, no ports are handling active calls and at least one port is out of
service.

— When flashing slow, the switch is not connected (or has lost connection) to a
ShoreTel server.

— When flashing fast, at least one port is handling an active call and at least one port
is out of service.

® Off: No ports are assigned.
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Monitor and Telco LEDs

The Monitor and Telco LEDs indicate line coding, network framing, and loopback status.
These LEDs are color coded—green, yellow, and red. The Monitor and Telco LED
descriptions follow.

Telco and Monitor LED alarms and errors are logged as switch events in ShoreWare
Director’s event log.

Line Coding: This LED indicates line coding status, as follows:

When green, the line coding signal is good.

When yellow, bipolar violations (BPV) are being received at one second intervals.
When red, a loss of signal (LOS) has occurred.

When flashing red, loopback is active (local or CO).

When off, the switch has no power.

Framing: This LED indicates network framing status, as follows:

When green, the T1/E1 signal is in frame; the signal is synchronized.

When yellow, a yellow alarm has been received from the Central Office.

When flashing yellow, the frame-bit error rate has exceeded its limits.

When flashing slow yellow, a small number of frame-bit errors (10e-6) have
occurred; this state will take up to 10 minutes to clear.

When flashing fast yellow, a series of frame-bit errors (10e-3) have occurred.
When red, the T1/E1 signal is out-of-frame (OOF). The received signal cannot be
framed to the Extended Superframe (ESF) or D4 format.

When flashing red, loopback is active (local or CO).

When off, the switch has no power.

G.2.8.3 ShoreGear-220E1 Connectors

The ShoreGear-220E1 voice switch contains the following components:

® 1 3.5 mm mono connector for audio input (music on hold)

1 3.5 mm mono connector for audio output (overhead paging and night bell)

1 DB-9 female connector for maintenance

2 RJ-45 connectors for the LAN interface

1 RJ-45 T1 telco port

1 RJ-45 T1 monitor port for connecting test equipment

G.2.9 ShoreGear T1k Voice Switch

The following sections describe ShoreGear T1k resource capacity, LED behavior, and
connectors. The ShoreGear T1k is not supported in installations outside the U.S. and
Canada. Figure G-10 displays the ShoreGear T1k front plate.
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Figure G-10  ShoreGear T1k Front Plate

G.2.9.1 Switch Capacity

® Digital Circuit Resources: 24 channels maximum

— One T1 circuit, 24 channels per circuit

® Make Me Conference Resource: None

¢ Maximum IP Phone Resources: None

G.2.9.2 LED Descriptions

Power LED
The ShoreGear T1k has one power LED, which indicates the following:

® On: The switch is operating normally.
e Off: The switch has no power.

® Flashing

— 2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

— 3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

— 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

— 5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports
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options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

— 6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear T1k network LEDs (LAN1 and LAN2) indicate the speed at which the
switch is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED

The ShoreGear T1k has one status LED to provide general information about the ports. The
color and blink pattern of the LED indicate the port function:

® Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast, at least one port is handling an active call.

e Status LED (Yellow)
— When on steady, no ports are handling active calls and at least one port is out of
service.
— When flashing slow, the switch is not connected (or has lost connection) to a
ShoreTel server.
— When flashing fast, at least one port is handling an active call and at least one port
is out of service.

® Off: No ports are assigned.
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Monitor and Telco LEDs

The Monitor and Telco LEDs indicate line coding, network framing, and loopback status.
These LEDs are color coded—green, yellow, and red. The Monitor and Telco LED
descriptions follow.

Telco and Monitor LED alarms and errors are logged as switch events in ShoreWare
Director’s event log.

Line Coding: This LED indicates line coding status, as follows:

When green, the line coding signal is good.

When yellow, bipolar violations (BPV) are being received at one second intervals.
When red, a loss of signal (LOS) has occurred.

When flashing red, loopback is active (local or CO).

When off, the switch has no power.

Framing: This LED indicates network framing status, as follows:

When green, the T1/E1 signal is in frame; the signal is synchronized.

When yellow, a yellow alarm has been received from the Central Office.

When flashing yellow, the frame-bit error rate has exceeded its limits. A small
number of frame-bit errors (>1 per million) have occurred; this state will take up
to 10 minutes to clear.

When flashing fast yellow, a series of frame-bit errors (>1 per 1000) have
occurred.

When red, the T1/E1 signal is out-of-frame (OOF). The received signal cannot be
framed to the Extended Superframe (ESF) or D4 format.

When flashing red, loopback is active (local or CO).

When off, the switch has no power.

G.2.9.3 ShoreGear T1k Connectors

The ShoreGear T1k voice switch contains the following components:

1 3.5 mm mono connector for audio input (music on hold)

1 3.5 mm mono connector for audio output (overhead paging and night bell)

1 DB-9 female connector for maintenance

2 RJ-45 connectors for the LAN interface

1 RJ-45 T1 telco port

1 RJ-45 T1 monitor port for connecting test equipment

G.2.10 ShoreGear E1k Voice Switch

The following sections describe ShoreGear E1k resource capacity, LED behavior, and
connectors. The ShoreGear E1k is not supported in installations outside the U.S. and
Canada. Figure G-11 displays the ShoreGear E1k front plate.
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Figure G-11  ShoreGear E1k Front Plate

G.2.10.1 Switch Capacity

® Digital Circuit Resources: 30 channels maximum

— One E1 circuit, 30 channels per circuit

® Make Me Conference Resource: None

¢ Maximum IP Phone Resources: None

G.2.10.2 LED Descriptions

Power LED
The ShoreGear E1lk has one power LED, which indicates the following:

® On: The switch is operating normally.
® Off: The switch has no power.

® Flashing

— 2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

— 3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

— 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

— 5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports

ShoreTel 12.2 363



Planning and Installation Guide Appendix G: ShoreGear Switches

options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

— 6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear E1k network LEDs (LAN1 and LAN2) indicate the speed at which the
switch is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED

The ShoreGear E1k has one status LED to provide general information about the ports. The
color and blink pattern of the LED indicate the port function:

® Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast, at least one port is handling an active call.

e Status LED (Yellow)

— When on steady, no ports are handling active calls and at least one port is out of
service.

— When flashing slow, the switch is not connected (or has lost connection) to a
ShoreTel server.

— When flashing fast, at least one port is handling an active call and at least one port
is out of service.

® Off: No ports are assigned.
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Monitor and Telco LEDs

The Monitor and Telco LEDs indicate line coding, network framing, and loopback status.
These LEDs are color coded—green, yellow, and red. The Monitor and Telco LED
descriptions follow.

Telco and Monitor LED alarms and errors are logged as switch events in ShoreWare
Director’s event log.

® Line Coding: This LED indicates line coding status, as follows:

— When green, the line coding signal is good.

— When yellow, bipolar violations (BPV) are being received at one second intervals.
— When red, a loss of signal (LOS) has occurred.

— When flashing red, loopback is active (local or CO).

— When off, the switch has no power.

® Framing: This LED indicates network framing status, as follows:

— When green, the E1 signal is in frame; the signal is synchronized.

— When yellow, a yellow alarm has been received from the Central Office.

— When flashing yellow, the frame-bit error rate has exceeded its limits. A small
number of frame-bit errors (>1 per million) have occurred; this state will take up
to 10 minutes to clear.

— When flashing fast yellow, a series of frame-bit errors (>1 per 1000) have
occurred.

— When red, the T1/E1 signal is out-of-frame (OOF). The received signal cannot be
framed to the Extended Superframe (ESF) or D4 format.

— When flashing red, loopback is active (local or CO).

— When off, the switch has no power.

