Advances in
Mobility Management
for IP Networks

Editors:

Aisha Hassan Abdalla Hashim
Othman Khalifa

Shihab A. Hameed

[TUM PRESS

INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA



Advances in Mobility
Management for IP
Networks

Editors:
Aisha Hassan Abdalla Hashim
Othman Khalifa
Shihab A. Hameed

{IUM Press



Published by:

ITUM Press
International Islamic University Malaysia

First Bdition, 2011
©IIUM Press, [TUM

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

Perpustakaan Negara Malaysia Cataloguing-in-Publication Data

Aisha Hassan Abdalla Hashim, Othman Khalifa, Shihab A, Hameed: Advances in Mobility
Management for [P Networks

[SBN: 978-967-418-140-6

Member of Majlis Penerbitan [Imiah Malaysia — MAPIM
(Malaysian Scholarly Publishing Council)

Printed by :

ITUM PRINTING SDN.BHD.
No. 1, Jalan Industri Batu Caves 173

Taman Perindustrian Batu Caves

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

EMAIL: ilumprinting (@ yahoo.com



No.

TABLE OF CONTENTS

Title

Acknowledgement

Preface

Part 1: Internet Engineering Task Force (IETF) Approaches for

Multicast and Mobility Management

Introduction to Multicast Mobility Management
Aisha Hassan Abdalla Hashim, Shihab A. Hameed, Jamal Tbrahim
Daoud

Research Direction in Mobile IPv6
Azana Halizah Mohd Aman, Aisha Hassan Abdalla Hashim,
Sellami Ali. Wajdi Al-Khateeb

Operation of Context Transfer Protocol
Aisha Hassan Abdalla Hashim, Othman Khalifa, Azana Hafizah
Mohd Aman, Farhat Anwar, Shihab A. Hameed

The Study of Multicast Hierarchical Mobile IPv6
Azana Hafizah Mohd Aman, Aisha Hassan Abdalla Hashim, Akram
M. Zeki

The Study Of Multicast Listener Discovery
Aisha Hassan Abdalla Hashim, Imad Fakhri Taha Alshaikhli,
Azana Hafizah Mohd Aman, Sellami Ali

MIPv6 Based Approaches for Mobility Management
Azana Hafizah Mohd Aman, Aisha Hassan Abdalla Hashim, Imad
Fakhri Taha Alshaikhli

HMIPv6 Based Approaches for Mobility Management
Aisha Hassan Abdalla Hashim, Wajdi Al-Khateeb, Farhat Anwar,
Azana Hafizah Mohd Aman

viii

Page
No.

vi

15



10

11

12

13

14

15

16

17

18

9

20

Part 2: Extensions to Mobile Multicast Schemes
Introduction to Mobility Multicast Schemes

Aisha Hassan Abdalla Hashim, Azana Hafizah Mohd Aman,
Sellami Ali, Othman Khalifa

Qualitative Study of Mobility Management Approaches

Azana Hafizah Mohd Aman, Aisha Hassan Abdalla Hashim, Imad

Fakhri Taha Alshaikhli, Farhat Anwar

Architecture of M-HMIPvO/CXTP
Aisha Hassan Abdalla Hashim, Azana Hafizah Mohd Aman

Intra Domain Movement of M-HMIPve/ CXTP
Azana Hafizah Mohd Aman, Aisha Hassan Abdalla Hashim

Inter Domain Movement of M-HMIPv6/ CXTP
Azana Hafizah Mohd Aman, Aisha Hassan Abdalla Hashim

Message Format o M-HMIPv6/CXTP
Aisha Hassan Abdalla Hashim, Azana Hafizah Mohd Aman

Signaling Flow of M-HMIPv6/ CXTP
Azana Hafizah Mohd Aman, Aisha Hassan Abdalla Hashim

Devclopment of the Service Recovery Time and Signaling Cost
Function
Aisha Hassan Abdalla Hashim, Azana Hafizah Mohd Aman

Evaluation Methods in Computer Networking
Aisha Hassan Abdalla Hashim, Azana Hafizah Mohd Aman

Ns2 Simulation Environment in M-HMIPvé
Omer Mahmoud, Azana Hafizah Mohd Aman

Service Recovery of Multicast Hierarchical Mobile IPv6 with
Context Transfer
Aisha Hassan Abdalla Hashim, Azana Hafizah Mohd Aman

The Study of Signaling Cost Of M-HMIPv6 with Context Transfer

Aisha Hassan Abdalla Hashim, Azana Hafizah Mohd Aman

Simulation Study of HMIPv6 And M-HMIPv6/CXTP
Azana Hafizah Mohd Aman, Aisha Hassan Abdalla Hashim

42

48

58

64

70

76

S

93

101

106

112



22

8]
d

24

27

28

29

Packet Loss in M-HMIPv6 with Context Transicr
Azana Hafizah Mohd Aman, Aisha Hassan Ahdalla Hashim

Evaluation of Handover Latency in M-HMIPv6 with Context

Transfer
Azana Hafizah Mohd Aman, Aisha Hassan Abdalla Hashim

Future Directions
Azana Hafizah Mohd Aman, Omer Mahmoud, Aisha Hassan
Abdalla Hashim

MIPv6 Extensions
Abdulrhman Mohammed Bin Mahfodh, Abdi Nasir Ahmed, Aisha
Hassan AbdalllaHashim, Omer Mahmoud, Md. Rafiqul Islam

