O
L

CKET
M

A R

Multi-Carrier Digital

Communications

Theory and Applications of OFDM
Second Edition

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Multi-Carrier Digital

Communications

Theory and Applications of OFDM
Second Edition

Ahmad R. S. Bahai
National Semiconductor
Stanford University
University of California Berkeley

Burton R. Saltzberg
Consultant on Digital Communications

Formerly Bell Laboratories

Mustafa Ergen
University of California Berkeley

Springer

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

eBook ISBN: 0-387-22576-5
Print ISBN: 0-387-22575-7

©2004 Springer Science + Business Media, Inc.
Print ©2004 Springer Science + Business Media, Inc.
Boston

All rights reserved

No part of this eBook may be reproduced or transmitted in any form or by any means, electronic,
mechanical, recording, or otherwise, without written consent from the Publisher

Created in the United States of America

Visit Springer's eBookstore at: http://www.ebooks.kluweronline.com
and the Springer Global Website Online at: http://www.springeronline.com

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Contents

Preface XVII
Acknowledgements . . . . ... ... .00 XXI

1 Introduction to Digital Communications 1
11 Background « : « « w s s« m% s« s= ru 135w 1

12 Evolution of OFDM. . . . .« v v v v v v v v v u 5

2 System Architecture 15
2.1 Wireless Channel Fundamentals . . . . . ... ... 15
211 Pathloss s s s s s s s s ms 55 mw w5 55 » 16

212 Shadowing u : ws sv ws s rusw:m: @ 17

2.1.3 Fading Parameters . ... .......... 18

214 FlatFading « « w c w2 wo w5 5 5 5 5 s % s a 21

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

vi

2.1.5 Frequency Selective Fading . ... ... .. 22
216 FastFading .. ................ 23
217 SlowFading . ................ 23
2.1.8 RayleighFading . .............. 23
219 RiceanFading ................ 25
2.1.10 Distortions for Wireless Systems . . . . . . . 26

2.1.11 Diversity Techniques in a Fading Environment 26

2.2 Digital Communication System Fundamentals . . . . 27
221 Coding . ... ... ... o 28
222 Modulation . . .. ... Lo 29
2.3 Multi-Carrier System Fundamentals . . . . . .. .. 33
24 DFT . ... o 35
25 Partial FFT « « s a5 55 s s s s nw s a5 550 s 8 3 41
26 CyclicEXtension « « s m s 2 : 2 s smw s #9292 = 42
2.7 Channel Estimation . . . . ... ........... 45
2.8 Modelling of OFDM for Time-Varying Random Chan-
11-) [ I I L T P 48
2.8.1 Randomly Time-Varying Channels. . . . . . 48

2.8.2 OFDM in Randomly Time-Varying Channels 51

3 Performance over Time-Invariant Channels 35
3.1 Time-Invariant Non-Flat Channel with Colored Noise 55
3.2 Emor Probability . . .. ...« ..o va s 56
33 BitAllocation . . . . . . ... 59

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g 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
O 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,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

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

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

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.

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