G.2.10.3 ShoreGear E1k Connectors

The ShoreGear Elk voice switch contains the following components:
® 1 3.5 mm mono connector for audio input (music on hold)
¢ 1 3.5 mm mono connector for audio output (overhead paging and night bell)
¢ 1 DB-9 female connector for maintenance
® 2 RJ-45 connectors for the LAN interface
® 1 RJ-45 T1 telco port

® 1 RJ-45 T1 monitor port for connecting test equipment

G.3 Specifications - SG Voice Model Switches

G.3.1 ShoreGear 90V Voice Switch

The following sections describe ShoreGear 90V resource capacity, LED behavior, and
connectors. The ShoreGear 90V is not supported in installations outside the U.S. and
Canada. Figure G-12 displays the ShoreGear 90V front plate.
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Figure G-12  ShoreGear 90V Front Plate

G.3.1.1 Switch Capacity

® Analog Circuit Resources

— Ports 1-8: Eight Loop Start Trunks
— Ports 9-12: Four Extensions or DID Trunks. A single command configures all
ports as either Extensions or DID trunks.

— Power Failure Transfer Unit: Trunk Port 1 to Extension Port 12

® Make Me Conference Resources: 12 ports
— Ports 1-12

¢ Maximum IP Phone Resources: 90 devices

— Analog Port Reallocation: 60
— Built-in Resources: 30

G.3.1.2 LED Descriptions

Power LED
The ShoreGear 90V has one power LED, which indicates the following:

® On: The switch is operating normally.
® Off: The switch has no power.

¢ Flashing:

— 2 flashes—The switch failed its internal self-test. This indicates a hardware
failure. Replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

— 3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

— 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
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and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear 90V network LEDs (LAN1 and LAN2) indicate the speed at which the
switch is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:
— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

e 100M:

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED

The ShoreGear 90V has one status LED to provide general information about the ports. The
color and blink pattern of the LED indicate the port function:

ShoreTel 12.2

® Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast, at least one port is handling an active call.
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e Status LED (Yellow)

— When on steady, no ports are handling active calls and at least one port is out of
service.

— When flashing slow, the switch is not connected (or has lost connection) to a
ShoreTel server.

— When flashing fast, at least one port is handling an active call and at least one port
is out of service.

® Off: No ports are assigned.

G.3.1.3 ShoreGear 90V Connectors

The ShoreGear 90V voice switch contains the following components:

® 1 3.5 mm mono connector for audio input (music on hold)

¢ 1 3.5 mm mono connector for audio output (overhead paging and night bell)
® 1 DB-9 female connector for maintenance

® 2 RJ-45 connectors for the LAN interface

® 1 RJ-21X male connector for mass termination of the telephone/trunk ports

— Power Failure Transfer Unit: Trunk Port 1 to Extension Port 12
— Backup Operator: Extension Port 12

ShoreGear 90V RJ-21X Telephone and Trunk Connector
Table G-7 lists the RJ-21X Ring and Tip pin numbers for the ShoreGear 90V.

Table G-7 ShoreGear 90V RJ-21X Telephone and Trunk Connector Pins

Ring Tip
Pin Pin
Port Type # | Cable Color | # Cable Color
1 Trunk 1 Blue/White 26 White/Blue
- 2 Orange/White 27 White/Orange
2 Trunk 3 Green/White 28 White/Green
- 4 Brown/White 29 White/Brown
3 Trunk 5 Slate/White 30 White/Slate
- 6 Blue/Red 31 Red/Blue
4 Trunk 7 Orange/Red 32 Red/Orange
- 8 Green/Red 33 Red/Green
5 Trunk 9 Brown/Red 34 Red/Brown
- 10 Slate/Red 35 Red/Slate
6 Trunk 11 Blue/Black 36 Black/Blue
- 12 Orange/Black 37 Black/Orange
7 Trunk 13 Green/Black 38 Black/Green
- 14 Brown/Black 39 Black/Brown
8 Trunk 15 Slate/Black 40 Black/Slate
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Table G-7 ShoreGear 90V RJ-21X Telephone and Trunk Connector Pins

(Continued)
Ring Tip
Pin Pin
Port Type # | Cable Color | # Cable Color
- 16 Blue/Yellow 41 Yellow/Blue
9 Extension - DID 17 Orange/Yellow 42 Yellow/Orange
- 18 Green/Yellow 43 Yellow/Green
10 Extension - DID 19 Brown/Yellow 44 Yellow/Brown
- 20 Slate/Yellow 45 Yellow/Slate
11 Extension - DID 21 Blue/Violet 46 Violet/Blue
- 22 Orange/Violet 47 Violet/Orange
12 Extension - DID 23 Green/Violet 48 Violet/Green
- 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.3.2 ShoreGear 90BRIV Voice Switch

The following sections describe ShoreGear 90BRIV resource capacity, LED behavior, and
connectors. Figure G-13 displays the ShoreGear 90BRIV front plate.
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Figure G-13  ShoreGear 90BRIV Front Plate

G.3.2.1 Switch Capacity

® Analog Circuit Resources
— Ports 9-12: Extensions

¢ Digital Circuit Resources
— Four BRI Spans, each comprising two channels: Eight channels maximum

® Make Me Conference Resource: None
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¢ Maximum IP Phone Resources: 90 devices

Analog Port Reallocation: 20
Digital Channel Reallocation: 40
Built-in Resources: 30

G.3.2.2 LED Descriptions

Power LED
The ShoreGear 90BRIV has one power LED, which indicates the following:

® On: The switch is operating normally.

® Off: The switch has no power.

¢ Flashing

2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear 90BRIV network LEDs (LAN1 and LAN2) indicate the speed at which the
switch is communicating with the network and whether there is network activity.
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When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED
The ShoreGear 90BRIV has one status LED to provide general information about the ports.
The color and blink pattern of the LED indicate the port function:

e Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast (100 msec on/off), at least one port is handling an active call.

e Status LED (Yellow)

— When on steady, no ports are handling active calls and at least one port is out of
service.

— When flashing slow (1 sec. on/off), the switch is not connected (or has lost
connection) to a ShoreTel server.

— When flashing fast (100 msec on/off), at least one port is handling an active call
and at least one port is out of service.

® Off: No ports are assigned.

BRI LED

Each BRI connector has two LEDs to indicate port activity. The color and blink pattern of
the LED indicate the port function:

® LED 1: Off, LED 2 Off — Port not configured in Director

¢ LED 1: Yellow, LED 2 Off — Port inactive or not connected

e LED 1: Off, LED 2 Off — Layer 1 active. Layer 2 not established
e LED 1: Off, LED 2 Green — Layer 1 active. Layer 2 active.

® LED 1: Off, LED 2 Green flashing — Call in progress (Layer 1, Layer 2, and Layer 3
active).
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G.3.2.3 ShoreGear 90BRIV Connectors

The ShoreGear 90BRIV voice switch contains the following components:
® 1 3.5 mm mono connector for audio input (music on hold)
® 1 3.5 mm mono connector for audio output (overhead paging and night bell)
® 1 DB-9 female connector for maintenance
® 2 RJ-45 connectors for the LAN interface
® 1 RJ-21X male connector for mass termination of the telephone/trunk ports
® 4RJ-45T1 telco port

ShoreGear 90BRIV RJ-21X Telephone and Trunk Connector
Table G-8 lists the RJ-21X Ring and Tip pin numbers for the SG 90BRIV.

