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Abstract

This research proposes a communication model which ensures Internet connectivity and net-
work transparency to a group of nodes possed with several network interface devices. Moreover,
based on the suggested model, we have designed and implemented In-vehicle Router System for
Internet connected automobiles.

An automobile is a group of nodes, consists with senser nodes and devices which is held by
passengers. Likewise, passengers can also be considered as a group of nodes with PDA’s and
cellular phones. These group of nodes are connected to the Internet using several communication
devices such as cellular phones and Wireless LANs.

The Internet architecture was originally designed on the assumption that node doesn’t move
such as work stations and PCs. Thus, Mobility Support becomes an important issue. to support
the same connectivity to nodes with network transparency, Connectivity in this research means
reachability to a specific node with the unchanged IP address.

In automobiles, there are nodes with only limited communication interface or simple commu-
nication protocol stack due to hardware limitations. In the model proposed in this research,
nodes under the network routed by the representing node do not need to support any new
system. This is possible by concentrating all the features regarding Internet connectivity and
network transparency into the representing node. Moreover, because the representing node
support Internet connectivity feature, there are merits for other nodes in which they require
only connectivity to the representing node.

Based on the suggested model, we have designed and implemented in-vehicle router system.
In-vehicle router system is a communication system to embark a router in automobiles as the
representing node. This in-vehicle router posses both Network Mobility Support and Interface
Switching mechanism. The former is a feature which ensure network transparency to the net-
work inside the automobile, where other nodes are connected to. The latter is a feature to
support Wide range/area Internet connectivity to that network.

Ag an evaluation for this research, we have tested the system in InternetITS Project. More-
over, we have performed qualitative evaluation to prove effectiveness of each features, and
mensurative evaluation based on the actual communication. As a result, we were able to en-
sure network transparency to a group of nodes, and showed the Interface Switching feature to

function, and proved the effectiveness of the proposed communication model in this research.
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ZBHZELEBRT D, IRTOTY TV —2a TEABEMASZLEARARTHS. Lo
T, 7TV —2a IlAEEMAZ I ERSEBTES Xy NI -V RBICK 5B HERME
DRGENHEFE L W,

DLEQBEMNS, HEHEICA & —Fy bMEEEZRET2I12E, CINGETIDNRETHS.
B 241%, CINGEFNVICEDWEHBHHEAFET VOMELZEZL TWS. MPOMMAIRZ ) — R
ZRLUT, J—ROEGHEDPBHL TWLHKETZELTVWS. MPORKRIE, BHEHRNEEZS
DA vy —%w bEREEEL TWS. CIN(Central Intelligent Node) 1%, 8%/ — RK&EL
Tn3.

sensor

sensor
]

2.4: HBHQ@EEE T IV

CING €70V T, CINDBA ¥ =%y bADERMEZREET D720, 2o/ — Ri& CIN
CHTHWEDAEZD TIEL W, &, JOMINAFY Y I E2HR L TEHEINSHEEIZ CIN
CHEPIELED, TOMD ) —FEH BB EZLELETHEIETE S,
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AETIE, BHEREEICHTIEEOMEICIONTHLBRS., BHEREAE SO NIV T
»% [Mobile IPv6], XORELZA I —3y MERMEZRIET S HEERA IV —Tz—AX
B, Subnet OB ENERME %2 LB 5 [Network Mobility Support in IPv6(MONET)), #
B ) — REORBEHEZHEHT S [Mobile Ad-hoc Networks(MANET)) Z2#N49 5. £/, &
e & OBEHMED B O RICHB T BMERITDONTERT 5.

3.1 BHAFRXEICEITIEEMRE

BEERMEEBOEZDOTO RaBR DN REINTVS. #ilZ1E, Request for Com-
ments(RFC) IZ72 > TV % Mobile IPv4[6], BIEi#&H Td % Mobile IPv6[7] % Location Inde-
pendent Networking for IPv6(LING)[8] &W->7/=7 O I THS. 1 >F—Tx—AUEZH
& L TiX, Mobile IPv6 with multiple networking interface support(I/F switch) N2R I N T
nwa.

