
FLM 
2016 ung and David J. Goodman D D D 
063751 

Sing le Carrier 
FDMA 

A New Air Interface for Long Term Evolution 

Samsung Ex. 1205, Page 1 of 13
f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


Wiley Series on Wireless Communications and Mobile Computing 

Series Editors: Dr Xuemin (Sherman) Shen, University of Waterloo, Canada 
Dr Yi Pan, Georgia State University, USA 

The 'Wiley Series on Wireless Communications and Mobile Computing' is a series of 
comprehensive, practical and timely books on wireless communication and network 
systems. The series focuses on topics ranging from wireless communication and coding 
theory to wireless applications and pervasive computing. The books offer engineers and 
other technical professional, researchers, educators, and advanced students in these fields 
invaluable insight into the latest developments and cutting-edge research. 

Other titles in this series 

Misic and Misic: Wireless Personal Area Networks: Pe,formance, Interconnections and 
Sernrity with IEEE 802 .15.4, January 2008 987-0-470-51847-2 

Takagi and Walke: Spectrum Requirement Planning in Wireless Communications: Model 
and Methodology for !MT-Advanced, April 2008 987-0-470-98647-9 

Perez-Fontan and Marifio Espifieira: Modeling the Wireless Propagation Channel: A 
Simulation Approach with MATLAB®, August 2008 987-0-470-72785-0 

Ippolito: Satellite Communications Systems Engineering: Atmospheric Effects, Satellite 
Link Design and System Pe,formance, September 2008 978-0-470-72527-6 

Lin and Sou: Charging for Mobile All-JP Telecommunications, September 2008 
987-0-470-77565-3 

Hart, Tao, Zhou: IEEE 802.16) Multi-hop Relay, March 2009 978-0-470-99399-6 

Qian, Muller, Chen: Sernrity in Wireless Networks and Systems, May 2009 
978-0-470-51212-8 

Wang, Kondi, Luthra, Ci: 4G Wireless Video Communications, May 2009 
978-0-4 70-77307-9 

Shen, Cai, Mark: Multimedia for Wireless Internet-Modeling and Analysis, May 2009 
978-0-4 70-77065-8 

Stojmenovic: Wireless Sensor and Actuator Ne/11'orks: Algorithms and Protocols for 
Scalable Coordination and Data Communication, August 2009 978-0-470-17082-3 

Samsung Ex. 1205, Page 2 of 13
f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


! Computing 

'a11ada 

1g' is a series of 
1 and network 
~ation and coding 
ffer engineers and 
lents in these fields 
ch. 

rco1111ectio11s and 

11111icatio11s: Model 

m Channel: A 
-0 

· Effects, Satellite 
i27-6 

1ber 2008 

'0-99399-6 

1009 

109 

ralysis, May 2009 

Protocols for 
470-17082-3 

SINGLE CARRIER 
FDMA 
A NEW AIR INTERFACE FOR 
LONG TERM EVOLUTION 

Hyung G. Myung 

Qualcomm/Flarion Technologies, USA 

David J. Goodman 

Polytechnic University, USA 

@?)WILEY 
A John Wiley and Sons, Ltd, Publication 

Samsung Ex. 1205, Page 3 of 13
f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


This edition first published 2008. 
,lJ 2008 John Wiley & Sons, Ltd. 

Registered office 

John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex, POI 9 8SQ, United 
Kingdom 

For details of our global editorial offices, for customer services and for information about how to 
apply for permission to reuse the copyright material in this book please see our website at 
www.wiley.com. 

The right of the author to be identified as the author of this work has been asserted in accordance with 
the Copyright, Designs and Patents Act 1988. 

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 or 
otherwise, except as permitted by the UK Copyright, Designs and Patents Act 1988, without the prior 
permission of the publisher. 

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

Designations used by companies to distinguish their products are often claimed as trademarks. All 
brand names and product names used in this book are trade names, service marks, trademarks or 
registered trademarks of their respective owners. The publisher is not associated with any product or 
vendor mentioned in this book. 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. 

Library ofConf!,ress Cata/ogi11g-i11-P11b/icatio11 Data 

Myung, Hyung G. 

Single carrier FDMA : a new air interface for long term evolution/ Hyung G. Myung, David J. 
Goodman. 

p. cm. 
Includes bibliographical references and index. 
ISBN 978-0-470-72449-l (cloth) 

I. Wireless communication systems. 2. Mobile communication systems. I. Goodman, David J., 
1939- IL Title. 

TK5l03.2.H983 2008 
62 l .384-dc22 

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

ISBN 978-0-470-72449-l (HB) 

Typeset in l l/13pt Times by Aptara Inc., New Delhi, India. 
Printed in Singapore by Markono Print Media Pte Ltd 

2008027441 

Samsung Ex. 1205, Page 4 of 13
f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


PO19 8SQ, United 

,tion about how to 
website at 

ted in accordance with 

etrieval system, or 
?, recording or 
988, without the prior 

that appears in print 

as trademarks. All 
<s, trademarks or 
I with any product or 
and authoritative 
ng that the publisher 
r expert assistance is 

Myung, David J. 

Goodman, David J., 

2008027441 

Contents 

Preface 

1 Introduction 
1.1 Generations 
1.2 Standards 
1.3 Cellular Standards Organizations 3GPP and 3GPP2 
1.4 IEEE Standards 
1.5 Advanced Mobile Wireless Systems Based on FDMA 

1.5.1 IEEE 802.16e-Based Mobile WiMAX 
1.5.2 3GPP2 Ultra Mobile Broadband 
1.5.3 3GPP Long Term Evolution 
1.5.4 Summary and Comparison of Mobile WiMAX, 

LTEandUMB 
1.6 Figures of Merit 
1. 7 Frequency Division Technology in Broadband Wireless 

Systems 
References 

2 Channel Characteristics and Frequency Multiplexing 
2.1 Introduction 
2.2 Radio Channel Characteristics 

2.2.1 Physics of Radio Transmission 
2 .2 .2 Effects of Extraneous Signals 
2 .2 .3 Transmitting and Receiving Equipment 
2.2.4 Radio Propagation Models 

2.3 Orthogonal Frequency Division Multiplexing 
2 .3 .1 Signal Processing 
2 .3 .2 Advantages and Weaknesses 

ix 

1 
1 
3 
3 
6 
6 
6 
8 
8 

10 
11 

12 
13 

15 
15 
15 
16 
21 
23 
24 
25 
26 
29 

Samsung Ex. 1205, Page 5 of 13
f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