Table G-8 ShoreGear 90BRIV RJ-21X Telephone and Trunk Connector Pins

Ring Tip
Port Type
Pin # | Cable Color | Pin# | Cable Color
- 1 Blue/White 26 White/Blue
- 2 Orange/White 27 White/Orange
- 3 Green/White 28 White/Green
- 4 Brown/White 29 White/Brown
- 5 Slate/White 30 White/Slate
- 6 Blue/Red 31 Red/Blue
- 7 Orange/Red 32 Red/Orange
- 8 Green/Red 33 Red/Green
- 9 Brown/Red 34 Red/Brown
- 10 Slate/Red 35 Red/Slate
- 11 Blue/Black 36 Black/Blue
- 12 Orange/Black 37 Black/Orange
- 13 Green/Black 38 Black/Green
- 14 Brown/Black 39 Black/Brown
- 15 Slate/Black 40 Black/Slate
- 16 Blue/Yellow 41 Yellow/Blue
9 Extension 17 Orange/Yellow 42 Yellow/Orange
- 18 Green/Yellow 43 Yellow/Green
10 Extension 19 Brown/Yellow 44 Yellow/Brown
- 20 Slate/Yellow 45 Yellow/Slate
11 Extension 21 Blue/Violet 46 Violet/Blue
- 22 Orange/Violet 47 Violet/Orange
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Table G-8 ShoreGear 90BRIV RJ-21X Telephone and Trunk Connector Pins

(Continued)
Port Type Ring Tp
Pin # | Cable Color | Pin# | Cable Color
12 Extension 23 Green/Violet 48 Violet/Green
- 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.3.3 ShoreGear 50V Voice Switch

The following sections describe ShoreGear 50V resource capacity, LED behavior, and
connectors. The ShoreGear 50V is not supported in installations outside the U.S. and
Canada. Figure G-14 displays the ShoreGear 50V front plate.

Audio Input Port
(music on hold)

RS-232C
Status Network LAN 1 Auxilary
LED LEDs Connector Port

10101

@ShOI’eTel ShoreGear 50V

Switch T

H]

-0

LNKACTLANZ 100

Power Network LAN 2 RS-232C RJ-21X
LED LEDs Connector Maintentance Telco Port
Port

Audio Output Port
(night bell)

Figure G-14  ShoreGear 50V Front Plate

G.3.3.1 Switch Capacity

® Analog Circuit Resources

— Ports 1-4: Four Loop Start Trunks

— Ports 11-12: Two Extensions or DID Trunks. A single command configures all
ports as either Extensions or DID trunks.

— Power Failure Transfer Unit: Trunk Port 1 to Extension Port 12

® Make Me Conference Resources: six ports
— Ports 1-4, 11-12

¢ Maximum IP Phone Resources: 50 devices

— Analog Port Reallocation: 30
— Built-in Resources: 20
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G.3.3.2 LED Descriptions
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Power LED
The ShoreGear 50V has one power LED, which indicates the following:

On: The switch is operating normally.
Off: The switch has no power.

Flashing
— 2 flashes—The switch failed its internal self-test. This indicates a hardware

failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsk/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsk/vxworks.

6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The ShoreGear 50V network LEDs (LAN1 and LAN2) indicate the speed at which the
switch is communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an

Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), the switch is connected to an Ethernet network.
— When off, the switch cannot detect an Ethernet network.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.
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— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Status LED

The ShoreGear 50V has one status LED to provide general information about the ports. The
color and blink pattern of the LED indicate the port function:

® Status LED (Green)

— When on steady, no ports are handling active calls.
— When flashing fast, at least one port is handling an active call.

e Status LED (Yellow)

— When on steady, no ports are handling active calls and at least one port is out of
service.

® Off: No ports are assigned.

— When flashing slow, the switch is not connected (or has lost connection) to a

ShoreTel server.
— When flashing fast, at least one port is handling an active call and at least one port
is out of service.

G.3.3.3 ShoreGear 50V Connectors

The ShoreGear 50V voice switch contains the following components:

1 3.5 mm mono connector for audio input (music on hold)

1 3.5 mm mono connector for audio output (overhead paging and night bell)

1 DB-9 female connector for maintenance

2 RJ-45 connectors for the LAN interface

1 RJ-21X male connector for mass termination of the telephone/trunk ports
— Power Failure Transfer Unit: Trunk Port 1 to Extension Port 12

— Backup Operator: Extension Port 12

ShoreGear 50V RJ-21X Telephone and Trunk Connector
Table G-9 lists the RJ-21X Ring and Tip pin numbers for the SG 50V.

Table G-9 ShoreGear 50V RJ-21X Telephone and Trunk Connector Pins
Port Type Ring Tip
Pin # | Cable Color | Pin# | Cable Color
1 Trunk 1 Blue/White 26 White/Blue
- 2 Orange/White 27 White/Orange
2 Trunk 3 Green/White 28 White/Green
- 4 Brown/White 29 White/Brown
3 Trunk 5 Slate/White 30 White/Slate
- 6 Blue/Red 31 Red/Blue

ShoreTel 12.2

375



Planning and Installation Guide Appendix G: ShoreGear Switches

Table G-9 ShoreGear 50V RJ-21X Telephone and Trunk Connector Pins

(Continued)
Port Type Ring Tp
Pin # | Cable Color | Pin# | Cable Color
4 Trunk 7 Orange/Red 32 Red/Orange
- 8 Green/Red 33 Red/Green
- 9 Brown/Red 34 Red/Brown
- 10 Slate/Red 35 Red/Slate
- 11 Blue/Black 36 Black/Blue
- 12 Orange/Black 37 Black/Orange
- 13 Green/Black 38 Black/Green
- 14 Brown/Black 39 Black/Brown
- 15 Slate/Black 40 Black/Slate
- 16 Blue/Yellow 41 Yellow/Blue
9 Extension - DID 17 Orange/Yellow 42 Yellow/Orange
- 18 Green/Yellow 43 Yellow/Green
10 Extension - DID 19 Brown/Yellow 44 Yellow/Brown
- 20 Slate/Yellow 45 Yellow/Slate
11 Extension - DID 21 Blue/Violet 46 Violet/Blue
- 22 Orange/Violet 47 Violet/Orange
12 Extension - DID 23 Green/Violet 48 Violet/Green
- 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.4 Specification - SG 1U Full Width Switches

G.4.1 ShoreGear 120 Voice Switch

The following sections describe ShoreGear 120 resource capacity, LED behavior, and
connectors. The ShoreGear 120 is not supported in installations outside the U.S. and
Canada. Figure G-15 displays the ShoreGear 120 front plate.

The ShoreGear 120 is often referred to as the ShoreGear 120/24 (SG 120/24).
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Figure G-15  ShoreGear 120 Front Plate

G.4.1.1 Switch Capacity

® Analog Circuit Resources

— Ports 1-8: Eight Loop Start Trunks, DID Trunks, or Extensions
— Ports 9-24: Sixteen Extensions.
— Power Failure Transfer Unit: Trunk Port 8 to Extension Port 9

® Make Me Conference Resource: 24 Ports
— Ports 1-24

® Maximum IP Phone Resources: 120 devices

— Analog Port Reallocation: 120
G.4.1.2 LED Descriptions

Power LED
The ShoreGear 120 has one power LED, which indicates the following:

® On: The switch is operating normally.
e Off: The switch has no power.

® Flashing

— 2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

— 3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

— 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

— 5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
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BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsa/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsa/vxworks.

— 6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Switch Port LEDs

The ShoreGear 120 has 24 telephone/trunk port LEDs. The color of the LED indicates the
port function:

® Green when the port is a telephone port.
® Yellow when the port is a trunk port.

e Off indicates the port is reserved for IP phones, for conferencing, or is not configured.

The following describes the switch port LED behavior and meaning:

® Telephone Port LEDs (Green)

— When on steady, the port is configured as a telephone port and the telephone is
idle.

— When flashing with ring cadence, the telephone is ringing.

— When flashing slowly, the telephone is off hook.

— When flashing fast, the port is in use (call in progress).

® Trunk Port LED (Yellow):

— When on steady, the port is configured as a trunk port and the trunk is idle.
— When flashing slowly, the trunk is off hook.
— When flashing fast, the trunk is in use (call in progress).

