
Quality of Service 
Architectures for 
Wireless Networks:
Performance Metrics 
and Management

Sasan Adibi
University of Waterloo, Canada

Raj Jain
Washington University in St. Louis, USA

Shyam Parekh
Alcatel-Lucent, USA

Mostafa Tofighbakhsh
AT&T, USA

Hershey • New York
InformatIon scIence reference



Director of Editorial Content:  Kristin Klinger
Director of Book Publications:  Julia Mosemann
Acquisitions Editor:  Dave DeRicco
Development Editor:  Christine Bufton
Publishing Assistant:  Kurt Smith
Typesetter:   Carole Coulson
Quality control:   Jamie Snavely
Cover Design:  Lisa Tosheff
Printed at:  Yurchak Printing Inc.

Published in the United States of America by 
Information Science Reference (an imprint of IGI Global)
701 E. Chocolate Avenue
Hershey PA 17033
Tel: 717-533-8845
Fax:  717-533-8661
E-mail: cust@igi-global.com
Web site: http://www.igi-global.com/reference

Copyright © 2010 by IGI Global.  All rights reserved. No part of this publication may be reproduced, stored or distributed in 
any form or by any means, electronic or mechanical, including photocopying, without written permission from the publisher.

Product or company names used in this set are for identification purposes only. Inclusion of the names of the products or 
companies does not indicate a claim of ownership by IGI Global of the trademark or registered trademark.

Library of Congress Cataloging-in-Publication Data

Quality of service architectures for wireless networks : performance metrics and management / Sasan Adibi ... [et al.], 
editors.
       p. cm.
  Includes bibliographical references and index.
  Summary: "This book further explores various issues and proposed solutions for the provision of Quality of Service (QoS) 
on the wireless networks"-- Provided by publisher.
  ISBN 978-1-61520-680-3 (hardcover) -- ISBN 978-1-61520-681-0 (ebook)  1.  
Wireless LANs--Quality control. 2.  Network performance (Telecommunication) 3.  
Wireless Internet.  I. Adibi, Sasan, 1970-
  TK5105.78.Q36 2010
  004.6'5--dc22
                                                            2009040024

British Cataloguing in Publication Data
A Cataloguing in Publication record for this book is available from the British Library.

All work contributed to this book is new, previously-unpublished material. The views expressed in this book are those of the 
authors, but not necessarily of the publisher.



List of Reviewers
Abdel Karim Al-Tamimi, Washington University in Saint Louis, USA
Cagatay Buyukkoc, AT&T Labs, USA
Mustafa Ergen, WiChorus, USA
Nada Golmie, National Institute of Standards and Technology, USA
Ehsan Haghani, New Jersey Institute of Technology, USA
Libin Jiang, University of California, Berkeley, USA
Jiwoong Lee, University of California, Berkeley, USA
Jeonghoon Mo, Yonsei University, Korea
Subhas Chandra Mondal,Wipro Technologies, India
Nikhil Shetty, University of California, Berkeley, USA
Biplab Sikdar, Rensselaer Polytechnic Institute, USA
Chakchai So-In, Washington University in St. Louis, USA



Preface  ...............................................................................................................................................xxii

Acknowledgment .............................................................................................................................. xxiv

Chapter 1
Introduction ............................................................................................................................................. 1

Sasan Adibi, Research In Motion (RIM), Canada
Raj Jain, Washington University in St. Louis, USA
Shyam Parekh, Alcatel Lucent, USA
Mostafa Tofighbakhsh, AT&T Bell Labs, USA

Section 1
Broadband

Chapter 2
Quality of Services in UMTS Mobile System ...................................................................................... 14

Jahangir Dadkhah Chimeh, Iran Telecommunication Research Center, Iran

Chapter 3
QoS Architecture of WiMAX ............................................................................................................... 42

Rath Vannithamby, Intel Corporation, USA
Muthaiah Venkatachalam, Intel Corporation, USA

Chapter 4
Cross-Layer QoS Architecture: The WiMAX Point of View................................................................ 57

Floriano De Rango, University of Calabria, Italy
Andrea Malfitano, University of Calabria, Italy
Salvatore Marano, University of Calabria, Italy

Chapter 5
Quantifying Operator Benefits of Wireless Load Distribution ............................................................. 86

S. J. Lincke, University of Wisconsin-Parkside, USA
J. Brandner, University of Wisconsin-Parkside, USA

Table of Contents



Section 2
Resource Management

Chapter 6
Delay-Based Admission Control to Sustain QoS in a Managed IEEE 802.11Wireless LANs ........... 103

A. Ksentini, University of Rennes, France
A. Nafaa, University College Dublin, Ireland

Chapter 7
Resource Allocation and QoS Provisioning for Multi-User Wireless Relay Networks ...................... 125

Long Bao Le, Massachusetts Institute of Technology, USA
Sergiy A.Vorobyov, University of Alberta, Canada
Khoa T. Phan, California Institute of Technology, USA
Tho Le-Ngoc, McGill University, Canada

Chapter 8
User Based Call Admission Control Algorithms for Cellular Mobile Systems .................................. 151

Hamid Beigy, Sharif University of Technology, Iran
M. R. Meybodi, Amirkabir University of Technology, Iran

Chapter 9
Admission Control and Scheduling for QoS Provisioning in WiMAX Networks ............................. 183

Juliana Freitag Borin, University of Campinas, Brazil
Nelson L. S. da Fonseca, University of Campinas, Brazil

