
HANDBOOK

Third Edition

Editor-in-Chief

JERRY D. GIBSON

CRC Press@Taylor &Francis Group
Boca Raton London NewYork

CRC Press is an imprint of the

Taylor St Francis Croup, an informa business



Contents

Preface ix

Editor '. xi

Contributors xiii

SECTION I Basic Principles

1 The Discrete Fourier Transform 5

Bryan Usevitch

2 Pulse Code Modulation 23

Leon W. Couch II

3 Baseband Signaling and Pulse Shaping 35

Michael L. Honig and Melbourne Barton

4 Complex Envelope Representations for Modulated Signals 55

Leon W. Couch II

5 Modulation Methods. 71

Gordon L. Sttiber

6 Error Control Coding 91

Thomas E. Fuja

7 Information Theory 115

Emmanuel Abbe, Bixio Rimoldi, and Rudiger Urbanke

8 Rayleigh Fading Channels 133

Bernard Sklar

9 Channel Equalization 167

John G. Proakis

10 Echo Cancellation 191

Giovanni Cherubini

11 Synchronization of Communication Receivers 207

Costas N. Georghiades and Erchin Serpedin

v



vi Contents

12 Pseudonoise Sequences 237

Tor Helleseth and P. Vijay Kumar

13 Introduction to Spread Spectrum Systems 253

Dinesh Rajan

14 Signal Space 265

Rodger E. Ziemer

15 Optimum Receivers 279

Geoffrey C. Orsak

16 MIMO Systems for Diversity and Interference Mitigation 293

Marco Chiani

17 High-Throughput MIMO Systems 313

Marco Chiani

18 Digital Communication System Performance 333

Bernard Sklar

19 Fundamental Limitations on Increasing Data Rate in Wireless Systems.... 355

Donald C. Cox

20 Interference and Its Impact on System Capacity 369

Bijan Jabbari andAlireza Babaei

21 Cell Design Principles 389

Michel Daoud Yacoub

SECTION II Wireless Standards

22 Wireless Data 405

Allen H. Levesque and Kaveh Pahlavan

23 Third-Generation Cellular Communications: An Air Interface Overview 429

Giridhar D. Mandyam

24 3GPP LTE/LTE-Advanced Radio Access Technologies 451

Sassan Ahmadi
! I

25 IEEE 802.16m Radio Access Technology 481

Sassan Ahmadi

26 Land Mobile Radio and Professional Mobile Radio: Emergency First

Responder Communications 513

Jerry D. Gibson

27 Digital Audio Broadcasting 527

Carl-Erik W. Sundberg

SECTION III Source Compression and Quality Assessment

28 Speech Coding for Wireless Communications 539

Jerry D. Gibson



Contents vii

29 Video Compression 559

Do-Kyoung Kwon, MadhukarBudagavi, Vivienne Sze, and Woo-Shik Kim

30 Machine Assessment of Speech Communication Quality 587

Wai-Yip Chan and Tiago H. Falk

SECTION IV Wireless Networks

31 Wireless Network Protocols 603

Renato Mariz de Moraes and Hamid R. Sadjadpour

32 Cross-Layer Design in Wireless Communications 615

Sayantan Choudhury and Jerry D. Gibson

33 Cooperative Communication Technologies 627

Jong-Soo Seo and Zhi Ding

34 Cross-Layer Cooperative Communication in Wireless Networks 657

Matthew Nokleby, Gareth Middleton, and Behnaam Aazhang

35 Wireless Mesh Networks 683

Hyunok Lee

36 IP Multimedia Subsystem: Analysis of Scalability and Integration 695

Lava N. Al-Doski, Rabindra Ghimire, and Seshadri Mohan

37 Cognitive Radio Networks 713

Kwang-Cheng Chen

SECTION V Emerging Applications

38 Vehicular Communications 729

Antonio Servetti, Paolo Bucciol, andJuan Carlos De Martin

39 60 GHz Wireless Communication 747

Upamanyu Madhow and Sumit Singh

Glossary 759

Index 765