® Port LED Alternating Green/Yellow: The Eort is out of service. The LED periodically
alternates green/yellow or yellow/green. The color of the LED between alternating
colors indicates the port type: green for phone and yellow for trunk.

e Off (IP phone): When the LED is off, the port is reserved for IP phones, for
conferencing, or is not configured.
Network LEDs

The network LEDs (LAN1 and LAN2) indicate the speed at which the switch is
communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
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— When on (not flashing), heavy network activity is detected.
— When off, the switch has no power.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

G.4.1.3 ShoreGear 120 Connectors

The ShoreGear 120 voice switch contains the following components:

® 1 3.5 mm mono connector for audio input (music on hold)

¢ 1 3.5 mm mono connector for audio output (overhead paging and night bell)
® 1 DB-9 female connector for maintenance

® 2 RJ-45 connectors for the LAN interface

® 1 RJ-11 connector for connecting an analog phone (extension 9)

® 1 RJ-21X male connector for mass termination of the telephone/trunk ports

— Power Failure Transfer Unit: Trunk Port 8 to Extension Port 9
— Backup Operator: Extension Port 9

ShoreGear 120 RJ-21X Telephone and Trunk Connector
Table G-10 lists the RJ-21X Ring and Tip pin numbers for the SG 1201

Table G-10 ShoreGear 120 RJ-21X Telephone and Trunk Connector Pins
Port Type Ring Tip
Pin # | Cable Color | Pin# | Cable Color
1 Trunk, DID, Extension 1 Blue/White 26 White/Blue
2 Trunk, DID, Extension 2 Orange/White 27 White/Orange
3 Trunk, DID, Extension 3 Green/White 28 White/Green
4 Trunk, DID, Extension 4 Brown/White 29 White/Brown
5 Trunk, DID, Extension 5 Slate/White 30 White/Slate
6 Trunk, DID, Extension 6 Blue/Red 31 Red/Blue
7 Trunk, DID, Extension 7 Orange/Red 32 Red/Orange
8 Trunk, DID, Extension 8 Green/Red 33 Red/Green
9 Extension 9 Brown/Red 34 Red/Brown
10 Extension 10 Slate/Red 35 Red/Slate
11 Extension 11 Blue/Black 36 Black/Blue
12 Extension 12 Orange/Black 37 Black/Orange
13 Extension 13 Green/Black 38 Black/Green
14 Extension 14 Brown/Black 39 Black/Brown
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Table G-10 ShoreGear 120 RJ-21X Telephone and Trunk Connector Pins
(Continued)
Port Type Ring 1ip
Pin # | Cable Color | Pin# | Cable Color
15 Extension 15 Slate/Black 40 Black/Slate
16 Extension 16 Blue/Yellow 41 Yellow/Blue
17 Extension 17 Orange/Yellow 42 Yellow/Orange
18 Extension 18 Green/Yellow 43 Yellow/Green
19 Extension 19 Brown/Yellow 44 Yellow/Brown
20 Extension 20 Slate/Yellow 45 Yellow/Slate
21 Extension 21 Blue/Violet 46 Violet/Blue
22 Extension 22 Orange/Violet 47 Violet/Orange
23 Extension 23 Green/Violet 48 Violet/Green
24 Extension 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

ShoreGear 24A Voice Switch

The following sections describe ShoreGear 24A resource capacity, LED behavior, and
connectors. The ShoreGear 24A is not supported in installations outside the U.S. and
Canada. Figure G-16 displays the ShoreGear 24A front plate.

G.4.2
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Figure G-16  ShoreGear 24A Front Plate

G.4.2.1 Switch Capacity

380

® Analog Circuit Resources

— Ports 1-24: Twenty four extensions

® Make Me Conference Resource: 24 Ports
— Ports 1-24

¢ Maximum IP Phone Resources: None
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G.4.2.2 LED Descriptions

Power LED
The ShoreGear 24A has one power LED, which indicates the following:

® On: The switch is operating normally.

e Off: The switch has no power.

® Flashing

2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsa/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsa/vxworks.

6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Switch Port LEDs

The ShoreGear 24A has 24 telephone/trunk port LEDs. The color of the LED indicates the
port function:

® Green when the port is a telephone port.

® Yellow when the port is a trunk port.

® Off indicates the port is reserved for IP phones, for conferencing, or is not configured.

The following describes the switch port LED behavior and meaning:

® Telephone Port LEDs (Green)

ShoreTel 12.2

When on steady, the port is configured as a telephone port and the telephone is
idle.

When flashing with ring cadence, the telephone is ringing.

When flashing slowly, the telephone is off hook.

When flashing fast, the port is in use (call in progress).
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® Trunk Port LED (Yellow):

— When on steady, the port is configured as a trunk port and the trunk is idle.
— When flashing slowly, the trunk is off hook.
— When flashing fast, the trunk is in use (call in progress).

® Port LED Alternating Green/Yellow: The Eort is out of service. The LED periodically
alternates green/yellow or yellow/green. The color of the LED between alternating
colors indicates the port type: green for phone and yellow for trunk.

e Off (IP phone): When the LED is off, the port is reserved for IP phones, for
conferencing, or is not configured.
Network LEDs

The network LEDs (LAN1 and LAN2) indicate the speed at which the switch is
communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), heavy network activity is detected.
— When off, the switch has no power.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

G.4.2.3 ShoreGear 24A Connectors

The ShoreGear 24A voice switch contains the following components:
® 1 3.5 mm mono connector for audio input (music on hold)
¢ 1 3.5 mm mono connector for audio output (overhead paging and night bell)
¢ 1 DB-9 female connector for maintenance
® 2 RJ-45 connectors for the LAN interface
® 1 RJ-11 connector for connecting an analog phone (extension 9)
® 1 RJ-21X male connector for mass termination of the telephone/trunk ports

ShoreGear 24A RJ-21X Telephone and Trunk Connector
Table G-11 lists the RJ-21X Ring and Tip pin numbers for the SG 24Al.
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Table G-11 ShoreGear 24A RJ-21X Telephone and Trunk Connector Pins
Port Type Ring Tip
Pin # | Cable Color | Pin#| Cable Color
1 Extension 1 Blue/White 26 White/Blue
2 Extension 2 Orange/White 27 White/Orange
3 Extension 3 Green/White 28 White/Green
4 Extension 4 Brown/White 29 White/Brown
5 Extension 5 Slate/White 30 White/Slate
6 Extension 6 Blue/Red 31 Red/Blue
7 Extension 7 Orange/Red 32 Red/Orange
8 Extension 8 Green/Red 33 Red/Green
9 Extension 9 Brown/Red 34 Red/Brown
10 Extension 10 Slate/Red 35 Red/Slate
11 Extension 11 Blue/Black 36 Black/Blue
12 Extension 12 Orange/Black 37 Black/Orange
13 Extension 13 Green/Black 38 Black/Green
14 Extension 14 Brown/Black 39 Black/Brown
15 Extension 15 Slate/Black 40 Black/Slate
16 Extension 16 Blue/Yellow 41 Yellow/Blue
17 Extension 17 Orange/Yellow 42 Yellow/Orange
18 Extension 18 Green/Yellow 43 Yellow/Green
19 Extension 19 Brown/Yellow 44 Yellow/Brown
20 Extension 20 Slate/Yellow 45 Yellow/Slate
21 Extension 21 Blue/Violet 46 Violet/Blue
22 Extension 22 Orange/Violet 47 Violet/Orange
23 Extension 23 Green/Violet 48 Violet/Green
24 Extension 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.4.3

ShoreGear 60 Voice Switch

The following sections describe ShoreGear 60 resource capacity, LED behavior, and
connectors. The ShoreGear 60 is not supported in installations outside the U.S. and

Canada. Figure G-17 displays the ShoreGear 60 front plate.
The ShoreGear 60 is often referred to as the ShoreGear 60/12 (SG 60/12).

ShoreTel 12.2
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Figure G-17  ShoreGear 60 Front Plat

G.4.3.1 Switch Capacity

® Analog Circuit Resources

— Ports 1-8: Eight Loop Start Trunks, DID Trunks, or Extensions
— Ports 9-12: Four Extensions.