Chapter 10
Advancements on Packet Scheduling Schemes for Multimedia Broadcast-Multicast 
over Hybrid Satellite-Terrestrial Networks ......................................................................................... 203

Hongfei Du, Simon Fraser University, Canada
Jiangchuan Liu, Simon Fraser University, Canada
Jie Liang, Simon Fraser University, Canada

Section 3
Mobility

Chapter 11
Quality of Service Issues in Micro-Mobility Enabled Wireless Access Networks ............................. 238

A. Dev Pragad, King’s College London, United Kingdom
Vasilis Friderikos, King’s College London, United Kingdom 
A. Hamid Aghvami, King’s College London, United Kingdom



Chapter 12
Handover Analysis and Dynamic Mobility Management for Wireless Cellular Networks ................ 257

Ramon M. Rodriguez-Dagnino, Tecnologico de Monterrey, México
Hideaki Takagi, University of Tsukuba, Japan

Chapter 13
Supporting Multiple Quality-of-Service Classes in IEEE 802.16e Handoff ...................................... 280

Melody Moh, San Jose State University, USA
Teng-Sheng Moh, San Jose State University, USA
Bhuvaneswari Chellappan, San Jose State University, USA

Chapter 14
QoS in Vehicular Communication Networks ...................................................................................... 300

Robil Daher, Rostock University, Germany
Djamshid Tavangarian, Rostock University, Germany

Section 4
Multimedia

Chapter 15
Correlating Quality of Experience and Quality of Service for Network Applications ....................... 327

Mihai Ivanovici, Transilvania University of Brasov, Romania
Răzvan Beuran, National Institute of Information and Communications Technology, Japan & Japan 
Advanced Institute of Science and Technology, Japan

Chapter 16
Quality of Experience (QoE) versus QoS in Video Transmission ...................................................... 353

André F. Marquet, WIT-Software, Portugal
Jânio M. Monteiro, University of Algarve/ INESC-ID, Portugal
Nuno J. Martins, Nokia Siemens Networks, Portugal
Mario S. Nunes, IST/INESC-ID, Portugal

Chapter 17
Video Distortion Estimation and Content-Aware QoS Strategies for Video Streaming 
over Wireless Networks ...................................................................................................................... 378

Fulvio Babich, University of Trieste, Italy
Marco D’Orlando, University of Trieste, Italy
Francesca Vatta, University of Trieste, Italy

Chapter 18
Perceptual Quality Assessment of Packet-Based Voice Conversations over 
Wireless Networks: Methodologies and Applications ........................................................................ 407

Sofiene Jelassi, University of Sousse, Tunisia & University of Pierre et Marie Curie, France
Habib Youssef, University of Sousse, Tunisia
Guy Pujolle, University of Pierre et Marie Curie, France



Chapter 19
Quality of Service Provisioning in the IP Multimedia Subsystem ..................................................... 443

Richard Good, University of Cape Town, South Africa
David Waiting, Telkom South Africa Ltd, South Africa
Neco Ventura, University of Cape Town, South Africa

Section 5
Ad-Hoc/Mesh

Chapter 20
QoS Routing in Mobile Ad hoc Networks .......................................................................................... 464

R. Asokan, Kongu Engineering College, India
A. M. Natarajan, Bannari Amman Institute of Technology, India

Chapter 21
QoS and Energy-Aware Routing for Wireless Sensor Networks ........................................................ 497

Shanghong Peng, University of Guelph, Canada
Simon X. Yang, University of Guelph, Canada
Stefano Gregori, University of Guelph, Canada

Chapter 22
Queuing Delay Analysis of Multi-Radio Multi-Channel Wireless Mesh Networks ........................... 515

Chengzhi Li, University of Houston, USA
Wei Zhao, University of Macau, China

Chapter 23
Scalable Wireless Mesh Network Architectures with QoS Provisioning ........................................... 539

Jane-Hwa Huang, National Chiao-Tung University, Taiwan
Li-Chun Wang, National Chiao-Tung University, Taiwan
Chung-Ju Chang, National Chiao-Tung University, Taiwan

Chapter 24
Towards Designing High-Throughput Routing Metrics for Wireless Mesh Networks ...................... 560

T. Nyandeni, Council for Scientific and Industrial Research (CSIR), 
   Defence, Peace, Safety and Security (DPSS), South Africa
C. Kyara, Council for Scientific and Industrial Research (CSIR), MERAKA, South Africa
P. Mudali, University of Zululand, South Africa
S. Nxumalo, University of Zululand, South Africa
N. Ntlatlapa, Council for Scientific and Industrial Research (CSIR), MERAKA, South Africa
M. Adigun, University of Zululand, South Africa



Section 6
Future

Chapter 25
Quality of Service (QoS) Provisioning in Cognitive Wireless Ad-Hoc Networks: 
Challenges, Design Approaches and Open Issues .............................................................................. 575

Kok-Lim Alvin Yau, Victoria University of Wellington, New Zealand
Peter Komisarczuk, Victoria University of Wellington, New Zealand
Paul D. Teal, Victoria University of Wellington, New Zealand

Chapter 26
Evolution of QoS Control in Next Generation Mobile Networks ...................................................... 595

Alberto Diez Albaladejo, Fraunhofer FOKUS, Germany
Fabricio Gouveia, Fraunhofer FOKUS, Germany
Marius Corici, Fraunhofer FOKUS, Germany
Thomas Magedanz, Technische Universitat Berlin, Germany

Compilation of References  .............................................................................................................. 613

About the Contributors  ................................................................................................................... 662

Index ................................................................................................................................................... 680