IP Multicast

Abdulrhman Mohammed Bin Mahfodh, Abdi Nasir Ahmed, Aisha
Hassan AbdalllaHashim, Md. Rafiqul [slam, Rashid Abdelhaleem
Saced

Mobility Approaches to Support TP Multicast

Abdulthman Mohammed Bin Mahfodh, Abdi Nasir Ahmcd, Aisha
Hassan AbdalllaHashim, Rashid Abdelhaleem Saeed, Omer
Mahmoud

Hierarchichal Mobile Multicast Context Transfer (HMMCT)
Abdulrhman Mohammed Bin Mahfodh, Abdi Nasir Ahmed, Aisha
Hassan AbdalllaHashim, Omer Mahmood, Rashid Abdelhaleem
Saeed

Simulation Evaluation of IMMCT

Abdulrhman Mohammed Bin Mahfodh, Abdi Nasir Ahmed, Aisha
Hassan AbdalllaHashim, Omer Mahmood, Rashid Abdelhaleem
Saeed

Analytical Study of HMMCT
Abdulrhman Mohammed Bin Mahfodh, Abdi Nasir Ahmed, Aisha
Hassan Abdalla Hashim, Faiz Ahmed Mohamed Elfaki, Rashid Saad

Part 3: QoS Approaches

Introduction to QoS Approaches in Mobile Ad Hoe Networks

Mohammad Qabajeh, Aisha-Hassan A. Tlashim, Othman Khalifa,
Liana Qabajeh, Akram M. Zeki

128

139

144

157

[7]



[
1~

(V%)
L

Routing Protocols For Ad Hoe Wireless Networks

Mohammad Qabajeh, Aisha-Hassan A. Hashim, Othman Khalifa,
Liana Qabajeh, Gharib Subhi Mahmoud Ahmed

Quality of Service (QoS) Issues In Manets

Mohammad Qabajeh, Aisha-lassan A. Hashim, Othman Khalifa,
Liana Qabajeh, Jamal Ibrahim Daoud

Supporting QoS Multicast Routing Over Mobile Ad Hoc Networks

Mohammad Qabajeh, Aisha-Hassan A. Hashim, Othman Khalifa,
Liana Qabajeh

Position-Based Routing Protocols For Ad-Hoce Networks

Mcehammad Qabajeh, Aisha-Hassan A. Hashim, Othman Khalifa,
Liana Qabajech

Simulation in Wireless Networks: An Overview

Mohanmmad Qabajeh, Aisha-Hassan A. Hashim, Othman Khalifa,
Liana Qabajeh , Faiz Ahmed Mohamed Elfaki

Xi

176

(51

186

191

196



SIGNALING FLOW OF M-HMIPV6/CXTP

AZANA HAFIZAH MOHD AMAN'AND AISHA HASSAN ABDALLA HASHIV?

ECE Dept, Fac. of Eng., International Islamic Univ. Malavsia (11UM). Jalan Gombak, 33160
Kuala Lumpur, Malaysia.

N - ! . .. 2
azanal@gmail com’. aishal@iiv.edu.niy

14.1 INTRODUCTION

This chapter described and explained how the enhanced M-HMIPv6 with Context
Transter Protocol (M-HMIPv6/CXTP) [1] scheme operates and shows step by step the
scheme signaling flow. The Multicast Hierarchical Mobile Pv6 with CXTP [2lis
benchmarked with the standard HMIPv6 (proposed by IETF) [3]. In M-HMIPv6/CXTP
scheme the multicast information transfer is implemented based on the CXTP predictive
handover scheme.

14.2 SIGNALING FLOW

The signalling flow for M-HMIPv6/CXTPis shown in Fig. 14.1, while the signalling
flow for the standard HMIPv6is shown in Fig. 14.2. It 1s importance to note that
communication or service on a network 1s resumed after the handover process completed.
In Fig. 14.2 MAPs are considercd to be multicast routers. The flow starts from the MLD
query and MLD report between the previous M-MAP (M-MAP 1) and the MN. The flow
ends when the MN received the multicast data from the next M-MAP (M-MAP 2).

The multicast context transfer block (M-CTB) for the multicast services ot the mobile
node 15 built in the M-MAP | and transferred to the next Multicast MAP (M-MAP 2). The
M-CTB includes the multicast addresses required for the multicast services being used by
the moving mobile node. Thercfore, once the MN moves to the M-MAP 2. the MN will
be able to receive the multicast packets immediately through tunneling form the M-MAP
2. This is because the M-MAP 2 already sent the join message to multicast source. Then
the MLDv2 supplies the information from the M-CTB to the multicast routing protocol to
build the routing context for the multicast addresses.

After receiving the context data message with the M-CTB, the M-MAP 2 dispatches it
to the MLDv2 router in order to establish an individual node context and to update the
aggregate state. A change in the aggregated state will then trigger the active multicast
routing protocol to build the distribution trees for each of the multicast groups.

When the mobile node performs the handover, it has to send a Context Transfer Active
Request (CTAR) message to inform its previous location. The CTAR message is sent to
the next M-MAP (M-MAP 2). where the mobile node 15 connected. The CTAR includes
the previous M-MAP’s [P address. The Context Transfer Data Reply (CTDR) message is
sent by next M-MAP to previous M-MAP to indicate the success or fatlure of context
transfer.

From this operation, it can be scen that by applving the M-HMIPv6 with CXTP, the
time needed to re-establish the service can be reduced. In M-HMIPv6/CXTPsignaling
flow. regardless of whether the context transfer is initiated in a mobile node controlled
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