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Introduction: Mobile IP overview

« What is Mobile IP?

— Mobility support in IP [rfc3220]
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— Portable IP address

— Terminology:
« Mobile Host (MH) « Home Agent (HA)
« Home Address (Haddr) « Foreign Agent (FA)
« Correspondent Host (CH) < IP Tunneling
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Care-of-Address (COA)
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Figure 1. MH in its home network.
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Introduction: Triangle Routing in MIP

 Triangle Routing problem in Mobile IP

— Routing when MH is in FA’s domain (Figure 2)
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Figure 2. MH in foreign network.
Communications between CH and MH are shown
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|Introduction: Route Optimization in MIP

« Binding Update Message (phase 1) [2]

« Binding Caches ube
CH
« Smooth Handoff (phase 2) L
0
Public
Network FA
ub
MH

Figure 3. MH in foreign network.
Communications between CH and MH are shown
by arrows in this figure.
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Project Objectives & Scope

I
e« Understand the MIP and ROMIP

« Figure out the current chaotic implementation of Mobile IP in
ns

« Modify MIP in ns to extend the Route Optimization support —
Binding Update Message, Correspondent Host (C++, OTcl)

« Simulate Mobile IP in ns with/without Route Optimization

« Analyze the wireless trace file and compare the result
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MIP Architecture in ns

Agent

MIPBSAgent MIPMHAgent

Classifier

MIPDecapsulator MIPEncapsulator

Node

MobileNode

/N

MIPBS
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Current Mobile IP in n2s

Home Agent : MIPBSAgent

____________________________________________

Delivery IP packets to destination —P.

Route Module

MIPEncapsulator

__________________________________

Foreign Agent : MIPBSAgent

____________________________________________

Delivery IP packets to destination —P.

Route Module

MIPDecapsulator

Get the corresponding
address of the MH
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Implementation - Send Binding Update

Home Agent :MIPBSAgent

Delivery IP packets to destination

Route Module

_____________________________________________

Home Agent?

Am I the Route Module —>@

A

l Yes

MH in foreign
network?

MIPEncapsulator

of the MH

Send packet to the COA —» |

Look up the COA of MH

v

Send the Binding Update Message to CH
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Send Binding Update Message to CH
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1 2 3

0123456780071 234567 8001234567 80901
t—t—t—t—t—F—t—t—t—F—t—F—t—F—F—t—F —F—F ——F —F —F ——F —F —F — —F—F—+ —+ —
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Ft bttt —F —F —F —F —F —F —F —F —F —F —F —F —F —F —F —F —F —F —F —F —F —F —F — —F—

Mobile Mode Home Address
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Care-of address
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Identification
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| Extensions ...

Format of Binding Update Message
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Implementation - Receive Binding Update

Correspondent Host : MIPBSAgent

[] C++
[1 OTecl
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Delivery IP packets to destination

Route Module

eceived Binding
Update Msg?

Store the COA of the MH
in Binding Caches

Activate MIPEncapsulator
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MIPEncapsulator
activated?

Yes l

Encapsulate the IP packet
with the COA of the MH

Deliver the IPinIP packets
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Simulation - Mobile IP w/o RO
I

« 1 Home Agent, 1 Foreign Agent, 1 Mobile Host

2 wired nodes

Wireless coverage: 50m

Distance between HA & FA: 150m

Traffic Type: CBR
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Simulation - Mobile IP w/o RO
Delay: 20ms

%%(\/ Correspondent Host

Delay: 5ms

Foreign Agent
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Simulation Result (Mobile IP w/o RO)
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End-to-end delay
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Simulation Result Analysis (P w/o RO)

« When MH is within HA domain:
Minimum delay from CH to MH is
around 33ms = 20 + 5 + 8* ms

« When MH is within FA domain:
Minimum delay from CH to MH is
more than 60oms =5 + 20 + 20 + 5 + 10* ms

« Triangle Routing drastically increases the end-to-end packet
delay, especially when MH is far from HA

* : wireless transmission delay
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Simulation (Mobile IP with RO)

Delay: 20ms
Correspondent Host

Delay: 5ms



Simulation Result (Mobile IP with RO)

End-to-end delay X Graph
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Simulation Result Analysis (P with RO)

« When MH is within HA domain:
Minimum delay from CH to MH is
still around 33ms = 20 + 5 + 8* ms

« When MH is within FA domain:
Minimum delay from CH to MH is
less than 20ms = 5 + 5 + 10* ms

« Triangle Routing is eliminated; end-to-end delay decreases
drastically

* : wireless transmission delay
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Simulation Result Comparison

. Minimum End-to-End Delay

Scenario MH in HA MH in FA
MIP w/o RO 33 ms 60 ms
MIP with RO 33 ms 20 mMS
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Conclusions

« Route Optimization is efficient in Mobile IP to eliminate Triangle
Routing, and decrease the minimum end-to-end delay

" 20ms << 60ms !!

« Successfully implement the Binding Update message and
Correspondent Host of ROMIP in ns-2

« The ROMIP can be contributed to ns-2 as an extension of the
current MIP

« Phase 2: Smooth Handoff

o Future Work

— Complete the Route Optimization of MIP
— Comparison of ROMIP in IPv4 between IPv6 [3]
— Comparison of ROMIP with other approaches [6,7]
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