
Dell Inc., Ex. 1021 
Page 1 of 111

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Evolution Towards 3G/UMTS

Second Edition

GSM, GPRS

Performance
EDGEAND

Edited by

Timo Halonen
Nokia

Javier Romero and Juan Melero
TarTec

Dell Inc., Ex. 1021 
Page 2 of 111

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Evolution Towards 3G/UMTS

Second Edition

GSM, GPRS

Performance
EDGEAND

Edited by

Timo Halonen
Nokia

Javier Romero and Juan Melero
TarTec

Dell Inc., Ex. 1021 
Page 3 of 111

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Copyright  2003 John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester,
West Sussex PO19 8SQ, England

Telephone (+44) 1243 779777

Email (for orders and customer service enquiries): cs-books@wiley.co.uk
Visit our Home Page on www.wileyeurope.com or www.wiley.com

All Rights Reserved. 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 under the terms of the Copyright, Designs and Patents Act 1988 or under the terms of
a licence issued by the Copyright Licensing Agency Ltd, 90 Tottenham Court Road, London W1T 4LP,
UK, without the permission in writing of the Publisher. Requests to the Publisher should be addressed
to the Permissions Department, John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West
Sussex PO19 8SQ, England, or emailed to permreq@wiley.co.uk, or faxed to (+44) 1243 770620.

This publication is designed to provide accurate and authoritative information in regard to the subject
matter covered. It is sold on the understanding that the Publisher is not engaged in rendering
professional services. If professional advice or other expert assistance is required, the services of a
competent professional should be sought.

Other Wiley Editorial Offices

John Wiley & Sons Inc., 111 River Street, Hoboken, NJ 07030, USA

Jossey-Bass, 989 Market Street, San Francisco, CA 94103-1741, USA

Wiley-VCH Verlag GmbH, Boschstr. 12, D-69469 Weinheim, Germany

John Wiley & Sons Australia Ltd, 33 Park Road, Milton, Queensland 4064, Australia

John Wiley & Sons (Asia) Pte Ltd, 2 Clementi Loop #02-01, Jin Xing Distripark, Singapore 129809

John Wiley & Sons Canada Ltd, 22 Worcester Road, Etobicoke, Ontario, Canada M9W 1L1

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

Library of Congress Cataloging-in-Publication Data

GSM, GPRS, and edge performance : evolution towards 3G/UMTS / edited by Timo
Halonen, Javier Romero, Juan Melero.—2nd ed.

p. cm.
Includes bibliographical references and index.
ISBN 0-470-86694-2
1. Global system for mobile communications. I. Halonen, Timo, II. Romero, Javier

(Romero Garcı́a) III. Melero, Juan.

TK5103.483.G753 2003
621.3845′6—dc22

2003057593

British Library Cataloguing in Publication Data

A catalogue record for this book is available from the British Library

ISBN 0-470-86694-2

Typeset in 10/12pt Times by Laserwords Private Limited, Chennai, India
Printed and bound in Great Britain by TJ International, Padstow, Cornwall
This book is printed on acid-free paper responsibly manufactured from sustainable forestry
in which at least two trees are planted for each one used for paper production.

Dell Inc., Ex. 1021 
Page 4 of 111

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Forewords

(Taken from GSM, GPRS and EDGE Performance, 1st Edition).

I have worked in the mobile communications industry longer than I would like to admit.
In the early 1970s, I started my career as a radio engineer for Motorola. At that time,
Motorola designed and manufactured low-, mid- and high-tier private land mobile radios.
Motorola had few competitors for the mid- and high-tier product lines (50- to 100-W
radios). However, in the low tier, less than 25-W radio category, there were numerous con-
tenders, mostly from European manufacturers with a ‘Nordic Mobile Telephone’ heritage.

But times were changing. In the late 1970s, the American public got their first taste
of mobile communications when Citizen Band (CB) radio became popular (‘10–4, good
buddy’). It was an unlicensed, short-range, ‘party-line’ experience. Those skilled in the
art knew that something better was needed. And the American communications industry
responded. The Federal Communications Commission and major industry players, like
AT&T and Motorola, specified America’s first public mobile radio telephone system,
AMPS (Advanced Mobile Telephone System). By the mid-1980s, AMPS was a proven
technology and cellular subscriber growth was constantly exceeding forecasts.

By the early 1990s, cellular technology had become so popular that the first-generation
analog systems could not keep up with the demand. New second-generation digital sys-
tems were developed to address the capacity shortfall. In the United States, three digital
technologies were standardized and deployed: IS-136 (a TDMA technology utilizing the
AMPS 30-kHz structure), IS-95 (a 1.25-MHz CDMA carrier scheme) and GSM (the
European 200-kHz TDMA standard). This multi-standard wireless environment provided
a unique proving ground for the three technologies. While IS-136 and IS-95 engaged
in ‘standards wars,’ GSM gained a foothold in America. At the same time, GSM was
achieving global acceptance because it offered a rich selection of capabilities and fea-
tures that provided real incremental revenues for operators. As more and more countries
adopted the technology, GSM experienced tremendous economies of scale for everything
from chipsets to handsets, infrastructure and applications.

While the industry continued to experience stellar growth, American manufacturer
dominance was challenged by Nordic companies, especially for the GSM technology.
They brought to the United States, innovative, competitively priced products, backed by
talented communications professionals with years of experience in designing, manufac-
turing, engineering and installing cellular equipment and systems throughout the world.

By the late 1990s, the Internet was pervasive and the wireless industry looked to mobile
data as the growth opportunity. Once again, the industry undertook the task of defining
new wireless systems—this third generation, 3G, was to be based on packet data. Three
new wireless standards emerged; CDMA2000 (evolution of IS-95), EDGE (evolution of
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