— Backup Operator: Extension Port 9

— Power Failure Transfer Unit: Trunk Port 8 to Extension Port 9

® Make Me Conference Resource: 12 ports
— Ports 1-12

¢ Maximum IP Phone Resources: 60 devices
— Analog Port Reallocation: 60

G.4.3.2 LED Descriptions

Power LED
The ShoreGear 60 has one power LED, which indicates the following:

® On: The switch is operating normally.
e Off: The switch has no power.

® Flashing

— 2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

— 3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

— 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

— 5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
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use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsa/vxworks. If you are using a DHCP server that supports options
66 and 67, set option 66 to the ShoreWare server’s IP address, and set option 67 to
/tsa/vxworks.

— 6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Switch Port LEDs

The ShoreGear 60 has 12 telephone/trunk port LEDs. The color of the LED indicates the
port function:

® Green when the port is a telephone port.
® Yellow when the port is a trunk port.

® Off indicates the port is reserved for IP phones, for conferencing, or is not
configured.

The following describes the switch port LED behavior and meaning:

Telephone Port LEDs (Green)

— When on steady, the port is configured as a telephone port and the telephone is
idle.

— When flashing with ring cadence, the telephone is ringing.

— When flashing slowly, the telephone is off hook.

— When flashing fast, the port is in use (call in progress).

Trunk Port LED (Yellow)

— When on steady, the port is configured as a trunk port and the trunk is idle.
— When flashing slowly, the trunk is off hook.

— When flashing fast, the trunk is in use (call in progress).

Port LED Alternating Green/Yellow: The ﬁort is out of service. The LED periodically
alternates green/yellow or yellow/green. The LED color between alternating colors
indicates the port type: green for phone and yellow for trunk.

Off (IP phone): When the LED is off, the port is reserved for IP phones, for
conferencing, or is not configured.

Network LEDs

The network LEDs (LAN1 and LAN2) indicate the speed at which the switch is
communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

ShoreTel 12.2
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The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), heavy network activity is detected.
— When off, the switch has no power.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

G.4.3.3 ShoreGear 60 Connectors

ShoreGear 60 voice switch contains the following components:

® 1 3.5 mm mono connector for audio input (music on hold)

¢ 1 3.5 mm mono connector for audio output (overhead paging and night bell)
® 1 DB-9 female connector for maintenance

® 2 RJ-45 connectors for the LAN interface

® 1 RJ-11 connector for connecting an analog phone (extension 9)

® 1 RJ-21X male connector for mass termination of the telephone/trunk ports

— Power Failure Transfer Unit: Trunk Port 8 to Extension Port 9
— Backup Operator: Extension Port 9

ShoreGear 60 RJ-21X Telephone and Trunk Connector
Table G-12 lists the RJ-21X Ring and Tip pin numbers for the SG 60.

Table G-12 ShoreGear 60 RJ-21X Telephone and Trunk Connector Pins

Ring Tip
Port Type
Pin # | Cable Color | Pin# | Cable Color
1 Trunk, DID, Extension 1 Blue/White 26 White/Blue
2 Trunk, DID, Extension 2 Orange/White 27 White/Orange
3 Trunk, DID, Extension 3 Green/White 28 White/Green
4 Trunk, DID, Extension 4 Brown/White 29 White/Brown
5 Trunk, DID, Extension 5 Slate/White 30 White/Slate
6 Trunk, DID, Extension 6 Blue/Red 31 Red/Blue
7 Trunk, DID, Extension 7 Orange/Red 32 Red/Orange
8 Trunk, DID, Extension 8 Green/Red 33 Red/Green
9 Extension 9 Brown/Red 34 Red/Brown
10 Extension 10 Slate/Red 35 Red/Slate
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Table G-12 ShoreGear 60 RJ-21X Telephone and Trunk Connector Pins

(Continued)
Port Type Ring 1ip
Pin # | Cable Color | Pin# | Cable Color
11 Extension 11 Blue/Black 36 Black/Blue
12 Extension 12 Orange/Black 37 Black/Orange
- 13 Green/Black 38 Black/Green
- 14 Brown/Black 39 Black/Brown
- 15 Slate/Black 40 Black/Slate
- 16 Blue/Yellow 41 Yellow/Blue
- 17 Orange/Yellow 42 Yellow/Orange
- 18 Green/Yellow 43 Yellow/Green
- 19 Brown/Yellow 44 Yellow/Brown
- 20 Slate/Yellow 45 Yellow/Slate
- 21 Blue/Violet 46 Violet/Blue
- 22 Orange/Violet 47 Violet/Orange
- 23 Green/Violet 48 Violet/Green
- 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.4.3.4 ShoreGear 40 Voice Switch

The following sections describe ShoreGear 40 resource capacity, LED behavior, and
connectors. The ShoreGear 40 is not supported in installations outside the U.S. and
Canada. Figure G-18 displays the ShoreGear 40 front plate.

The ShoreGear 40 is often referred to as the ShoreGear 40/8 (SG 40/8).
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Figure G-18  ShoreGear 40 Front Plate

G.4.3.5 Switch Capacity

® Analog Circuit Resources
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Ports 1-2: Two Loop Start Trunks, DID Trunks, or Extensions
Ports 3-4: Two Loop Start Trunks.

Ports 5-8: Four Extensions

Power Failure Transfer Unit: Trunk Port 4 to Extension Port 5

® Make Me Conference Resource: eight ports
— Ports 1-8

¢ Maximum IP Phone Resources: 40 devices

— Analog Port Reallocation: 40

G.4.3.6 LED Descriptions

Power LED
The ShoreGear 40 has one power LED, which indicates the following:

® On: The switch is operating normally.

¢ Off: The switch has no power.

¢ Flashing

2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /tsa/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /tsa/vxworks.

6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Switch Port LEDs

The ShoreGear 40 has 8 telephone/trunk port LEDs. The color of the LED indicates the
port function:

® Green when the port is a telephone port.

® Yellow when the port is a trunk port.
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¢ Off indicates the port is reserved for IP phones, for conferencing, or is not configured.

The following describes the switch port LED behavior and meaning.

¢ Telephone Port LEDs (Green)

— When on steady, the port is configured as a telephone port and the telephone is
idle.

— When flashing with ring cadence, the telephone is ringing.

— When flashing slowly, the telephone is off hook.

— When flashing fast, the port is in use (call in progress).

® Trunk Port LED (Yellow)

— When on steady, the port is configured as a trunk port and the trunk is idle.
— When flashing slowly, the trunk is off hook.
— When flashing fast, the trunk is in use (call in progress).

® Port LED Alternating Green/Yellow: The Eort is out of service. The LED periodically
alternates green/yellow or yellow/green. The color of the LED between alternating
colors indicates the port type: green for phone and yellow for trunk.

® Off (IP phone): When the LED is off, the port is reserved for IP phones, for
conferencing, or is not configured.
Network LEDs

The network LEDs (LAN1 and LAN2) indicate the speed at which the switch is
communicating with the network and whether there is network activity.

When both LAN connectors are connected into a redundant network configuration, one
network port is active while the other is in standby mode. If one LAN connection fails, the
switch activates the other port.

The network LED descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), heavy network activity is detected.
— When off, network activity is not detected.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

G.4.3.7 ShoreGear 40 Connectors

The ShoreGear 40 voice switch contains the following components:
® 1 3.5 mm mono connector for audio input (music on hold)
® 1 3.5 mm mono connector for audio output (overhead paging and night bell)
® 1 DB-9 female connector for maintenance

® 2 RJ-45 connectors for the LAN interface
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® 1 RJ-11 connector for connecting an analog phone (extension 9)

® 1 RJ-21X male connector for mass termination of the telephone/trunk ports

— Power Failure Transfer Unit: Trunk Port 4 to Extension Port 5
— Backup Operator: Extension Port 5

ShoreGear 40 RJ-21X Telephone and Trunk Connector
Table G-13 lists the RJ-21X Ring and Tip pin numbers for the SG 40I.

Table G-13 ShoreGear 40 RJ-21X Telephone and Trunk Connector Pins

Ring Tip
Port Type
Pin # | Cable Color | Pin# | Cable Color
- 1 Blue/White 26 White/Blue
- 2 Orange/White 27 White/Orange
- 3 Green/White 28 White/Green
- 4 Brown/White 29 White/Brown
1 Trunk, DID, Extension 5 Slate/White 30 White/Slate
2 Trunk, DID, Extension 6 Blue/Red 31 Red/Blue
3 Trunk 7 Orange/Red 32 Red/Orange
4 Trunk 8 Green/Red 33 Red/Green
5 Extension 9 Brown/Red 34 Red/Brown
6 Extension 10 Slate/Red 35 Red/Slate
7 Extension 11 Blue/Black 36 Black/Blue
8 Extension 12 Orange/Black 37 Black/Orange
- 13 Green/Black 38 Black/Green
- 14 Brown/Black 39 Black/Brown
- 15 Slate/Black 40 Black/Slate
- 16 Blue/Yellow 41 Yellow/Blue
- 17 Orange/Yellow 42 Yellow/Orange
- 18 Green/Yellow 43 Yellow/Green
- 19 Brown/Yellow 44 Yellow/Brown
- 20 Slate/Yellow 45 Yellow/Slate
- 21 Blue/Violet 46 Violet/Blue
- 22 Orange/Violet 47 Violet/Orange
- 23 Green/Violet 48 Violet/Green
- 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.4.4 ShoreGear-T1 and ShoreGear E1 Voice Switches

The following sections describe ShoreGear-T1 and ShoreGear E1 resource capacity, LED
behavior, and connectors. The ShoreGear-T1 is not supported in installations outside the
U.S. and Canada. Figure G-19 displays the ShoreGear-T1 front plate. The ShoreGear E1
front plate is identical to the ShoreGear-T1 except for the E1 labeling.
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Figure G-19  ShoreGear-T1 Front Plate

The ShoreGear-T1 provides higher-density trunking to the central office using CAS or PRI
signaling. The ShoreGear-T1 can also be used as a gateway to legacy PBX systems.

The ShoreGear E1 provides higher-density trunking to the central office using PRI
signaling. The ShoreGear E1 can also be used as a gateway to legacy PBX systems.

G.4.4.1 Switch Capacity

® Digital Circuit Resources

— SG T1 - One T1 circuit, 24 channels per circuit: 24 channels maximum.
— SG E1 - One T1 circuit, 30 channels per circuit: 30 channels maximum.

® Make Me Conference Resources: None

¢ Maximum IP Phone Resources: None

G.4.4.2 LED Descriptions

Power LED

The ShoreGear-T1 and ShoreGear E1 voice switches have one power LED, which indicates
the following:

® On: The switch is operating normally.
e Off: The switch has no power.

® Flashing

— 2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

— 3 flashes—Booting via FTP. Flash memory may be corrupted. Go to the Quick
Look page to make sure that the system is running properly.

— 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

— 5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds.
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— 6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

The network LEDs (LAN1 and LAN2) indicate the speed at which the switch is
communicating with the network and whether there is network activity. The network LED
descriptions are as follows:

® Link/Activity: When lit, this LED indicates that the switch is connected to an
Ethernet network. This LED indicates network activity, as follows:
— When flashing, network activity is detected.
— When on (not flashing), heavy network activity is detected.
— When off, network activity is not detected.

This LED is not directly related to any switch’s individual network activity. For
example, if three switches are connected to the same hub and one switch’s Traffic LED
shows activity, the other switches will indicate the same activity.

* 100M

— When green, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

Monitor and Telco LEDs

The Monitor and Telco LEDs indicate line coding, network framing, and loopback status.
These LEDs are color coded—green, yellow, and red. The Monitor and Telco LED
descriptions follow.

Telco and Monitor LED alarms and errors are logged as switch events in ShoreWare
Director’s event log.

® Line Coding: This LED indicates line coding status, as follows:

— When green, the line coding signal is good.

— When yellow, bipolar violations (BPV) are being received at one second intervals.
— When red, a loss of signal (LOS) has occurred.

— When flashing red, loopback is active (local or CO).

— When off, the switch has no power.

® Framing: This LED indicates network framing status, as follows:

— When green, the T1/E1 signal is in frame; the signal is synchronized.

— When yellow, a yellow alarm has been received from the Central Office.

— When flashing yellow, the frame-bit error rate has exceeded its limits.

— When flashing slow yellow, a small number of frame-bit errors (>1 per million)
have occurred; this state will take up to 10 minutes to clear.

— When flashing fast yellow, a series of frame-bit errors (>1 per 1000) have
occurred.

— When red, the T1/E1 signal is out-of-frame (OOF). The received signal cannot be
framed to the Extended Superframe (ESF) or D4 format.
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— When flashing red, loopback is active (local or CO).
— When off, the switch has no power.

ShoreGear-T1 and ShoreGear E1 Connectors

The ShoreGear-T1 and ShoreGear E1 voice switches contain the following components:

® 1 DB-9 female connector for maintenance
® 2 RJ-45 connectors for the LAN interface
¢ 1RJ-45T1 telco port

® 1 RJ-45 T1 monitor port for connecting test equipment

Specification — IPBX Switches

IPBX-24 Voice Switch

The IPBX-24 (Figure G-20) supports 24 analog ports in a combination of no more then 8
standard trunk ports and 16 analog telephone ports, up to 24. The IPBX-24 interfaces to
standard analog trunks using loop start or wink start signaling, as well as to standard
analog telephones, including CLASS feature phones with Caller ID Name and Number, and
Message Waiting.

The IPBX-24 can be configured to support up to 120 ShoreTel IP phones (five IP phones
per IP phone port). The IPBX-24 ports are configured for IP through the Edit ShoreGear 24
page.

If you are installing IP phones in your system, you must assign sufficient IPBX-24 ports to
IP phone support before attempting to install and configure IP phones.

The IPBX-24 does not support analog trunks outside the U.S. and Canada. The IPBX-24
does not support Caller ID, Message Waiting, Fax, and modems outside the U.S. and
Canada.

The IPBX-24 LEDs and connectors are defined below.

Network LEDs Switch Port LEDs Power LED
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Figure G-20  IPBX-24 Front Plate
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LED Descriptions

Power LED
The IPBX-24 has one green power LED, which indicates the following:

® On: The switch is operating normally.

e Off: The switch has no power.

® Flashing

2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

3 flashes—Booting via FTP. Flash memory might be corrupted. Go to the Quick
Look page to ensure that the system is running properly.

4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds. You can
use BOOTP or DHCP to tell the switch where the files are. If you are using
BOOTP, set the BOOTP server to the IP address of the ShoreWare server, and set
the boot file to /ts24/vxworks. If you are using a DHCP server that supports
options 66 and 67, set option 66 to the ShoreWare server’s IP address, and set
option 67 to /ts24/vxworks.

6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Switch Port LEDs
The IPBX-24 has 24 telephone/trunk port LEDs. The color of the LED indicates the port

function:

® Green when the port is a telephone port.

® Yellow when the port is a trunk port.

® Off indicates the port is reserved for IP phones, for conferencing, or is not configured.

The following describes the switch port LED behavior and meaning:

® Telephone Port LEDs (Green)

When on steady, the port is configured as a telephone port and the telephone is
idle.

When flashing with ring cadence, the telephone is ringing.

When flashing slowly, the telephone is off hook.

When flashing fast, the port is in use (call in progress).
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® Trunk Port LED (Yellow)

— When on steady, the port is configured as a trunk port and the trunk is idle.
— When flashing slowly, the trunk is off hook.
— When flashing fast, the trunk is in use (call in progress).

® Port LED (Red): When on, the port is out of service.

® [P Phone (Off): When the LED is off, the port is reserved for IP phones, for
conferencing, or is not configured.

Network LEDs

The network LEDs indicate the speed at which the switch is communicating with the
network and whether there is network activity.

The network LED descriptions are as follows:
® Link: When lit, the switch is connected to an Ethernet network.

* 100M

— When lit, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.

® Traffic: This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), heavy network activity is detected.
— When off, network activity is not detected.

This LED is not directly related to any particular switch’s individual network activity.
For example, if you have three switches that are connected to the same hub, and one
switch’s Traffic LED shows activity, the other switches will indicate the same.

G.5.1.2 IPBX-24 Connectors

The IPBX-24 voice switch contains the following components:
® 1 3.5 mm mono connector for audio input (music on hold)
® 1 3.5 mm mono connector for audio output (overhead paging and night bell)
¢ 1 DB-9 female connector for maintenance
® 1 RJ-45 connector for the LAN interface

® 24 RJ-11 connectors for the trunk and telephone ports:

— 8 universal telephone/trunk ports (Ports 1 through 8)
— 16 telephone ports (Ports 9 through 24)
— Power fail transfer (between Ports 8 and 9)

® 1 RJ-21X male connector for mass termination of the telephone/trunk ports

IPBX-24 RJ-21X Telephone and Trunk Connector
Table G-14 lists the RJ-21X Ring and Tip pin numbers for the IPBX-241.
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Table G-14 IPBX-24 RJ-21X Telephone and Trunk Connector Pins

Ring Tip
Port Type
Pin # | Cable Color | Pin#| Cable Color
1 Trunk, DID, Extension 1 Blue/White 26 White/Blue
2 Trunk, DID, Extension 2 Orange/White 27 White/Orange
3 Trunk, DID, Extension 3 Green/White 28 White/Green
4 Trunk, DID, Extension 4 Brown/White 29 White/Brown
5 Trunk, DID, Extension 5 Slate/White 30 White/Slate
6 Trunk, DID, Extension 6 Blue/Red 31 Red/Blue
7 Trunk, DID, Extension 7 Orange/Red 32 Red/Orange
8 Trunk, DID, Extension 8 Green/Red 33 Red/Green
9 Extension 9 Brown/Red 34 Red/Brown
10 Extension 10 Slate/Red 35 Red/Slate
11 Extension 11 Blue/Black 36 Black/Blue
12 Extension 12 Orange/Black 37 Black/Orange
13 Extension 13 Green/Black 38 Black/Green
14 Extension 14 Brown/Black 39 Black/Brown
15 Extension 15 Slate/Black 40 Black/Slate
16 Extension 16 Blue/Yellow 41 Yellow/Blue
17 Extension 17 Orange/Yellow 42 Yellow/Orange
18 Extension 18 Green/Yellow 43 Yellow/Green
19 Extension 19 Brown/Yellow 44 Yellow/Brown
20 Extension 20 Slate/Yellow 45 Yellow/Slate
21 Extension 21 Blue/Violet 46 Violet/Blue
22 Extension 22 Orange/Violet 47 Violet/Orange
23 Extension 23 Green/Violet 48 Violet/Green
24 Extension 24 Brown/Violet 49 Violet/Brown
- 25 Slate/Violet 50 Violet/Slate

G.5.2 IPBX-T1 and IPBX-E1 Voice Switch

The IPBX-T1 (Figure G-21) provides higher-density trunking to the central office using T1
or PRI signaling. The IPBX-E1 provides higher-density trunking using E1 PRI signaling.

The IPBX-T1 and IPBX-E1 LEDs and connectors are defined below.
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Figure G-21  ShoreGear T1 and ShoreGear E1 Front Panel

G.5.2.1 LED Descriptions

Power LED
The IPBX-T1 and IPBX-E1 have one red power LED, which indicates the following:

® On: The switch is operating normally.
e Off: The switch has no power.

® Flashing

— 2 flashes—The switch failed its internal self-test. This indicates a hardware
failure; replace the unit and submit a Return Material Authorization (RMA) to
ShoreTel, Inc.

— 3 flashes—Booting via FTP. Flash memory may be corrupted. Go to the Quick
Look page to make sure that the system is running properly.

— 4 flashes—The IP address is unavailable. DHCP and BOOTP did not respond to
the IP address request, and the IP address is not available in nonvolatile memory
to continue boot process. The switch will automatically reboot in five seconds
and try again. Check the BOOTP/DHCP server and the network configuration to
ensure that the voice switch is receiving a valid IP address.

— 5 flashes—The operating system is not available. The switch is booting from FTP
but cannot find the boot files. It automatically reboots in five seconds.

— 6 flashes—Using a previously stored IP address. A BOOTP/DHCP transaction
was attempted, but the BOOTP/DHCP server did not respond. The switch
continues to use the IP address stored in nonvolatile memory until it receives a
valid response. If the switch receives a response that provides a different IP
address, it reboots using the new IP address. If the switch receives a response that
matches the IP address stored in nonvolatile memory, it continues operation, and
the power LED stops flashing. If the problem persists, check the BOOTP/DHCP
server and network configuration.

Network LEDs

Network LEDs indicate the speed at which the switch is communicating with the network
and when there is network activity. The network LED descriptions follow:

® Link: This LED indicates that the switch is connected to an Ethernet network.

* 100M

— When lit, the switch is connected to a 100BaseT network.
— When off, the switch is connected to a 10BaseT network.
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® Traffic: This LED indicates network activity, as follows:

— When flashing, network activity is detected.
— When on (not flashing), heavy network activity is detected.
— When off, network activity is not detected.

This LED is not directly related to any particular switch’s individual network activity.
For example, if you have three switches connected to the same hub, and one switch’s
Traffic LED shows activity, the other switches will indicate the same.

T1 and E1 LEDs

The T1 and E1 LEDs indicate line coding, network framing, and loopback status. These
LEDs are color coded—green, yellow, and red. T1 and E1 LED alarms and errors are logged
as switch events in ShoreWare Director’s event log.

® Line Coding: This LED indicates line coding status, as follows:

— When green, the line coding signal is good.

— When yellow, bipolar violations (BPV) are detected one second intervals.
— When red, a loss of signal (LOS) has occurred.

— When off, the switch has no power.

® Framing: This LED indicates network framing status, as follows:

— When green, the T1/E1 signal is in frame; the signal is synchronized.

— When yellow, a yellow alarm has been received from the CO.

— When flashing yellow, the frame-bit error rate has exceeded its limits.

— When flashing slow yellow, frame-bit errors (>1 per million) have occurred; this
state will take up to 10 minutes to clear.

— When flashing fast yellow, frame-bit errors (>1 per 1000) have occurred.

— When red, the T1/E1 signal is out-of-frame (OOF). The received signal cannot be
framed to the Extended Superframe (ESF) or D4 format.

— When off, the switch has no power.

® Loopback: This LED indicates loopback status for testing, as follows:

— When yellow, loopback is enabled. This may be set from within ShoreWare
Director or from the CO.
— When off, loopback is disabled.

G.5.2.2 IPBX-T1 and IPBX-E1 Connectors
The IPBX-T1 and IPBX-E1 voice switches contain the following components:

® 1 DB-9 female connector for maintenance
® 1 RJ-45 connector for the LAN interface
® 1 RJ-48C connector for T1 or E1 monitoring

® 1 RJ-48C connector for the T1 or E1 interface
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Administrator The office manager or IS professional responsible for installing and configuring
the system.

All Trunks Busy The situation in which a user tries to make an outside call through a
telephone system and receives a “fast” busy signal (twice as many as normal in the same
amount of time), indicating that no trunks are available to handle the call.

API Application programming interface; software that an application program uses to
request and carry out lower-level services performed by the computer’s or telephone
system’s operating system. For Windows, the API also helps applications manage windows,
menus, icons, and other graphical user interface elements.

Automated Attendant A device that answers callers with a recording and allows callers to
route themselves to an extension; also called an auto-attendant.

BOOTP Boot Protocol, a standard protocol for assigning networking information to client
workstations over the network; similar to but less sophisticated than DHCP.

