QoS AND MOBILE
TECHNOLOGIES

EDITORS:
AISHA-HASSAN ABDALLA HASHIM
OMER MAHMOUD
RASHEED SAEED

DEPARTMENT OF ELECTRICAL AND COMPUTER
ENGINEERING
INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

s
=3 )

JITUM Press



Published by:
HUM Press
International Islamic University Malaysia

First Edition, 2011
CHUM Press, [[TUM

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system,
or transmitted, in any form or by anv means. electronic, mechanical. photocopying, recording, or
otherwise, without any prior written permission of the publisher.

Perpustakaan Negara Malavsia Cataloguing-in-Publication Data

ISBN: 978-967-418-142-0

Member of Majlis Penerbitan llmiah Malaysia -- MAPIM
(Malaysian Scholarly Publishing Council)

Printed by :

ITUM PRINTING SDN.BHD.
No. 1, Jalan Industri Batu Caves 1/3

Taman Perindustrian Batu Caves

Batu Caves Centre Point
68100 Baw Caves
Selangor Darul Ehsan
Tei: +603-6188 1542 / 44 / 45 Fax +603-6188 1543

EMAIL: itumprintingi yahoo.com



TABLE OF CONTENTS

TITLE

PART 1:QoS APPROACHES

CHAPTER 1:
CHAPTER 2:
CHAPTER 3:
CHAPTER 4:
CHAPTER 5:

CHAPTER 6:
CHAPTER 7:

Introduction to QoS Approaches

Internet Quality Of Service Architectures
Integrated Services

Differentiated Services

Quality Of Service (QoS) Ad-Hoc On-Demand Distance Vector

(AODV)
QoS Routing In Ad-tloc Wireless Networks

MPLS And Traffic Engincering

PART 2: MOBILITY MANAGEMENT APPROACHES

CHAPTER &:
CHAPTER 9:

CHAPTER 10:
CHAPTER 11:
CHAPTER 12:

Introduction to Mobility Management
Nested Mobile Networks

Evaluation of NEMO Extensions

[Handoff Process In Micromobility Protocols
Comparison Between Network Simulators

PART 3: WIRELESS TECHNOLOGY

CHAPTER 13:

CHAPTER 14:
CHAPTER 15:
CHAPTER 16:
CHAPTER 1 7:
CHAPTER 18:
CHAPTER 19:
CHAPTER 20:
CHAPTER 21:
CHAPTER 22:
CHAPTER 23:
CHAPTER 24:
CHAPTER 25:

Introduction to Local Area Network (LAN) Communication
Protocols
MANET routing protocols

VANET Applications

Vehicle To Vehicle Routing Protocols

Wi-Fi Mesh Network

Overview Of Wimax Mesh

Current Trends On WIMAX Using MIMO Technology
Sclf-Organized Femtocell Networks

Self-Organized Synchronization For Femtocell Network
Spectrum Management In Femtocell

Smart Grid Communication

UWB Overview

ZIGBEE Applications

No

11

17
21

27

47
53
59
65
71

77

85

95

101
111
117
129
141
155
169
179
189
167



CHAPTER 26:
CHAPTER 27:
CHAPTER 28:

CHAPTER 29:
CHAPTER 30:

CHAPTER 31:
CHAPTER 32:
CHAPTER 33:
CHAPTER 34:
CHAPTER 35:

[mprovement Of Vertical Handover In GPRS/WIFT Scamless
Convergence

The Application Of Sensor Network And Routing Protocols In
Wireless Communication

A Study Of Channel Assignment Approach To Reduce
Frequent Reassignment

Association Management Schemes For Wireless Mesh Network

Challenges In Multi-Radio Multi-Channel Wireless Mesh
Network
Mobility Support in Diffserv and MPLS network

Mobility Management And Context Transfer
LTE -Advanced Overview

Time Synchronization Protocols And Approaches
MPLS Architectures

231
237

243
247
251
261
265



CHAPTER 27

THE APPLICATION OF SENSOR NETWORK AND
ROUTING PROTOCOLS IN WIRELESS
COMMUNICATION

SOHELI FARHANA, OMER MAHMUD AND AISHA HASSAN ABDALLA
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Department of ECE, Kullyyah of Engineering International Islamic Universin: Malavsia

farhana aub@yahoo.com, omer@iium.edu.my

27.1 INTRODUCTION

Wircless sensor network (WSN) is the collection of homogenous, self-organized nodes
called sensor nodes. These nodes have the capabilities of sensing, processing and
communication of data with each other wirelessly using radio frequency channel. The
basic task of scnsor networks is to sense the events, collect data and send it to their
requested destination. Many of the [eatures of these networks make them different from
the traditional wired and wireless distributed systems. Traditional wired or wircless
networks have cnough resources like unlimited power, memory, fixed network
topologies, enough communication range and computational capabilities. These features
make the traditional networks able to meet the communication demands [1, 12]. On the
other hand, WSNs arc resource constrained distributed systems with low energy, low
bandwidth and short communication range. The basic features which make WSNs
different from the traditional networks are; self-organizing capabilities, short range
communication, multi-hop routing. dense deployment, limitation in energy and memory,
and also frequently changing topology due to fading and failures. [13, 12] The
constrained resource nature and unpredictablc network structure (sensor nodcs are
scattered densely in an environment) poses numerous design and communication
challenges for WSNs. According to {8] “The challenges in the hierarchy of: detecting the
relevant quantities, monitoring and collccting the data, assessing and evaluating the
information, formulating meaningtul user displays, and performing decision-making and
alarm functions are enormous.” Generally, the wireless sensor network operation involve
data acquisition and data reporting therefore it has a data acquisition network and data
distribution network and a management center responsible tor its monitoring and control
as shown in Fig 27.1 below.





