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Design and Evaluation of IP Mobility
Architecture MAT Extended to IPv4
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KAORI MAEDA,?2 Tonru Konpo,™ Seico Kisuisa,
KouJt NisHIMURAT® and REL1T AIBARATS

Recently, mobility support communications are required because laptop PCs,
portable devices and wireless LAN and/or WAN infrastructures have been
widely deployed. We have developed an IP mobility architecture MAT for
IPv6 which enables the mobile node to communicate transparently even if it
moves from one network to another. However, wireless LAN/WAN environ-
ments for portable devices are currently restricted. The purpose of our study is
to apply the technology of MAT which has been cultivated in IPv6 to existing
IPv4 networks. In this paper, we explain protocol extensions of MAT for IPv4,
and how signaling messages are exchanged among nodes and servers. Finally,

we describe about Linux implementation of our proposal, and demonstrate the
results of evaluation including handover phase.
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Table 1 Node specifications in IMS measurement.

Node Hardware OS
IMS1, IMS2 Intel Core2 Quad Debian 5.0
2.3GHz 4 GB RAM linux-2.6.26
IMS2 Sniffer PC MN Intel Core2 Duo Debian 5.0
04 IMSOOOOOO 2.2GHz 2GB RAM linux-2.6.26
Fig.4 Measurement system of IMS. Sniffer PC Intel Xeon Windows XP SP3
3.8GHz 2GB RAM

02 IMSOOOOOOOD
Table 2 Number of address entries in IMS.

IPv6 address IPv4 address
HoA MoA HoA MoA
1,000,000 | 2,000,000 | 65,534 | 131,068

Total entry

3,196,602
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Fig.6 Handover processing time of MAT4.
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05 MAT6ODODODOOOOOODO
Fig.5 Handover processing time of MAT6.

03 0Oo0OO0ooo0ooO0ooooooobonooon

Table 3 Node specifications in mobile node measurement.

Node Hardware CPU RAM oS
MN, CN HP Intel Atom 2GB Debian GNU/Linux 5.03 i386
Mini 5101 N280 1.66 GHz linux-2.6.27.24 with MAT
IMSO DNS HP Compaq AMD Athlon IT X2 4GB CentOS 5.5 1386
6005 Pro B24 3 GHz on VMware Server 2.0.2
Sniffer PC Toshiba Intel Pentium-M 512 MB CentOS 5.5 1386
dynabook SS 1.1 GHz linux-2.6.30.10
04 0O0O0O0OO0OOOOOOOOOODOODOOOOOO
Table 4 Network switch specifications in mobile node measurement.
Switch Vendor Model Link Speed
L3SWO DHCP AlaxalA AX3630S-24T 1 Gbps
L2SW Allied Telesis CentreCOM GS916S 1 Gbps
Repeater HUB(1) Allied Telesis  CentreCOM MR415T 10 Mbps
Repeater HUB(2) Net Agent IDS-HUB 100 Mbps
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Fig.7 Throughput measurement system.
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Fig.8 Signaling measurement system.

05 MN-CNOO RTT
Table 5 RTT between MN and CN.

Bandwidth [Mbps]

RTT [msec] min avg max
MAT4 0000 0.265 0.412 0.477 200
MAT4 00 0.382  0.464 0.644 100

without MAT ——
w‘ith M‘AT >

0 100 200 300 400 500 600 700 800 900
Target Bandwidth [Mbps]

09 MN-CNOOODOODO
Fig.9 Throughput between MN and CN.
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*1 http://sourceforge.net/projects/iperf/ (version 2.0.4)
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*2 http://www.wireshark.org/ (version 1.0.11)
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06 O0OO0ODOOOOOODOOOO
Table 6 Estimate time of each signal.

Required time [msec]
Steps min avg max
(2) to (3) 999.5 2058.7 3494.2
(DHCP) | (4.0) (11.7)  (35.1)
(3) to (4) 0.3 0.4 0.5
(4) to (6) 4.0 13.2 24.7

011 0000000000
Fig.11 Structure of handover experiment.
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07 0000O0OOOOO RTTOO
Table 7 RTT characteristics of interfaces.

RTT [msec] min avg max mdev
eth0 0.395 0.440 0.604 0.021
ethl 0.297 0.392 0.491 0.053
ethOgelay 80.480 100.673 120.488 11.598
ethlgetay 80.385 100.183 120.491 11.596
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300 v
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50 50 A\
L
o
0

50 100 150 200 250 300
Sequence Number

0 50 100 150 200 250 300
Sequence Number

012 eth00O0O ethl DOOOOOOO 0 13 ethOgeiay 00 ethlgeiay, 00000000

Fig. 12 Handover from ethO to ethl. Fig. 13 Handover from ethOgeiay to ethlgeiay-

gobooooobobooobooooooboboooboboorOoDOD
goooooboooooooooooooboooobobooooboboooooDobooo
gbooobobooboooooboooobodboooooooooooooooooooo
00000001200 1300 1400 150000000 XO0OOoOOoooooooooo
goooodgoosoobosioboooooobooobooooooboooboooooooo
oooyOoOooOoooooooooooooooooooOoOooboOoOooooooooooo
oob 13000 i1sbo000oo0obooooooobo0ooboboooooooboocoooo
00000000000 000000000000 HA Notify D00 10 O IMS Update
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gobO 12000 40000000000000O00O0DOOOOOODOOOOOOODOO
goboobO4000000000000O00O0O0DOCOODOOOOOOOOODOOOODODOO
goboooono 13oooo 1wsouoooooboooobobo 4000000000000
gboooboobooboooooobooboooooooboobooboOoDb 3c0o0b0ODO
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Fig.15 Handover from ethOgeciay to ethl.
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