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A Consideration on
Making Internet Environment in Shinkansen Faster

TERADA MASANORIT!®)

TERAOKA Fumiof2:P)

Abstract: Currently, Tokaido-Shinkansen provides a stable Internet environment in the train using leaky
coaxial cable (LCX). We have been developing an infrared (IR) communication system with a fast handover
mechanism to provide more than 1 Gbps bandwidth. This paper considers the collaboration between the IR
system and the LCX system to realize a system that has broader bandwidth and fault tolerance. The pro-
posed system incorporates the IR system in the LCX system and improves Netwrok Mobility Basic Support
Protocol. We implemented the proposed system on Linux and measures the basic performance in our test
network. The results show that the overhead is small enough.

Keywords: Network Mobility, Communication to train, hi-speed handover, Mobile IP

1. 0000

uoboooooobooooooooobocooooooo
00000000000 WiFiooOOoOOooooooOo LAN
O00000o0o0oUoooOooOoooooooooo ]
cooooooooocoobooooooOoboOooobooooo
0000000000000 0O0o0oo00 (LCX: Leaky

1 D00D000000000000000
Presently with Graduate School of Science and Technology,
Keio Univesity

2 DoOoDooO000O0O00o0O
Presently with Faculty of Science and Technology, Keio Uni-
versity

a)  george@inl.ics.keio.ac.jp

b)  tera@ics.keio.ac.jp

© 2012 Information Processing Society of Japan

Coaxial Cable) 00D O0O0O00O0OOOOOO (MR: Mo-
bile Router) 0 LCX OOOOOOOOOOOOOOO [2]
oboooOobooboooboooooobocooooo 1,069.1
kmO 59000000000000000C0O00O000O1
0000000 8kmOOOOOODOOCOOOOODOO
00000000000D000000000 2 MbpsC O
Oo0OoooOoOoOoOOoOO0 1MbpsOOOOOOOOOOOO
00 1x10°0000000000000000000
gboboooooboboboooooo ipooboboOoOon
0000000000000 0O0 MobileIPv4aDO O OOO
0000 (NEMO: Network Mobility) 0 0 0O O O Network
Mobility Extensions for Mobile IPv4 (NEMOv4)[3] O O
gboooooobooobooboooogreva0ooog



gogoooooood
IPSJ SIG Technical Report

01 0OobooooooooOoDoOOoOOOOOo

Table 1 Comparison of the Internet service in trains
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MR (Mobile Router), HA(Home Agent), FA(Foreign Agent)
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Fig. 1 Mobile Network of LCX system
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Fig. 2 Mobile Network of IR system

O0000ooooooooOoo 1.25GhpsDOOOO
g3oombOOobOoooOobD10b00b00ooobOooog
gbobooooobobobooooboboboooog
gbobooooobooboobobobooboooo
2.22 0O0000O0DOO

020 IRODOOOO0O0OCDOOOOCODOOOOOODOO
gooboobbbooooobbooooooooobbbodg
0000000000000 00oOoOn0O NEMO BSO
OO000000o0o0OO00O0 AROOOOUODOOOOOO
OO0OU0ARODOODOOOOODODOOO MRO IPv6OO
00000000000 Router Advertisement (RA) O
OOoOoOoOoOoOoOOMRO RAOOOOOOOOOOOOO
0000000 Care-of Address (CoA) DD O0O0O0O0DOO
MRO CoADOODOODOOODOODOOOODOOOODDOO
Home Address (HoA) DOOOMROOODOOOOOOO
0O AROOODOO CoAODOOOOO Home Agent (HA)
O CAOUODOOUOUOOOHADO HoADO CoAOODDO
O00000ooooooooooo NEMOOOODODOO
OO00O0000o0ooooo MRO WiFiAPOOOOOO
gboboooooboobooboboboboooo
223 0000ODOOOOOO

IROOOOOOOODDOOOOOOOOoOooODOOOO
oooOOo0ooO0o0oOo0oOooOobooOoDbD L20bD0oO0ooOOoO
MROOOOO AROOOOOO L300OOOOOOOO
00000 ARO0OO0O0O00O0O0O0O0O0OOUOODOOOO
000 L20000000000000DOO0O AROO
oobOOo0ooO0o0oOo0oOooOoooOoDbbO 2000000
OO00D0C L30bO0o00oooOoooon

gooooMROODOOOOOOODOOOOODOOO
oooooMROOOODOOOOOOODOOOOOO
oooooooboDbOoooooooooboooooOogooo
oboobooooobooboboooooooboboooog
gboobooooobooboboboooooboboooog
ooooOoO00ooDOoOo0obDOoO0OooooOooDooOoOo MR
0000 LinkUpOLinkDown OO OO0O0O0OO0OOOOMR
O LinkDown OO0 LinkUpOOOOOOOOOODO L3O

© 2012 Information Processing Society of Japan

Vol.2012-DPS-151 No.10
Vol.2012-MBL-62 No.10
2012/5/21
goooooooooooon
000 IROOO00ODOOCOO0OO0O0O0OOOOO000O0O0O0
00()ooooo0oooOo0oooOoooooooooo
OO00O0OO0OMRO LinkDown DOOOO00(2)00000
o0000000000000000000LinkUpO MR
O00O0O0OMRO L200000000000000 (3)MR
O Router Solication (RS) 0 AROOUOODOO (4MR O
AROO RAOOOOOOOOOOOOOOOOOODOOO
O0000o00O L3b0coooooooooooooooon
O000ooO0o00ooOG)Obo0ooo0ooooooooo
000 L30000000000000 CoADODOOOHA
O Binding Update (BU)ODOOO0O CoADOOOODO
O (6)MR O Binding Acknowledgement (BA) O MA O
oooOO0O0L3ooooOoOO0O0o0oooooOoOoDO0O000oon
O0O0000O0OMRO L300000O0COOOOOOO
goboooooooooboobooooao
AROOOORAOODOOOODOOOORSOOOOOO
0000000000 RAOOOOODOODOODOOO AR
00000000000 0OARO RSOOOOOO RADO
0000000000000 00 NEMOBSOO CoADO
0 O Duplicate Address Detection (DAD) 0000000
oo0o0o0oooooooooooOoIDoOoOoOooooon
oooooooOoOoDADOOOOOOOODODODODO
oboooooooooboooboooooooad

23 000OO0OOO0OOO

020 ROOD0O0O0OLCXO00000O0O0000O0OC
ORITTOOOODOIROODOOCOOOOOOIROOO
uobooooooooooboocoooooooooOooo
00090 MbpsOOOOODOOOOOOOOLCXDODO
O0000oO0ooo2MbpsO0O0000O0 100000C0CO
OO0 1MbpsOOOOOOOOOOODOOOOOOO
ooo0ooooooOooooooo RTITOOOOOOO
000 400000000000200msecdO00000
oo0o0ooooooo0o LcXoooooooooooo
oobooooooooooboocoooooooboooo
ooboooooboocooooocoOooboooooboooo
000000000000 RTTOO msecOOOODOO
ooboooooooooo

O0ooooooooo LcXooooooooooo
ooboooooboocooooocoOooboocoooboooo
oobooOoooboooooboocoooooooboooo
oooLCcXOoOoooooooooooooo

3. LCXODOODOOIROOOOOOOOoo

3.1 000000
1000000000000000LCXO0O00000
oooooOoOooOLcxXooooD IROOOOOoooo



gogoooooood
IPSJ SIG Technical Report

02 IROODOOO LCXOOOOOOO
Table 2 Comparison of the IR system and LCX system
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Fig. 3 System configuration
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Table 3 Relation between cutting time every 5 seconds
and TCP throughput in a 100 Mbps link
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Fig. 4 Packet forwarding route when IR system using
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Fig. 5 Packet forwarding route when LCX system using
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Fig. 6 Handover procedure when IR system using
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Fig. 7 Handover procedure when LCX system using
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