3.1.1 Mobile IPv6

Mobile IPv61Z, The Internet Engineering Task Force(IETF) @ IP Routing for Wireless/Mobile
Hosts U —F > 77 NV —7FTiim I N, HEALNED SN TNWS. Mobile IPv6 1%, v b7 —
VETBEHEBEEZRIET 2070 NTHD. £k, BFEOA Y-y T —FFT75
FY NOEEEZR/NMNRICMA D ENS HETKIGEIN TNV S.

Mobile IPv6 ZFIH T 5 &, /—FOBEHERBEORIENFEBE EINS. Mobile IPv6 1%, #47
BTy T by FaAEa—S Lo ElED ) — RICBEEBREZRGET S EZ2HMEL
TWa., Z0kD, HHELEHREDO LS54 — FESGHRANOBEEBIERIEIZEB I N0,

AT TR, /- FEGERNOBHZBIEDORIEZ EB T 57281, Mobile IPv6 ZHEiEL 7=
JoabVEAMATS. KB TIE Mobile IPv6 Ziiifg & L TWb 2%, ZOHMAZFEL <H
M9 5.

Mobile TPv6 o FisE5iH B

e Mobile Node(MN)
Home Address 2 W THGEENRIESI N, EHER1 O M2IEREETS ) — K.

e Home Address
Mobile Node ® Home Link TED4T65N3IP 7 KL X,

e Home Link

Mobile Node @ Home Address @ network prefix WEFINTWBY 7. #H O IP routing
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AN = XA ZIE, Mobile Node @ Home Address I THNENNTY Y RME, 20 >
ZiICi®EIND.

e Foreign Link
Mobile Node ® Home Link A DU > 2.

o Home Agent(HA)
Mobile Node @ Home Link IZ#:% S 1 TW T, Mobile Node WEEFH L T 5 Care-of
address %8k L TWW %)Ll —4. Home Agent IZ, Mobile Node A Foreign Link IZ#§ & 11
TWwb & XE, Mobile Node ® Home Address 8 TONT Y b 22T 5. Thzh vl
LU, BEHEINTWS Mobile Node @ Care-of address IZ8 T THET 5.

o Care-of address(CoA)
Mobile Node 7% Foreign Link IZHH I N TWBBICEH O S TSNS Y FL A, Care-of ad-
dress {38 H TS. Home Agent IZB &L =7 KL A3, “Primary” Care-of address & I
s,

e Binding
Mobile Node ® Home Address & Care-of address @ % Jits.

e Correspondent Node(CN)
Mobile Node EEIET BT XRTH J — R,

Mobile TPv6 {1 &

MNIX, 12—y b EOEZIZEREINTNOTSD, MU 5KTH Home Address 2% >
T Ens. Home Link IAITERGE L TWB EEIT, 20U 27 THEBICHMAAIEGERY RL X,
CoA ZHWTHIERTTS. MN ® Home Address 1258 TH N7 IPv6 XA w kg, CoA ZFHWNW3S
ZETEBMICEEINS.

Mobile IPv6 T, & IPv6 / — KA MN @ Home Address & CoA % %) D} 7= Binding % f#
9%, 20, CNAMNIZHLTNT Y 2R ETH5BICER CoA 25 EICHRETE 5.

Mobile IPv6 Tld, ZOEIEZBIGEIZT B=DITH L [Pv6 destination option 2 W< DMNE
#FLTWD. o T, Mobile IPv6 ZHAT22DICIF, hsDF T aredR—FLTW
LHENDB.

Mobile TPv6 @ {+#8 #

Mobile TPv6 T, Home Agent 3B EE R RATE-0DDHEELREETHS. HAIZ, IE
L W Binding Z¥ L TWBHLEMNDH 5. