VolP

FOR

DUMMIES

AVAYA LIMITED EDITION

by Tim Kelly
Author of VoIP For Dummies

WILEY

Wiley Publishing, Inc.



VoIP For Dummies; Avaya Limited Edition

Published by

Wiley Publishing, Inc.
111 River Street
Hoboken, NJ 07030-5774
www.wiley.com

Copyright © 2005 by Wiley Publishing, Inc., Indianapolis, Indiana
Published by Wiley Publishing, Inc., Indianapolis, Indiana
Published simultaneously in Canada

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any
form or by any means, electronic, mechanical, photocopying, recording, scanning or otherwise,
except as permitted under Sections 107 or 108 of the 1976 United States Copyright Act, without
either the prior written permission of the Publisher, or authorization through payment of the appro-
priate per-copy fee to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923,
(978) 750-8400, fax (978) 646-8600. Requests to the Publisher for permission should be addressed to
the Legal Department, Wiley Publishing, Inc., 10475 Crosspoint Blvd., Indianapolis, IN 46256, (317)
572-3447, fax (317) 572-4355, e-mail: brandreview@wiley.com.

Trademarks: Wiley, the Wiley Publishing logo, For Dummies, the Dummies Man logo, A Reference for
the Rest of Us!, The Dummies Way, Dummies Daily, The Fun and Easy Way, Dummies.com, and related
trade dress are trademarks or registered trademarks of John Wiley & Sons, Inc. and/or its affiliates

in the United States and other countries, and may not be used without written permission. All other
trademarks are the property of their respective owners. Wiley Publishing, Inc., is not associated with
any product or vendor mentioned in this book.

LIMIT OF LIABILITY/DISCLAIMER OF WARRANTY: THE PUBLISHER AND THE AUTHOR MAKE NO
REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY OR COMPLETENESS
OF THE CONTENTS OF THIS WORK AND SPECIFICALLY DISCLAIM ALL WARRANTIES, INCLUDING
WITHOUT LIMITATION WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE. NO WARRANTY
MAY BE CREATED OR EXTENDED BY SALES OR PROMOTIONAL MATERIALS. THE ADVICE AND
STRATEGIES CONTAINED HEREIN MAY NOT BE SUITABLE FOR EVERY SITUATION. THIS WORK
IS SOLD WITH THE UNDERSTANDING THAT THE PUBLISHER IS NOT ENGAGED IN RENDERING
LEGAL, ACCOUNTING, OR OTHER PROFESSIONAL SERVICES. IF PROFESSIONAL ASSISTANCE
IS REQUIRED, THE SERVICES OF A COMPETENT PROFESSIONAL PERSON SHOULD BE SOUGHT.
NEITHER THE PUBLISHER NOR THE AUTHOR SHALL BE LIABLE FOR DAMAGES ARISING HERE-
FROM. THE FACT THAT AN ORGANIZATION OR WEBSITE IS REFERRED TO IN THIS WORK AS
A CITATION AND/OR A POTENTIAL SOURCE OF FURTHER INFORMATION DOES NOT MEAN
THAT THE AUTHOR OR THE PUBLISHER ENDORSES THE INFORMATION THE ORGANIZATION
OR WEBSITE MAY PROVIDE OR RECOMMENDATIONS IT MAY MAKE. FURTHER, READERS
SHOULD BE AWARE THAT INTERNET WEBSITES LISTED IN THIS WORK MAY HAVE CHANGED OR
DISAPPEARED BETWEEN WHEN THIS WORK WAS WRITTEN AND WHEN IT IS READ. FULFILL-
MENT OF EACH COUPON OFFER IS THE SOLE RESPONSIBILITY OF THE OFFEROR.

For general information on our other products and services, please contact our Customer Care
Department within the U.S. at 800-762-2974, outside the U.S. at 317-572-3993, or fax 317-572-4002.

For technical support, please visit www.wiley.com/techsupport.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in print
may not be available in electronic books.

ISBN: 0-7645-9564-4

Manufactured in the United States of America
10987654321
10/QU/QS/QV/IN

WILEY



Publisher’s Acknowledgments

We're proud of this book; please send us your comments through our online registra-
tion form located at www.dummies.com/register/. For details on how to create a For
Dummies book for your company or organization, please contact dummiesrights&
Ticenses@wiley.com.

Some of the people who helped bring this book to market include the following:

Acquisitions, Editorial, and Composition Services

Media Development Project Coordinator: Kristie Rees
Project Editor: Jan Withers Layout and Graphics: Denny Hager,
Business Development Representative: Jacque Roth, Heather Ryan,

Jackie Smith Julie Trippetti
Editorial Manager: Rev Mengle Proofreaders: Leeann Harney,
Dwight Ramsey
Special Help

Patricia Moran, Pam Preston, Jim Su,
Colleen Totz

Publishing and Editorial for Technology Dummies
Richard Swadley, Vice President and Executive Group Publisher
Andy Cummings, Vice President and Publisher
Mary Bednarek, Executive Acquisitions Director
Mary C. Corder, Editorial Director

Publishing for Consumer Dummies
Diane Graves Steele, Vice President and Publisher
Joyce Pepple, Acquisitions Director

Composition Services
Gerry Fahey, Vice President of Production Services
Debbie Stailey, Director of Composition Services



Table of Contents

JOEFOAUCTTON eaeeeeeeeaaaaaaeaeeeeeeeeeeennnnnnnnaaaaaaaeeeee ]

Part I: Getting Down to Business with VolP..........7

How Does VOIP WOrk?..........cocoveriivininiiiiieneenceereneeeeenes 8
Gaining Flexibility with VOIP.........c.ccoociiiiiiee 13
Calling All PRONES ......ccuieviiiciececiececeeeee e 16
Part 1I: Simplified Management with VolP.........21
Saving Money with VOIP ...........ccccceviniinnninenienercceene 22
The Final Four Meet VOIP ........c..cccccevniinnncccceeee 24
IP Telephony Converges onto the LAN .........cccccccoiiiinen. 28
One Network versus Three.........c.coccooveiveineinennccnncnenens 30
Meeting Your Future with VOIP..........ccccceevnviiniecicicieeeenee 33
Part lI1: Three Phases to VolP Migration............37
Migrating to Converged Communication..........c.ccccceevueeueneen. 37
Session Initiation Protocol (SIP) .........ccocoiiiiiiiiiiiiiicee 42

Part 1V: Top Ten Reasons to Switch to VolP........45

Case Study: How Avaya Helped
AGL Resources...........cccccccccerecccccccencccccacceneaae I3



Introduction

V olIP (pronounced voyp) is the name of a new communica-
tions technology that changes the meaning of the phrase
telephone call. VolP stands for Voice over Internet Protocol, and
it means “voice transmitted over a computer network.”

Internet Protocol (IP) networking is supported by all sorts of
networks — corporate, private, public, cable, and even wire-
less networks. Don’t be fooled by the “Internet” part of the
acronym. VoIP will run over any type of network. Currently, in
the corporate sector the private dedicated network option is
the preferred type. For the telecommuter or home-user, the
hands-down favorite is broadband.

You may be wondering what all this means in terms of your
actual telephone. This is the really cool part: You can access
your account on the VoIP network by a desktop telephone, a
wireless [P phone (similar to a cell phone), or the soft screen
dial pad of your laptop or desktop computer.

With this setup, you can literally pick up your things and move
to another location of your office building — or even across
office buildings inter- or intra-state — without having to for-
ward your calls to a new telephone. It’s entirely portable!

What’s more, you can access the Web from your IP phone,
enabling you to get important (or not so important. . .)
announcements and e-mail on the go. It’s like having a Pocket
PC and a cell phone all rolled into one, specifically designed
for your network.

As you can imagine, VoIP is a win-win for everyone. The added
flexibility and quicker response times translate into greater
customer satisfaction and increased productivity throughout
your organization.
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The Avaya Advantage

The IP Telephony market is populated by many competitors,
but only one stands out as the clear market leader: Avaya.

To understand what it means to lead the IP Telephony market,
you need to understand the significance of converging your
traditional telephony systems onto your computer network
to create an enterprise-level communications network. And
you don’t have to throw out your investments made in other
telephone systems’ hardware. You can do it the Avaya way,
avoid forklift upgrades and reap the benefits of all of the new
[P-based features and functionality available right now in the
IP Telephony world.

IP Telephony the Avaya way focuses on using your existing
telephony resources to build a vibrant communications net-
work that enhances productivity. An Avaya system includes
all the features you are familiar with — voicemail, call waiting,
and call forwarding, to name a few — as well as many new
exciting features that will really knock your socks off, such

as the Presence feature, which indicates at a glance whether
coworkers are available to take your call and the “follow me”
feature, which lets your telephone number ring at whatever
location you may be currently at on your company’s network,
whether you are in the same city or across the country.

Customers need reliability, and Avaya delivers it. If you are
considering a converged network, you are probably anxious
to gain a simple-to-manage, business-driven architecture at
a cost that is competitive with your current expenditures.
Avaya can help you accomplish this goal. It does it today in
over 1 million companies around the world. And it supports
over 90% of the Fortune 500.

Avaya has been ranked among the leaders in the 2004
METAspectrum for Enterprise IP Telephony report. According
to the report, users considering a converged network are anx-
ious to gain a simple-to-manage, business-driven architecture
at a cost that is competitive with their current expenditures.
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But that is not all. The prestigious Gartner Inc. research and
advisory firm listed Avaya in the Leaders Quadrant in the 2004
Magic Quadrant Report for North American Corporate
Telephony. Focusing on enterprise migration to IP Telephony,
the report positions vendors into one of four quadrants —
Leaders, Challengers, Visionaries, and Niche Players — based
on the companies’ vision and ability to execute on that vision.
According to Gartner, vendors listed in the Leaders quadrant
are performing well today, have a clear vision of market direc-
tion, and are actively building competencies to sustain their
leadership position in the market. Avaya is one of those
Leaders.

Bottom line: You don’t have to do it alone, the expertise of
Avaya’s Global Services will deliver the results you are looking
for with its extensive portfolio of professional services.
Converge, communicate, and compete by putting communica-
tions at the heart of your business. Explore the possibilities
with Avaya: Visit Avaya.com to find out more.

About This Book

If you are a manager who needs to decide whether to make the
switch to VoIP, or if you are an IT person looking to help your
boss make an informed decision about integrated networking,
this book provides an excellent place for you to begin. This book
also provides an excellent starting place for end users who are
new to VoIP.

This book explains how VoIP works and how it sizes up to
telecommunications technology that was previously consid-
ered to be irreplaceable. By the time you finish Part III, you
will see why many businesses throughout the world have
turned to VoIP and integrated networking as their main
system for data, voice, and video transfer.

You may read this book from cover to cover, which is what I
recommend, seeing as it’s a pretty fast read. If you are in a
hurry, however, feel free to dip into whatever part or section
best suits your needs and return to the rest of the book when
you have more time to enjoy the read.
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How This Book Is Organized

Each part of this book focuses on a different aspect of VoIP,

as described in the following sections. As I mention in the
preceding section, you may read the book cover to cover, or
skip around to find the information you need when you need it.

Part I: Getting Down to
Business with VolP

Part I introduces you to the basics of VoIP. You get the rundown
on essential terms and the general workings of the technology.
The part describes some of the cooler things you can do with

VolIP, including accessing the Web from your phone and using

VEMAIL to read your voicemail on your computer.

An introductory part about VoIP would be incomplete without
a description of the IP phone and all its features. You find out
about Web-enabled capabilities, such as the ability to review
the stock ticker and weather while on the go. You can even
check your e-mail from the road (or across the office).

This part also includes three sidebars (those funky gray boxes
with text in them). These sidebars outline several case studies
to help you see some real-world applications of VoIP. They’re
really great, so check them out.

Part 11: Simplified Management
with VolP

In Part II, you discover how switching to VoIP can reduce your
operating costs — and the effect is immediate. You save the
cost of leasing lines and regulatory fees, and calling features
are actually free.

To help set VoIP in context, Part Il compares its features and
cost structure to the four main non-VolIP telephony models.
I'll let the part do the talking, but I think you'll agree after
reading it that VoIP is the most cost-effective choice.
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All this information is fantastic, but how do you sell it to your
boss? Or, if you are the boss, how do you make the best
informed decision possible? Look no further. This part gives
you all the information you need.

Part l1I: Three Phases
to VolP Migration

Part Ill outlines the migration path developed by Avaya, the
industry’s leading vendor of converging technology networks.
It also presents several case studies of companies at various
stages of migration that developed successful strategies with
Avaya.

Part IU: Top Ten Reasons
to Switch to VolP

The reasons to switch to VoIP are countless, depending on
how far you want to project the future of the marketplace.
Part IV describes the ten best reasons to make the switch,
covering everything from projections for the future of the
telephony industry to the flexibility the host of VoIP features
provides your organization.

Case Study

This case study illustrates how the Avaya team adapts its
reliable approach to make VoIP work for the unique require-
ments of a multi-location, midsize company. Flip here if you
want to begin with a real-world example of the benefits of
using VolP.

Icons Used in This Book

Throughout this book, I occasionally use icons to call atten-
tion to material worth noting in a special way. Here is a list
of the icons along with a description of each:
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If you see a tip icon, perk up — you’re about to find out how
to save some aggravation.

This icon indicates technical information that is probably
most interesting to IT professionals.

Some points bear repeating, and others bear remembering.
When you see this icon, take special note of what you're
about to read.

Where to Go from Here

The most important thing to keep in mind whenever you are
exploring a new technology is how it fits into the larger pic-
ture. Take a global view. Specifically, always be thinking, “How
will this feature increase my company’s efficiency?” or, “How
will an integrated network help promote collaboration across
my company?” Of course, you may also be wondering how
you’ll save money with VolIP.

Consider the direction of the telephony industry. The move
toward VoIP is happening, right here, right now. If you are a
decision-maker in your company, you need to strategize for
how you will remain competitive in this changing market. If
you're an IT professional, you need to research the available
technologies so that you can make recommendations to your
boss and implement, if necessary, a VoIP system. End users
need to be prepared to make the switch if their company
adopts a VoIP system, or if they get transferred to a new
location that already has such a system in place. My best
advice? Flip the page, and keep on reading!



Partl

Getting Down to Business
with VoIP

In This Part
Understanding the basics of VoIP
Making full use of VoIP and its many features
Getting to know your IP phone

Technological innovation is hurling itself upon us once
again. This time it is coming in the form of improving the
way we make telephone (voice) calls. It brings with it several
new capabilities that really change the meaning of the phrase
telephone call. VoIP is the name of this new communications
technology. VoIP stands for Voice over Internet Protocol.
Basically, VoIP means “voice transmitted over a digital network.”

VolIP is often referred to as IP Telephony because it uses the
latest innovations with the popular and familiar IP protocols to
make possible enhanced voice communications throughout the
enterprise. IP networking supports corporate, private, public,
cable, and even wireless networks. IP Telephony unites an
organization’s many locations —including mobile workers —
into a single converged communications network.

And by the way, don’t let the “voice” part of the acronym fool
you — telephony calls using VoIP go above and beyond the
call of duty. When it comes to placing telephone calls, VoIP
provides a range of support services and features unequalled
in the world of telephony. More on that later in this part.
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How Does VolP Work?

VoIP, or Voice over Internet Protocol, means basically what the
acronym states: Voice travels over the Internet. When VoIP
was first developed, it worked only with the Internet and noth-
ing but the Internet so help us all. Today, VoIP operates over
most network types, including those used throughout the
corporate sector. But the “I” has stuck with the acronym. The
“P” represents the term Protocol. Protocol refers to the type
of rules that the network uses to send and receive signals.
These signals are the high and low electrical or optical pulses
often represented by the more familiar 1s and 0Os of digital
networking.

IP Telephony works by converting voice communications into
data packets. Conveniently, it runs on the popular Ethernet
LAN (local area network) technology, which currently supports
over 96 percent of all companies’ needs for LANs.

Circuit-switched telephony

Before digital networking took off, everyone had to use the
one and only Plain Old Telephone Services (POTS). POTS runs
over a network called the Public Switched Telephone Network
(PSTN). The PSTN has been around since Mr. Bell invented the
telephone. That is why most companies today have POTS-
related systems in place. These POTS telephone systems use
the old tried-and-true (and more expensive) method of tele-
phone service known as circuit-switched.

Believe it or not, a good illustration of POTS and PSTN is the
experiment where your fifth-grade teacher had you take two
tin cans and a length of wire to create an archaic telephone
system. As strange as it seems, this antiquated method of
telephony is the principal means underlying the operation of
POTS operating over the PSTN.

What changes in the real POTS-based telephony system is
the number, length, diameter, and type of wire or cables used.
These elements have grown immensely in variety and type.
In addition, the types of telephone equipment have changed
dramatically both at the customer end and at the carrier
provider end. But POTS telephony continues to use “circuit-
switched” rules (or protocols) of operation.
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Packet-switched telephony:
From POTS to packets

Unlike circuit-switched POTS, which always require use of the
Public Switched Telephone Network (PSTN), VoIP technology
has enabled telephony and other new and novel features and

services to run over dedicated and wireless networks includ-

ing even your computer network. These newer network types
use packet-switched protocols.

Packet-switched VoIP puts voice signals into packets. Along
with the voice signals, VoIP packets include both the sender’s
and receiver’s network addresses. VoIP packets can traverse
any VolP-compatible network. Along the way, they can choose
alternate paths because the destination address is included in
the packet. The routing of the packets is not dependent on
any particular network route.

In a circuit-switched network, the destination address is not
included in the signal; routing directions are determined phys-
ically by the actual POTS line. So the routing must follow a
specific network line similarly to how a train follows a desig-
nated set of railroad tracks. If the line is down, the call cannot
go through.

In a packet-switched network, if one of the network lines is
down, the packet can switch while in route between locations
to another working route to keep the call up. Using VoIP, voice
signals can be packetized like computer data packets. This
enables companies to consider using the same network
infrastructure to support both data and voice applications.
Companies can consolidate their physical networks (while
maintaining redundancy in their routing patterns) and build
an enterprise-class communications network with the latest
advanced [P-based features.

VoIP makes possible other services that older telephony sys-
tems cannot do. The VoIP protocols, or simply /P as many
have begun to call it for short, are interoperable. This term
means that the IP protocols will work well with all kinds of
networks. VoIP is valuable because it fundamentally operates
the same way in all network types. IP protocols are also highly
portable. This means they will work with any IP-enabled end-
user device such as an IP telephone, computer, or even a
Personal Digital Assistant (PDA). VoIP works everywhere!
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Because VoIP is interoperable and portable, it makes possible
many new end-user applications that redefine how you can
make telephone calls. Because VoIP is highly “networkable,” it
is useful to distinguish the two major network types used by
most if not all companies.

1P Telephony

[P Telephony enables voice communication over Internet
Protocol (IP) networks. It unites an organization’s many
locations —including mobile workers —into a single converged
network. It promises cost savings by combining voice and
data on one network that can be centrally maintained. But
more importantly, it brings advanced features and applica-
tions that enhance productivity throughout the organization.

A large percentage of calling patterns within corporations
indicates that many calls will never leave the LAN. An IP
Telephony call to a coworker at the same location would never
leave the LAN. Similarly, a call to another department in your
building would never leave the LAN. In these examples, the
packets remain simply packets that travel over the LAN to the
called person. These packets do not need to include other
vital data inside them to direct the packet over longer dis-
tances to other locations. As a result, IP Telephony calls result
in shorter-sized packets when compared to VoIP calling pack-
ets that would need to go off the LAN.

IP Telephony works a lot like the computer works on the LAN.
But all users do not necessarily need an IP-enabled telephone.
Avaya implements IP Telephony in a manner that can protect
your investment in preexisting telephone equipment (for
example, enabling IP to digital and even IP to analog telephone
stations).

You can acquire IP telephones in several different styles. But
they all have one important thing in common: The IP tele-
phone has a network interface card (NIC) built into it just like
a computer must have a NIC inside of it to connect to the LAN.
The NIC is the single most important component for any LAN
device because it provides the device with its physical address
on the LAN. This address is simply called the MAC address.
MAC means media access control. The MAC address uses a
standardized 6-OCTET address and is usually represented in
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hexadecimal. For example, the following is a valid MAC
address: 00-0A-E4-02-7B-99.

To support IP Telephony, a server with a MAC address is
typically dedicated to load the IPT software that is used to
manage all the calls. Servers are just like personal computers
except they have more memory, speed, and capacity. Because
the server needs a MAC address, it has a NIC inside to provide
the MAC address as well as a physical means of connection to
the LAN. The managing server stores the database that con-
tains all the MAC addresses, corresponding to all of the IP
Telephony telephone extensions that will be assigned to end
users. Depending on the size of the LAN and the number of
users, other servers may be used. For example, some LANs
running IP Telephony dedicate a server just for handling all
the voicemail that will be stored and retrieved.

Depending on the size of the LAN, one or more devices

known as switches are installed around the LAN to form the
core infrastructure of the IP Telephony LAN. These switches
are boxes that have a series of ports into which all of the
other LAN-addressable devices ultimately connect. Usually
the switches are set up in the communications closets around
the LAN, and they operate 24 x 7 x 365. All of the cabling typi-
cally runs from the user devices (such as the IP Telephony
phone, computer, and servers) to the ports on these switches.
Older switches supported computer data only.

If you plan to run IP Telephony with your computer data on
the same LAN, make sure that you use IPT-compatible switches.
As with any addressable device on the LAN, the switches used
must also be MAC-addressable.

In a nutshell, all the other addressable devices, including your
[P Telephony phone, must physically connect to the LAN via a
port on one of the switches. All of the switches are intercon-
nected, usually with fiber-optic cable. When you want to call a
coworker at your same location, you dial the phone number
corresponding to the person’s name. The signals are packet-
ized and sent to the managing server where the packet picks
up the MAC address of the person you are calling. The packet
is then forwarded to the switch, the port on that switch, and
finally to the IP telephone connected to the port corresponding
to the coworker’s MAC address. The coworker’s telephone
rings. When the coworker picks up the receiver or answers



]2 VoIP For Dummies, Avaya Limited Edition

@GN srg&

TE(,‘//

the call, a virtual connection is established between the
coworker and yourself for the life of the call. I[P Telephony
does all of this at lightning speed.

The process varies a little when you place a call to a coworker
located at a different site. This coworker is connected to a
different LAN. The call would still initiate the same way. But
instead of the managing server sending it to a switch located
on your LAN, the call needs to go to the edge device used to
connect your IPT LAN to the company’s WAN. This is where
IPT becomes VoIP. And this is where that second type of net-
work comes into the picture.

Reaching out with VolP

From the individual mobile end-user and small single-site LAN
to the sophisticated, multi-location WAN that supports domes-
tic and international connectivity, Avaya is a world leader in
secure and reliable IP Telephony systems, communications
software applications, and full life-cycle services.

Each LAN in a multi-location enterprise network is connected
to the larger WAN. If you are located at the headquarters in
Pittsburgh, and you call a coworker located at the office in
Los Angeles, your call begins as an IP Telephony call on your
LAN. It then travels from your LAN through an edge device.
Edge devices include products such as the Extreme Networks’
Unified Access enabled switch. The edge device is programmed
to re-packetize your call and encode the larger VoIP packet
with the additional necessary information such as the address
for the destination LAN or the mobile end-user. For a single-
location company, other options for the edge include using
the Avaya G650 Media Gateway which connects directly to
the PSTN.

The process of packetization is referred to as encapsulation
by the network gurus. A good analogy for this fancy techno
term is like when you put a letter into an envelope for mailing.
The difference is that these encapsulated packets contain the
content of the telephone conversation in digitized form. You
would not be wrong to call it Voice Signals Inside IP Packets.

In order for the LAN to participate in the company’s VoIP WAN,
each LAN needs at least one edge device such as a router,
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level three switch, or a gateway. These devices, like all other
addressable devices on the LAN, have a MAC address and a
NIC to physically connect them to the LAN. But in addition,
they each have an interface card that physically connects
them to the company’s WAN or some external network.
Depending on the company’s network design, size, and mis-
sion, these edge devices can have multiple interfaces that
connect them to multiple outside networks. Or you can have
multiple separate edge devices. The point is that these edge
devices take care of all the IP Telephony traffic going off-LAN
by encapsulating the signals into packets, encoding the pack-
ets with the correct addressing information, and forwarding
the packets out onto the WAN where they make their way in a
packet-switched manner to their respective destination LAN.

Unlike the MAC addressing on the LAN side, VoIP traffic on the
WAN uses the IP addressing scheme. IP addressing currently
uses a 4-OCTET format and represents the address in decimal
numbers. For example, 192.168.2.4 is a valid IP address.

When the packets arrive at the destination LAN, the edge
device breaks down the VoIP packets and forwards them inter-
nally to the server that manages the IP Telephony services on
the LAN. From this point, the rest of the process is similar to
IP Telephony services. The phone rings. The person being
called answers, and a virtual circuit is established between
the caller and the person receiving the call.

Instead of maintaining separate networks for computers and
telephones, companies can converge both of these networks
into one network using IP Telephony and VolP. The whole new
way of doing telephone calling using VoIP is even sometimes
called toll bypass.

Gaining Flexibility with VolP

VoIP is a win-win for everyone. With VolP, customer satisfac-
tion and productivity increases for your entire company.

A few VoIP features, such as voicemail and call transfer, have
been around in the POTS world for quite some time. On the

other hand, integrating data, voice, and video applications to
run over a single network and work with wireless phones are
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more recent innovations made possible by IP Telephony. As a
result, many new features under IP Telephony have become

available.

As with any new technology tool, VoIP with all of its many

end-user benefits is quickly replacing traditional POTS alter-
native technologies. Indeed, VoIP is even becoming a superior
replacement for many former computer-only applications.

Say hello to VEMAIL

Before IP Telephony and VoIP, you had to access your voice-
mail by telephone and e-mail through computers. With VolP,
you can read your voicemail on your computer screen and
listen to your e-mail through an IP-enabled telephone. The
new term for this converged feature is VEMAIL. And this is
just one of many new uses for IP-enabled telephony.

Surf the Web

Because VoIP operates with the same set of IP rules and proto-

cols that support Web-based applications, it is possible to
access the Web with an IP-enabled telephone.

Getting the most from your IP telephone

You can use an IP-enabled browser
phone such as the Avaya 4630SW IP
Screenphone to accomplish much of
what you can do on your desktop
computer. For example, Joann works
for one of the top healthcare insur-
ance providers headquartered in the
Northeast. Her company has 17 loca-
tions connected over a VolP sup-
ported Wide Area Network (WAN).
Throughout her typical day, Joann
uses an IP-enabled browser tele-
phone to receive announcements,
make phone calls, and send and
receive e-mail.

Joann starts her day by checking
her IP telephone’s Web page for
announcements. One morning, she
read that her friend and coworker
Rae Lynn had a baby boy the night
before. She made a note to send Rae
Lynn's family a card.

As part of her job, Joann reviews and
approves/denies healthcare claims
that do not fit the normal criteria for a
final decision by the utilization review
(UR) department. Much of Joann's
communications relate to the status
of the claims she is investigating. She
regularly communicates with people




located at her home office and other
sites, usually the site of the claim(s)
origin. Joann also interacts with staff
from their company’s huge health-
care provider network to determine
the fine details of each claim she
receives for disposition.

With the exception of any calls made
in the local calling area, all Joann's
telephone calls are carried on the cor-
porate VoIP network. When the call is
to a provider located off-net near one
of the company's other locations, the
call travels from Joann's IP telephone
over the corporate VolP network to
the distant site’s location where it
goes over the company’s LAN at that
location, out the gateway there, and
into the local calling area of that loca-
tion. As a result, for all Joann's tele-
phone calling, her resulting, monthly,
off-net, billable telephony charges are
minimal and for the most part are
billed as local calls.

All the claims Joann's company
receives are transmitted to their UR
department via the Web. If a claim
cannot be approved for payment
upon receipt, the UR department for-
wards it electronically via the corpo-
rate VolP network to Joann, with a
copy to the medical director of the
respective source location and a
copy to the headquarters’ medical
director.

Joann works frequently with the med-
ical director at the headquarters’loca-
tion because of the technical nature
of many of the claims she receives. On
average, Joann calls this medical
director 7 to 10 times per day on
claim related matters. Therefore, she
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includes this medical director in her IP
telephone buddy group and makes full
use of the “presence” feature alert
indicator on her IP telephone. If the
presence indicator is lit, she knows
not to waste her time calling the
medical director because he is on the
telephone with someone else. Joann
also has a presence indicator set up
for her immediate report and the
coworker that must fill in for her (and
vice versa) when she is not at her
desk.

Much of Joann’s day is spent on her
IP telephone. She uses it to process
inbound or outbound e-mail from the
company's various locations. Some-
times the content of a claim requires
Joann to contact other personnel in
the company. When she needs to do
this, Joann accesses her browser-
based directory to retrieve the
person’s contact information and
automatically dial their IP telephone
number. Or, if Joann is on the road,
she can use Avaya's Speech Access
application feature to have the
system automatically dial anyone in
the directory by simply speaking their
name.

Needless to say, Joann is a busy
woman. About 30 minutes before her
workday ends, she checks the
weather advisory corner of the Web
page on her IP telephone. She wants
to know whether she needs to bring
her umbrella when she heads over to
the subway station. She checks her
voicemail and typically opts to have
the remaining unheard voicemail
messages printed so she can read
them on the subway ride home.

15
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Several flavors of IP telephones are now available. If you have
an IP telephone with a large enough screen, you can display
any Web page on your telephone, complete with any of your
favorite Web links. You can also have the stock exchange
ticker displaying your favorite stock symbols and current
trading status on your IP telephone. You can even have the
current weather for your geographic area of choice displayed
on your IP telephone.

You may be wondering how IP Telephony and VoIP can do all
these super tricks. If you compare the IP-enabled telephone
with any of the POTS telephones, you find a remarkable dif-
ference in the quantity and quality of features available with
[P-enabled telephones. In an IP Telephony world, the features
are available with no monthly recurring charges. Considering
that many new features have come about with IP Telephony
and VoIP, you'll want to consider by IP telephone type exactly
what features are available.

Calling All Phones

With Avaya’s approach to IP Telephony, companies can use
their existing digital telephone station equipment to avoid
forklift upgrades and be more selective and cost-effective with
IP telephone deployment. Though telephone designs may vary
from those on employees’ desks to those in hallways or meeting
rooms, any digital phone can support IP-based telephone calls
on the LAN side, packetized VolP-based calls on the WAN side,
and local calls off the LAN and into the PSTN as needed.

In addition, digital and IP-based telephones are differentiated
by the number and type of features they can support. Features
that have been available on most digital telephone station
equipment prior to the emergence of IP Telephony and VoIP
include:

v Voicemail

v~ Call transfer

v Call forwarding

v~ Call waiting (also known as call park or hold)

v Multiple call appearances

v Three-way (or more) conference calling
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v Redial
v Speed dial

1 Message indicator to let them know they have voicemail

Migrating to IP Telephony does not have to mean that you
replace digital telephone station equipment to keep these
features. This equipment and their feature functions are inter-
operable in the new IP Telephony environment.

Avaya’s approach to IP Telephony builds on existing feature
sets by adding IP-based features and functions that transform
the enterprise’s infrastructure into a converged communica-
tions network. The added features and functions include:

v Employees connect their IP telephone into the company’s
LAN. In addition, they connect their computer into one of
the ports on the IP telephone. In a startup company with
no existing cabling plant, this reduces by one-half the
number of cabling drops needed to physically connect
all employees to the LAN. This feature can add up to
thousands of dollars of savings for just one building or
location. It also reduces the complexity of the company’s
cabling plant. The lower-end IP telephone types have just
a single port to connect the phone itself.

v In the POTS world, the carrier companies provide the
power from their equipment over their circuit-switched
lines to the telephone. (Ever wonder why the POTS tele-
phones don’t have power plugs?) In companies using
the conventional private telephone systems, the system
(PBX, or Private Branch Exchange) provided the power
to the telephones in the company. With quality IP tele-
phones, the power is down line loaded from the LAN
switch or the IP telephone can be plugged in at the
user’s desk.

v All IP telephones support the IP family of protocols (at
least to a certain extent), so they are generally compatible
with the Web. Not all IP-enabled telephones are physically
able to support the full range of Web applications, but
[P-enabled telephones that have HTML-based displays
can support most Web-related enterprise applications.
(HTML stands for Hypertext Markup Language and is the
main programming language used to program Web pages.)
[P-enabled telephones with HTML-based displays support
the following features:
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* Dashboards (basically, lights and indicators on the
Web page area of your phone)

* Web browsing
¢ Corporate news and events

e Weather advisory display (Don’t forget your
umbrella!)

e Employee productivity
e Stock ticker
e Support for end-user defined applications and links

v Other special features on selected IP-enabled telephones
include:

e Security alerts

¢ Access to corporate directory information via
industry standard Lightweight Directory Access
Protocol (LDAP) server

¢ Personalized ring patterns

e UNICODE support for native language display infor-
mation. (UNICODE is a 16-bit code that translates
every character of every language in the world.)

¢ Call log lists of incoming and outgoing calls
¢ Integrated speakerphone
¢ Infrared port for PDA and PC application integration

e Multiple call appearances

1P Softphone

The Avaya IP Softphone is designed to operate on a Windows-
based computer. It is essentially a piece of software to be
loaded on the computer. Imagine dialing a telephone number
from your computer by pointing and clicking the on-screen
dial pad. Or as an alternative to clicking, you can simply say
aloud the speed dial name. Together with a pluggable telephony
headset, it enables voice communications and other produc-
tivity features, including:

v Crystal clear voice communications possible from alter-
nate work locations including home, hotels, Internet hot
spots, and customer locations
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v Integration with Outlook contact lists for autodial support
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v LDAP directory access
v Phone numbers displayed

v Incoming calls synchronized with directory look-ups for
simple screen pop applications

v Instant messaging and presence tracking

v Point-and-click dialing

v [P-enabled desktop telephone features accessible from

computer

v Multiple call appearances (as opposed to just the one
call you are currently on)

v Point-to-point video calls application (available with

selected versions)

Saving money with IP Softphone

Larryis a Human Resources Specialist
who works for a kitchenware manu-
facturer. His home office is located at
the company’s headquarters in south-
western Pennsylvania. Larry fre-
quently travels among the company's
23 locations, which include plants and
sales offices spread out across the
Midwest and west coast. He conducts
interviews with new employee candi-
dates, including screening and
second-round interviews.

Larry’s company used to pay enor-
mous toll charges. The largest toll
services billing came from their
regional toll services. VolP eliminated
a whopping 92 percent of the com-
pany's toll charges. Every time Larry
traveled to a different company loca-
tion, the IT staff would set him up with
a computer network connection and
a telephone. Because the company

went to VolP, Larry merely has to
plug in his computer, which runs IP
Softphone at any available port. He
does not need to have anyone from IT
make special configuration changes
for him. He can even reroute his
extension using IP Softphone to any
phone in the office. The phone does
not even have to be an IP phone.

Moreover, with the new version of IP
Softphone, Larry can make use of
videoconferencing from his laptop
computer. Larry no longer needs to
travel to other sites to conduct
screening interviews. The candidates
report to the company location near-
estthem, and the sponsoring location
allows the interview candidate to use
one of their stations that similarly runs
videoconferencing. Through VolP,
Larry’s company saves in toll charges
and travel costs.
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1P Softphone for Pocket PC

The Avaya IP Softphone for Pocket PC is designed to
connect a Pocket PC device to the company’s IP Telephony
environment — and the best part is that it does so wirelessly.
The IP Softphone for Pocket PC is essentially a piece of soft-
ware that you load on the Pocket PC device. The software
connects the Pocket PC (which must be Windows-based) via
a Wi-Fi or Wi-MAX network interface to the company’s LAN.
It enables voice communications and other productivity fea-

tures, including:

v Multiple call appearances

v Call transfer

1 Conference calls

v Point-and-click dialing from directories

v Outlook contact lists

IP Softphone on the go

Whenever Larry goes to lunch, he car-
ries his IP-enabled Pocket PC. The
Pocket PCis a wireless telephone that
gives him full mobile desktop capabil-
ity with standard off-the-shelf Pocket
PC devices and standard Wi-Fi or
Wi-MAX Ethernet interfaces. It pro-
vides Larry with increased mobility
options and value — with no special-
ized hardware required.

Larry can receive calls virtually any-
where. The Avaya IP Softphone for

Pocket PC is perfect for Larry’s com-
bined need to be mobile and acces-
sible by phone.

Whether Larry is on the road, at one of
their warehouse locations, at a sales
office, or justin a meeting room down
the hall, IP Softphone for Pocket PC
helps him stay connected, responsive,
and productive.
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Simplified Management
with VoIP

In This Part
Reducing operating costs by switching to VoIP

Integrating data and voice
Meeting your future with VoIP

Increasing revenue

n 1995, when VoIP was first introduced, many analysts

projected savings for companies choosing VoIP over com-
panies continuing to operate with POTS-related telephony
systems. However, a small percentage of early adopters ended
up frustrated with the early forms of VoIP. This was mostly
because these early VoIP systems were based on using the
Internet itself as the underlying network transport. Although
the Internet can support many computer data applications, it
is clearly not the transport of choice for the corporate world
to vest its core telecommunications infrastructure. (VoIP does
work over the Internet, but the quality of service for a mid- to
large-size company is not the same or even close to what can
be obtained from a dedicated private network.)

Even though VoIP in 1995 was not ready for primetime, it
showed promise, and several leading manufacturers took VoIP
in its early form and redeveloped it into a highly effective
form of telephony system. As a result, VoIP today not only
saves companies huge amounts of operating expenses, it
operates over the companies’ private, dedicated, packet-
switched computer networks.
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Moreover, VoIP brings to the table a number of slick calling
options. VoIP call features include all of the features offered

in POTS-related telephony systems, as well as many other
features the likes of which have never been seen before in
telephony systems. VoIP features enhance the collaboration of
employees across the enterprise and ultimately reduce the
operating expenses of the company.

Saving Money with VolP

One of the big “aha’s” with VoIP is that companies can enjoy
an immediate cost-benefit with their regional toll and long-
distance voice and videoconferencing charges. Prior to VoIP
telephony, everyone was critically dependent on POTS run-
ning over the PSTN with no other options for their telephone
needs. That is why the majority of companies today have
POTS-related systems in place.

No more leasing POTS lines

But VoIP is changing this because there are several disad-
vantages to companies that use POTS-PSTN when compared
to VoIP telephony. POTS-related lines are leased from the
local exchange carrier, which can incur added expenses.
For example:

v Each line usually has a nominal startup charge.

v Each line has a monthly recurring charge known as the
access cost.

v For every POTS line, the company must pay monthly
recurring usage charges for local, regional toll (includes
intralata and intrastate), and long-distance (interstate)
services.

All recurring service charges are based on a rate per
minute per line basis. For example, a company on the
average may pay $0.10 to $0.64 per minute for its intralata
carrier services. (Infra means within the same LATA but
outside of the local calling area. LATA means Local Access
Transport Area.) It may sound like it is a trifling kind of
cost factor. When you add up all the minutes from every
line in operation, however, the cost each month can
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frequently get into multiple 6 and 7 figures. This is more so
the case when your company has multiple locations that
cross intralata boundaries within the same state.

Some say that VoIP does not really save a company much on
toll charges. Nothing could be further from the truth. Usually
they do not consider the hidden recurring cost factor. This
secretive cost factor is the intralata, regional toll (also known
as local toll) cumulative charges that their company suffers
from on a monthly basis. Some may lump all toll costs into the
category of long-distance, which is another mistake.

If your company has significant intralata toll minute volume
in the aggregate (all minutes multiplied by all POTS-PSTN
lines), you can reduce or eliminate these charges by convert-
ing to VolP.

No more extra regulatory fees

There are other POTS-PSTN related monthly regulatory fees.
These are charges that go to various government entities
versus to the Local Exchange Carrier (LEC). These fees are
based on a percentage of each line’s monthly access cost.
They include:

v The Federal Line Surcharge
v 911 fee
v Other charges depending on the location of the POTS line

These charges are based on a percentage of the monthly per
line access cost, but before you draw any conclusions about
these costs being nominal, add up the number of lines and the
total cost. Depending on where all of your locations are located
(that is, which LATAs), these regulated fees vary somewhat.
But if you add up the total line access costs and take about

4 to 7 percent of your total monthly access costs, you can

get a close estimate.

With VoIP, you pay regulatory fees for your dedicated network
transports, but you already pay these in support of your com-
puter data network. VoIP runs over your packetized computer
network, so you have no more added regulatory costs for VoIP
telephony or videoconferencing.
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The

No more charges for
calling features

With VoIP your company gains many more features, several
that run over the network, and your call feature costs go to
absolute zero.

With a POTS line, the Local Exchange Carrier (LEC) charges for
calling features are added uses of the POTS line beyond simply
making telephone calls. These features include options such as
voicemail, call transfer, and call forwarding. Sometimes these
features are priced out individually (a la carte), and some-
times the LEC will bundle features for a discounted price.

Most companies use an internal telephone system, so call fea-
tures are a moot point; their system can usually provide most
if not all POTS-related call features. However, with pure POTS
and CENTREX line models (these models are covered in the
next section), call feature costs are highly relevant to the com-
pany’s monthly telephony bill. Remember that features are
priced out based on the individual line. If your company has
hundreds or thousands of lines, the overall cost for all features
for all lines can be astronomical.

Final Four Meet VolP

In order to reduce the monthly recurring charges (MRC) for
POTS line telephony services, companies with 15 or more
employees who need a telephone can acquire their own tele-
phone system. Over the years, several conventional systems
have emerged. All of them use the POTS model as their baseline.
But each one reduces greatly the dependence on POTS lines
and POTS line equivalencies. Also, they all provide the limited
traditional features at no extra cost. As a result, companies
seeking to use conventional POTS services generally use one
of the four non-VoIP telephony systems models. I call them
The Final Four. Here’s how they work:

v POTS: Companies that have fewer than 15 phone stations
and are not bothered by high regional and long-distance
toll charges can stay with the POTS line model. With
the POTS model, the company does not need to consider



Part II: Simplified Management with VolP 2§

a model — everything depends on the carrier. Each
employee has a phone. Each phone has a POTS line from
the carrier. The POTS line model is the oldest of the con-
ventional telephony models. It is sometimes called the
wireline model.

v KTS: The second model is called a Key Telephone System
(KTS). The KTS is often referred to as a Key Station model
or simply a key system. It reduces a company’s depend-
ence on total number of POTS lines. It provides at no
extra cost many of the traditional call features.

v CENTREX: The CENTREX services model is owned and
operated by the carrier. CENTREX stands for CENTRal
EXchange. CENTREX service provides the physical equiv-
alent of a POTS line. The lines run from the carrier’s
switching equipment to each telephone station. The
carrier is responsible for maintenance under a CENTREX
model.

CENTREX costs more per month per line but often can
include many of the features without additional charges.
Prior to VoIP, CENTREX was a great solution for startups
or companies unsure of their strategic plans because
they could gain all of the usual features along with
POTS-equivalent telephony service very quickly under
a month-to-month plan. When the company’s plans
become concrete, they terminate CENTREX and convert
to a new telephony system.

v PBX: The fourth model is known as the in-house PBX.
Before VoIP, the PBX was the mainframe of corporate
telephony. PBX stands for Private Branch Exchange or
Premises Business Exchange and is the most expensive of
the four models under non-VoIP approaches to telephony.
However, it delivers the most value out of all four as well.
Some key value points are:

e The PBX can use dedicated high-bandwidth lines
out to the carrier or to other locations on the com-
pany’s network.

¢ Interfaces can be used on the PBX to provide full-
motion videoconferencing.

¢ The PBX has extensive Call Management capabili-
ties and the capacity for setting up and controlling
multiple call centers.
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By using their own system, companies reduce the total number
of POTS lines required by a factor of one line for every six to
eight employees. The phone system’s circuitry integrates multi-
ple users over fewer lines. With the PBX, videoconferencing
and other high-bandwidth applications could be integrated.
Although companies could reduce the total number of lines
required and therefore their total MRC, they still have to pay
for local and toll usage. But with their own system, they are
able to provide most of the traditional telephony call features
at no extra cost.

This is a great savings by comparison to having no system at
all, but not close to the savings attainable through VoIP. If you
total all the savings from any of these older system models,

it would amount to a mere fraction of what your company
could save with a VoIP system. Remember, VoIP all but elimi-
nates regional and long-distance charges. For many companies,
these charges alone amount to multiple millions of dollars per
month.

See Table 2-1 for a summary of the final four traditional
telephony systems models.

Table 2-1 The Final Four

System Location of  Cost Structure Comments
Equipment

POTS Carrier Monthly recurring Call features are
linesrunto  charges (MIRC) per-  paid per month per
company- line, per phone. feature. Relatively
owned Regulatory fees high coston a
phones. apply to access per employee

line costs. basis. Not well

suited for VolP
conversion unless
toll charge savings
justify conversion
costs.
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System Location of  Cost Structure Comments
Equipment
KTS POTS Monthly recurring Most features
carrier charges (MRC) per- included at no
linesrunto line, startup cost extra cost (savings
customer of KTS and phones.  due to one POTS
company’s Regulatory fees line for every 6to 8
KTS switch. apply to access phones). Suitable
line costs. for VolIP if company
has substantial
MRCs for either
regional, intrastate,
or interstate toll
carrier services.
CENTREX POTS- Higher POTS- Little or no
equivalent equivalent line maintenance costs,
carrier charges, monthly higher priced lines,
linesrunto  recurring charges compared to POTS,
customer's  (MRC) per-line. suitable for VolP
telephone Regulatory fees if company has
on a per apply to access substantial MRCs
phone line costs. for either regional,
basis. intrastate, or
interstate toll
carrier services.
PBX Dedicated Dedicated access All POTS call
carrier lines. Highest MRC features available
lines to line charges. free. Call center
customer's  Dedicated amount capabilities.
PBX. of bandwidth. Higher monthly

Regulatory fees
apply to access
line costs.

maintenance
charges. Highly
suitable for VolIP
if company has
substantial MRCs
for regional,
intrastate, or
interstate toll
carrier services.
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1P Telephony Converges
onto the LAN
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Unlike POTS, which under any of The Final Four models is
vested in the costly circuit-switched world of the PSTN, IP
Telephony runs on the company’s computer local area network
(LAN). In all previous telephony models, the company either
had to acquire a totally separate system infrastructure, or
they had to pay the local carrier higher costs for the privilege
of using their lines and equipment, as in the case of CENTREX.
Depending on the model used, there were lots of charges for
local, regional, toll, and long-distance carrier services — not
to mention regulatory fees based on the number and type of
access lines used.

IP Telephony is unregulated. It runs on the company’s com-
puter network infrastructure. With IP Telephony (sometimes
called IPT) there are little or no additional charges for the
core infrastructure or the access lines thereto. IP Telephony
brings an immediate productivity benefit primarily because
the time it takes to satisfy customers is reduced. IP Telephony
therefore enables a much greater cost-benefit, a higher Return
On Investment (ROI), and a reduced overall Total Cost of
Ownership (TCO).

[P Telephony is good for the company. It is good for the
end-users in the company. Most important, it is good for

the company’s customers. This better service translates into
more revenue for the supplying company. Making a move to
[P Telephony has never been more strategically appropriate
than it is right now.

VolP and toll bypass

IP Telephony is basically VoIP on the LAN side of the company’s
network. With IPT running on the company’s computer network,
the company’s need for POTS-PSTN lines is drastically reduced.
The total number of POTS lines needed is reduced as much as
95 percent. A small number of POTS lines may still be required
to meet local ordinances, such as for automatic fire alarm sys-
tems and to make certain types of local calls from the company.
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Another big “aha” with IP Telephony is when calls are placed
to other locations within the same company. Calls that would
normally need to travel over the PSTN and outside the local
calling area to reach the more distant company locations can
be handled more efficiently with IP Telephony. If the company
has IP Telephony running at each of its locations and these
locations are all connected over the company’s private Wide
Area Network (WAN), all calls placed to any of the company’s
locations totally bypass the PSTN. Hence, you may hear the
term for VoIP known as toll bypass. The PSTN is not involved
at all in any such calls.

This fact may sound unremarkable, but it makes a huge differ-
ence in the company’s toll-related monthly recurring service
charges. For calls originating on the company’s IP network that
need to go to distant locations that are not on the company’s
[P network, the call would travel on-net to the company’s clos-
est location to the destination of the call, then at that location
normally go off-net and convert to a local call over the PSTN.
Such calls originating on-net that need to travel off-net are for-
warded over the WAN to the distant LAN. At that LAN, to a
gateway device that is attached to the LAN on the inside and
attached to the PSTN on the outside. Through the gateway
device, the call is passed to the PSTN. Instead of paying for

a toll-based long-distance call, the company merely pays

for a local call. IP Telephony and VoIP work together using

the IP protocols to support telephony across the company’s
computer network. As a result, IP Telephony and VoIP reduce
significantly or totally eliminate all toll charges and former
POTS-PSTN telephony-related regulatory costs.

Integrating IT (and more)
through Unified Network
Management

The new term for putting a company’s telephony systems and
videoconferencing systems onto the company’s computer
data network is converged network. The term revolves around
the fact that when this is done the former circuit-switched
telephony and video systems are “converged” onto a dedi-
cated packetized network. Another popular term for this is
integrated networking. Integrated networks incorporate the
use of computer data, telephony signals, and video signals
onto the same network.
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Consider the possibilities

The converged strategy presents
an opportunity not possible with sep-
arated computer, telephony, and
video networks. Companies moving
toward convergence can realign
staffing resources to create a more
flexible, agile, and supportive organ-
ization. This action alone begins to
foster a collaborative spirit across
the company's enterprise. Former
computer data network support per-
sonnel can now share job-related
tasks. Former telephony personnel
can now help convert their traditional
telecommunications infrastructure
into a computer network based
telephony system. Cross-training no
doubt will be needed and desired.
Managers of these data, telephony,
and video systems can unify under
the banner of convergence.

The old saying “united we stand,
divided we fall” has direct relevance
to any organization in today’s market-
place. Convergence is now underway

and will eventually sweep across
most technology enterprises. Compa-
nies remaining on separated system
networks for their computer, voice,
and video needs will be falling out of
the marketplace. Companies wanting
to stay competitive will need to con-
sider the move at some point.

Fortunately, IP Telephony and VolP
are at a maturity point where any
company today can plan for the con-
version with the assurance that it will
be a cost-savings move and a pro-
ductivity enhancing strategy. If you
cannot consider it for the huge cost-
savings, do it for the enormous enrich-
ment of your company’s productivity.
Productivity increases are certain
with IP convergence. They result
from the entire set of added calling
features and seamless applications.
In addition, productivity results from
the collaboration among employees
that is fostered by convergence
throughout the organization.

One Network versus Three

Despite all the advantages that exist for a company to move
toward IP convergence in today’s marketplace, you may be

surprised at some of the reasons that are given for not even
considering it. No doubt some companies will have to go into
Chapter 11 before they realize the error of their strategic

planning.

In the following sections, I explore some of the reasons for
companies’ reluctance to make the move to IP convergence,
as well as some sound reasoning to counter their arguments.
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If it ain’t broke, why
not improve it?

Most companies are reluctant to change systems simply
because they are comfortable with what they have. “If it ain’t
broke, don'’t fix it.” Yet many companies have experienced
downtime with computer, telephony, and video networks.

It is just a fact of network life.

No downtimes are more memorable than telephone system
downtimes. Data and video network failures for some reason
are always seen as a temporary situation and an easy fix. But
if the telephony system network is down, it is a major crisis.
Companies would rather tell their customers that they are
wounded and unable to respond to their needs than to have
them call in and get a busy signal or even a “fast busy” signal.

It took more than 100 years for the industry to shape the
quality of service that now characterizes POTS-PSTN calling.
Computer networks have been standardized for just 20 years.
Sound management drive is required to consider, understand,
and set the strategic move to VolP in a company:.

Convincing your boss

Part of gaining the support for the move to IP convergence is
to convince the company that it is the right move. You gener-
ally need sign-off by the people who manage the company’s
technology and, to a certain extent, the staff that reports to
these managers. But you know and I know that by and large
it comes down to convincing upper management.

The best way to appeal to upper management is to focus on
the convergence as a cost-effective solution to an expensive
problem. Map out your current expenses and lay those num-
bers side-by-side with the expense of IP convergence. The
numbers speak for themselves: IP convergence reduces oper-
ating expenses enough to pay for itself in the near term, and it
can make the company a whole lot of money going forward.

Another benefit that can speak to upper-level managers is
that implementing an integrated network brings the company
together, makes all employees reachable on a higher, horizontal
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plane of communication. It promotes collaboration, enhances
productivity, and ultimately leads to an increase in revenue.

Last, you'll need to provide your management with a seamless
plan for transitioning to the new system. For the full scoop,
see the next section.

A seamless transition

The good news is that integrating IP Telephony and VoIP onto
your computer network can be done while keeping your con-
ventional POTS-PSTN telephony systems operational. Because
the two are physically separate networks, they can operate
simultaneously.

If you work with a carrier company that supports IP Telephony
and VolP-based telephony, and a hardware vendor that pro-
vides hardware to support both types of networks, you can
enjoy your conversion to VoIP while still having the security
of the older system.

Typically, the provider companies offer reduced cost to keep
the old running while you install the new IPT- and VoIP-based
systems. When you are comfortable with your new converged
and integrated network, you can plan for the removal of the
old telephony systems and the termination of any non-used
carrier services.

If your company has made a significant investment in teleph-
ony systems that were not IP-ready but IP-capable in the last
couple years, your company can now plan the move to IP
Telephony and VolP while still protecting the company’s
investment in [P-capable systems. This is another less costly
way to reap the full benefits of your original IP-capable sys-
tems while positioning your company for the eventual full
conversion to IP Telephony and VolP.

Your company can begin to save operating capital on toll-
bypass, for example, to prepare for the costs of the full VoIP
conversion status. This includes using, for example, digital
desktop telephones that may have already been acquired.
The telephones can connect to a now IP-Enabled PBX that
could be the main telephony equipment connecting to other
[P-Enabled PBXs over your company’s WAN.
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Whatever IP Telephony and VolP conversion option your com-
pany may choose, you will be running a single network that
integrates computer data with telephony voice and video if
used. The requirements for managing the company’s network
become more unified versus divided. A single comprehensive
network management system can be used to count every bit
and byte on the network. Fault-isolation can be more readily
processed because you do not need to troubleshoot what net-
work the problem may be on. There is only one VoIP network
with one or more distinct LANs running IP Telephony.

Because your company will unify its support staff into one
department, the ensuing cross-training and convergence expe-
rience to be gained by all in this department can result in a
reduction of the company’s dependence on outside experts.

In the short-term, your company may need to use outside con-
tractors, or they may leverage their business volume to have
their existing providers support their needs until the conver-
sion is at or near completion.

&W‘BEH Integration of the company’s computer data, voice, and video

< systems if used strengthens the company’s infrastructure. And,
unification of the respective support staffs ensures that the
company can succeed in operating in the forthcoming con-
verged marketplace.

Meeting Vour Future with VolP

In a competitive marketplace, companies that are forward-
thinking look at their competitors. Market projections based
on a mere percentage of the total telephony marketplace indi-
cate that the IP Telephony market could grow to as much as
$15 billion a year by 2008. Companies are expected to make
the move and have already begun to do so. This trend means
one or more of your company’s competitors are making the
move and enjoying all the benefits. It also means that your
company will be at a disadvantage if it does not undertake

a strategic plan to convert also to IP Telephony and VoIP. As
collaborative companies with a unified workforce satisfy their
customers in unprecedented ways, they are going to increase
their respective market shares. Consequently, your company
may not be able to afford to ignore IP Telephony and VoIP
technologies.
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Bandwidth on demand

Besides the movement of the market including your competi-
tors toward VolP, you need to evaluate a couple of significant
technical benefits. First, IP Telephony and VoIP networks
support the kinds of network transport services that run
packetized services not only for computer data, but telephony
voice as well as video where needed. These transports are
usually dedicated lines of substantial bandwidth capacity.

Bandwidth is normally channelizable, which means that the
bandwidth of the line can be divided into channels. The chan-
nels can be used dynamically (whenever they are needed for
a specific application that is seeking to run on them at any
point in time). When channels are not needed, they go back
into a pool of channels for other applications including data,
voice, and video needs. This type of operation is often
referred to as bandwidth on demand.

To achieve this type of bandwidth usage, the network archi-
tecture uses select types of terminating equipment called
Level Three switches. Network service providers that supply
the transports usually include or specify exactly what model
of switches fit the bill. Bandwidth on demand is a function of
the WAN network design that works very well with VoIP.

Scalability to size up
or down as needed

Scalability refers to the degree to which your company can
make changes to support growth and increase for access to
and use of the IP Telephony and VoIP network.

On the IP Telephony LAN side of the network, each LAN
uses an Ethernet LAN, which is highly scalable. New users,
IP telephones, computers, and other devices can be con-
nected to the LAN on a “plug and play” basis.

When an employee needs to move to a new location in the
building, for example, their IP telephone and computer can
be unplugged and taken to the new location, where they are
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plugged back in. Both devices relearn automatically on startup
the identity of the employee. The devices are operational
immediately.

Consider the benefit of this capability: No one needs to go
to the telecommunications closet and reprogram their port
numbers or change their network addressing information.
This applies not only to a user on a single LAN that might
exist on a multi-locations, multi-LAN Wide Area Network
(WAN); it includes all users anywhere on the WAN.

The VoIP protocols bring a certain degree of intelligence to
the enterprise network that makes change a pleasure and a
joy rather than a frustrating, time-consuming hassle.

Moves, Adds, and Changes
(MAC) costs

As a result of the high degree of scalability and the intuitive
intelligence of VoIP networks, MAC changes are a thing of the
past. In companies where they still operate under one or more
of the traditional telephony systems, many companies still
must pay for expensive MAC changes every time an employee
needs to move, they need to add new users, or when telephony
systems need to make changes in a user’s telephony system
profile.

Older telephony system technicians that complete these MAC
changes bill out at $150 per hour. Imagine if the company had
to make a major set of moves or changes. At the least, these
changes would be costly and time-consuming.

Larger companies may hire a staff of qualified technicians to
do these MAC changes on a full-time basis. Under VoIP, MAC
changes go away. Again, more cost and time savings to justify
your move to VolP.
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Part il

Three Phases to
VoIP Migration

In This Part

Convergence comes in phases
Understanding SIP

Whether your organization has a communication infra-
structure that is multi-vendor and widely distributed
or one that depends on a single vendor for your computer
data, telephone system, and videoconferencing networks, you
need a reliable way to integrate and optimize your network

infrastructure. Avaya’s three-phase approach to VoIP converged
communications is your solution.

Migrating to Converged
Communication

Avaya sees the evolution and integration of corporate technol-
ogy infrastructures in three phases. Naturally, companies will
evolve portions of their data, voice, and video networks from
one phase to the next according to their business needs. Given
today’s economy, organizations’ business needs will no doubt
compel them to be in more than one of these phases at the
same time. The three phases are identified as follows:

v Traditional
v Converged Networks

v Converged Communications
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Where everyone starts:
The Traditional Phase

Enterprises operating in the Traditional Phase typically have
separate physical networks for data, voice, and video (if used).
Each location usually has its own LAN, and the enterprise as a
whole has a private, dedicated WAN running IP protocols for
computer data. If an enterprise has a small number of loca-
tions, it may vest its WAN infrastructure in a Virtual Private
Network (VPN) that optimizes access costs by using the
Internet as the WAN transport.

Telephone system needs are typically met through one or some
combination of one or more of the Final Four models covered
in Part II. Unlike the packet-switched network infrastructure

Grant Thornton teams up with Avaya

With 50 U.S. offices and $459 million
in annual revenue, Grant Thornton
LLP is the largest domestic account-
ing firm serving public and private
middle-market clients. With the major
geographic expansion for many
Grant Thornton clients in the 1990s, it
became clear that if Grant Thornton
was to continue to provide premium
service to its customers while remain-
ing responsible to its bottom line,
it needed to adjust its communica-
tions systems to be in step with the
increasingly collaborative and mobile
nature of the business.

Grant Thornton assigned a team to
research the best way to modernize
the communications system. After
several months of testing different
solutions and assessing vendors’
support capabilities, the team rec-
ommended a multi-phase program to

completely transform Grant Thornton’s
approach to communications.

The first step was to establish uni-
form voice and data infrastructures,
and help ensure all Grant Thornton
employees had access to basic
applications like full-featured voice-
mail. As their network standards, the
team chose Avaya as the sole
provider for their voice infrastructure,
and Cisco for the backbone routers
and data switches. Each office had
its own IP-capable DEFINITY voice
server. Full-featured voicemail was
provided by 26 Avaya Octel
Messaging Systems. Because the
team intended to consolidate the
voicemail platform in a later phase,
they elected to lease the systems to
provide migration flexibility.

Here is a brief summary of the phases
of the conversion that followed:




Implement an efficient architecture.
With Avaya’s help, Grant Thornton
converted their network transport
infrastructure from inefficient and
costly dependence on point-to-point
circuits to a star configuration which
provides fault-isolation and maxi-
mizes bandwidth allocation, resulting
in considerable savings.

Introduce high-value applications.
The team incorporated applications
such as Avaya Phonetic Operator,
which implements a toll-free number
from which clients can easily and
immediately be transferred to any
office or team member through
spoken commands.

Deploy IP Telephony. The team intro-
duced IP trunking between all Grant
Thornton's U.S. sites. First they IP-
enabled all 50 of the Avaya PBXs
so that the traffic between GT offices
would go over the network and com-
pletely avoid long distance or toll
charges. Then they opened a new
state-of-the-art data center in
Oakbrook, lllinois, and installed an
Avaya S8700 IP Media Server to pro-
vide the IP Telephony application.
They deployed an Avaya Data Switch
for the interface to the LAN, which
interoperates perfectly with the Cisco
backbone. Because the data center
was a completely new location, all
Oakbrook employees received IP
phones that plug right into the LAN.

This scenario underscores one of
the economic benefits of having an
Avaya IP Telephony solution. Had
the data center been an existing site
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with a mix of digital and analog sets
already in place, the Grant Thornton
team could have easily re-used them,
or supplemented them with as many
IP phones as were needed. Kevin
Lopez, National Telecommunications
Manager for Grant Thornton, says,
“The fact that Avaya engineers their
systems for maximum reusability
means solid investment protection
for us.”

The financial paybacks extend even
past the relatively low cost of imple-
mentation. Grant Thornton experi-
enced big reductions in operating
expense. All told, Grant Thornton is
saving nearly $170,000 a year in lease
and support costs. And the savings in
this area will only increase as the
system is further modernized.

Because all traffic between the
offices goes through the new hubs,
Grant Thornton was also able to
take down the majority of dedicated
point-to-point circuits that had inter-
connected most of the offices. The
savings across 50 offices was a
whopping $300,000 per year! And
with long-distance expenses elimi-
nated from interoffice calls, Grant
Thornton saves another $30,000 per
month.

All in all, the investment reduced
direct costs to the firm, provided
measurably improved efficiencies,
and improved the delivery of profes-
sional services to Grant Thornton’s
clients. The Avaya solution was an
across-the-boards winner.
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of the computer data enterprise network, telephony system
needs are ultimately met through the circuit-switched protocols
of the PSTN. In-house PBX systems, which may be intercon-
nected over dedicated lines using Time Division Multiplexing
(TDM) protocols, is about as good as it can get.

Videoconferencing solutions depend on the size of the enter-
prise and the type of videoconferencing application needed,
such as point-to-point, multipoint, or desktop. The videoconfer-
encing needs of an enterprise can be met by using dedicated or
switched transports that run physically apart from the data and
voice networks. Or these needs can be met by using the voice
infrastructure (in the TDM world, underlying video require-
ments tend to follow those of voice) with some modification.
For example, terminating equipment to support video would be
needed at each location to support the application. But a video
module can be used in the PBX to bring up a video call and to
dynamically allocate bandwidth for the life of the video call.

In the Traditional Phase, on an interim or permanent basis,
VolIP Gateways may be used to support POTS-related calling
from the LAN side into the PSTN. Companies operating in this
phase typically use cheaper, switched multi-channel trans-
ports such as a Primary Rate Interface (PRI) line to the PSTN.
Quality of service equals that of POTS.

Making progress: The Converged
Networks Phase

In the Converged Networks Phase, most enterprises build out
their computer data networks to support IP telephony on the
LAN side at all locations and VoIP on the WAN side. As a result,
one common infrastructure exists across the enterprise to sup-
port data, voice, and videoconferencing. This arrangement
enhances the IP network to meet enterprise-class criteria, such
as improving quality of service and increasing the reliability

of real-time, mission-critical business and communication
applications.

The organization benefits from a distributed communications
architecture that minimizes the monthly recurring cost of
transport access lines into both the dedicated and switched
carrier services networks. Dynamic bandwidth allocation is
optimized across all applications. In addition, the toll charges
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associated with the traditional regulated carrier services of
the PSTN are minimized if not eliminated altogether.

In addition, the organization can begin to develop integrated
data, voice, and video applications. Most if not all of the call fea-
tures described in Part I become available across the enterprise.
As the higher recurring costs of running separated networks
are driven out of the budget, more operating revenues are
made available for other business needs. As the organization
deploys and leverages its IP infrastructure, it positions itself
to integrate new applications as they become available.

Getting there: Converged
Communications Phase

As enterprises become more distributed and business
performance needs dictate enhanced user capabilities, con-

verged communications applications are deployed. Converged

Mindpearl partners with Avaya

In the airline business, efficiency is
everything, and top-notch customer
service is the ticket to competitive
advantage. In order to deliver both on
a global scale, Mindpearl enlisted the
help of Avaya Global Services.

Mindpearl operates five global con-
tact centers in 22 languages to sup-
port Europe’s biggest airline alliance,
The Qualiflyer Group, serving 300 mil-
lion passengers a year. It's a
transcontinental challenge that
requires top-flight technology and
world-class network management.
Avaya offered the perfect solution:
a comprehensive outsource solu-
tion that includes around-the-clock
remote network monitoring, fault and
performance management, on-site

technical support, and an Avaya
engagement manager that provides
a single point of accountability for all
technical support issues.

The contact centers are powered by
Avaya MultiVantage Communications
Applications and an Avaya DEFINITY
Enterprise Communications Server,
all designed, implemented, managed,
and maintained by Avaya Global
Services.

Now Mindpearl has throttled back on
network management costs and re-
routed internal IT staff to focus on the
more profitable business of serving
client airlines and giving airline trav-
elers an upgrade to first-class cus-
tomer care.
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communications leads to increased flexibility and cost effi-
ciency due to modularization of components and applications.
As solutions become more modular, their services can be
deployed in a greater number of configurations and more
easily integrated into multi-vendor environments.

Avaya is taking the lead in modularization of its software and
systems into open communications architecture to help
organizations smoothly transition to converged communica-
tions for a more adaptive enterprise.

Session Initiation Protocol (SIP)

For Avaya, Session Initiation Protocol (SIP) is a catalyst for
the next phase of open communications using not only IP
Telephony and VolIP, but the full suite of [P-related protocols.
SIP is an interoperable protocol in a multi-vendor environment
that enables mobility and systems flexibility in multi-service
networks.

A user with multiple endpoint devices such as a cell phone,
desk phone, PC client, and PDA can rely on SIP to permit such
devices to operate as a single system to meet changing needs
for real-time communications. SIP brings about increased effi-
ciency and productivity. SIP provides a practical means of
multi-vendor integration at the highest and most diverse
communication levels.

In a VoIP converged network with SIP, organizations can pick
the best of breed from a variety of vendors to create a seam-
less converged communication network.

The Seattle Times success story

Winner of seven Pulitzer Prizes for years of operation, the paper has

progressive news coverage and
investigative reporting, The Seattle
Times has earned an international
reputat