Call Control The dynamic, transactional servicing of calls, usually via a graphical user
interface with call information. For example, an attendant can use a GUI application to
transfer calls based on CallerID information.

Call Handling The predetermined, pre-configured features for servicing incoming calls in
order to obtain certain expected results. Examples of call handling features include call
forwarding on busy, call forwarding on no answer, and do not disturb.

Call Handling Mode A set of telephony and call handling features that are enabled depending
on the business conditions of the user (for example, in the office or out of the office). Call
handling modes, which are enabled manually by the user, include features such as call
forwarding on busy, call forwarding on no answer, and the selection of the voice mail
greeting to use for a particular mode.

Call History The visual records in ShoreTel Desktop, documenting all incoming and outgoing
calls to the user’s extension.

Call Notification A set of features that inform the user of the arrival of a new call, such as
ringing the telephone or playing a sound on the workstation speakers.

Call Routing A methodology of delivering calls to destinations based on a situation or system
status. Call routing can also refer to the automatic delivery of an incoming call to a
particular extension, such as in DID or dedicated CO lines.

Call Stack The list of calls in ShoreTel Desktop associated with an extension, including active
calls and calls that have been put on hold or are being managed in some other way by the

user.

Call Waiting Usually for single-line telephones, a feature that lets a second call arrive to the
line by delivering a call-waiting tone to the user and a ring-back to the caller.
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Call-Waiting Tone The tone that is presented to a user with call waiting when a second call
arrives.

Caller For documentation purposes, an outside caller — a person calling the telephone
system from outside. See also End User.

CallerlD A technique for transmitting the calling party’s telephone number and (optionally)
name to equipment enabled to handle this feature; also called CLI in Europe.

Centrex A name for advanced telephone services provided by the local telephone company. It
usually requires a connection to a special telephone system but provides services such as
voice mail and call forwarding.

CLASS Custom Local Area Signalling Services, a family of telephone services offered from
local telephone companies, usually for a monthly fee; includes features such as CallerID,
Call Waiting, call return, repeat dialing, call rejection, call trace, priority ringing, and
selective call forwarding.

Class of Service Abbreviated as CoS or COS; a set of features and privileges associated with a
particular user or extension, used for grouping similar users together.

CO Central Office; the building where the telephone company’s telephone switching
equipment that services the local area is located.

CO Line See Trunk.

Conference Three or more parties joined together in a single call, such that each party can
hear and be heard by the others.

DHCP Dynamic Host Configuration Protocol, a protocol for downloading network
information (such as IP addresses) to client workstations.

DID Direct Inward Dial, a signaling mechanism used by telephone companies to indicate to
a customer’s PBX what telephone number was dialed by the calling party. It can be used
with analog lines but is used mostly with digital (that is, T-1) connections.

DTMF Dual-Tone Multi-Frequency, a technique of providing two tones for each button on a
telephone to signal dialing digits; also known as Touch Tone.

End User For documentation purposes, a person using the telephone system from the inside,
such as from an extension or a call control application, as opposed to a caller who dials in
from outside the system; often shortened to “user.” See also Caller.

Erlang Formula A mathematical way of predicting a randomly arriving workload (such as
telephone calls) based on known information (such as average call duration). Although
traditionally used in telephone traffic engineering to determine the required number of
trunks, Erlang formulas have applications in call center staffing as well.

External Call A telephone call directed to or from outside the telephone system, and over the
Public Switched Telephone Network (PSTN).

FSK Frequency Shift Key, a modulation technique used with low-speed modems; also used
with CallerID and message-waiting lamp indicators.
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FXO Foreign Exchange Office. An FXO interface connects to the public switched telephone
network (PSTN) central office and is the interface offered on a standard telephone. An FXO
interface is used for trunks, tie lines, or connections to a PSTN CO or PBX that does not
support E&M signaling (when local telecommunications authority permits).

FXS Foreign Exchange Station. An FXS interface supplies ring, voltage and dial tone for
basic telephone equipment, keysets, and PBXs. The FXO interface is useful for off-premises

station applications.

Greeting The voice recording sent to the caller when a call is answered by voice mail or by
the auto-attendant; usually a single file, and not the concatenation of smaller phrases.

GUI In ShoreTel documentation, the graphical user interface presented to the user as part of
the software application that runs on the user’s workstation.

Handled Call A call answered by an employee or a device, such as an auto-attendant or voice
mail, as opposed to being blocked or abandoned.

Hang Up The act of putting the telephone receiver back on the hook to indicate to the
telephone system that the user is done with the call.

Hold As in “on hold”; the situation in which a caller is placed in the user’s call management
stack for later handling.

Internal Call A telephone call dialed between internal extensions.

Java The platform-independent programming language developed by Sun Microsystems for
providing complete programs, including animated graphics.

Line See Trunk.

Loop Start One of the mechanisms used to signal the telephone system that the calling party
wants to make a call. Loop start is a completion of the circuit using a set load between the
two wires (tip and ring).

Message Notification A set of features that inform the user that a new message has arrived in
his or her voice mailbox, such as lighting the call-waiting lamp, paging the user, or dialing
a telephone number.

Music-on-Hold (MOH) Background music heard when callers are put on hold, letting them
know they are still connected. Most telephone systems have the ability to connect to any

sound-producing device — for example, a radio, a cassette, or a CD player.

On Hook/Off Hook The state of the telephone as being either on the hook (hung up) or off the
hook and seizing the line.

Operator The person who monitors the telephone system and transfers calls to the
appropriate extensions.

Outside Caller See Caller.

PBX Private Branch Exchange; a term used by telephone companies to indicate equipment
that is located on the customer’s premises and that can route telephone calls.

Permissions Privileges granted to each user with respect to what data, features, menus, or
calling options may be used. Permissions are under the control of the system administrator.
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Physical Extension A common internal extension with an assigned physical port and
telephone.

Prompt For an auto-attendant menu, the result of playing (concatenating) a series of phrases
together.

PSTN Public Switched Telephone Network; another name for the public telephone network.
Remote Caller See Caller.

Ringback Tone The audible signal given to the caller by the telephone company (or telephone
system) to indicate that the remote telephone is ringing.

RJ-11 Registered Jack number 11; one of the series of registered jacks and cabling developed
originally by AT&T to standardize the cabling between the telephone and the telephone
company lines.

Service Provider Interface (SPI) An interface between the operating system and the telephone
hardware.

Status Bar A text and mini-graphics area, usually at the bottom of a software application
window, that is normally used for showing the status of the application or other pertinent
information.

Stutter Tone An intermittent dial tone provided by the telephone system (as opposed to the
usual constant dial tone); sometimes used to indicate to the user that there are messages in
his or her voice mailbox or that a feature (such as call forwarding) is enabled.

T-1 A digital transmission link with a capacity of 1.554 Mbps (1,544,000 bits per second). A
T-1 trunk can normally handle 24 voice conversations, each digitized at 64 Kbps. T-1 lines
are used for connecting networks across remote distances.

Telco An abbreviation for telephone company.

Telephony Application Programming Interface (TAPI) A telephony software interface included in
Microsoft Windows 95, 98, and NT; the operating system that lets applications incorporate
telephony control.

Tip and Ring Telephony jargon for the two wires from the telephone system to the telephone
set; also indicates polarity

Trunk Sometimes used synonymously with line or CO line. Traditionally, a trunk from the
telephone company connects to a PBX only, and not to a telephone, whereas a line from the
telephone company connects to a telephone. For documentation purposes, either term can
be used when referring to voice connections from the telephone company.

Trunk Hunt Group A term sometimes used to indicate a group of telephone lines configured by
the telephone company to rotate incoming calls among all the lines in search of the next
available one. In this way, a company can give out one main number, and all calls to that
number will hunt for the next available line or trunk.

TUI Telephone User Interface; a set of defined keystrokes on the telephone keypad that are
used to execute commands to either the telephony switch, voice mail, or the automated

attendant.

Workstation A personal computer (PC) or similar computer.
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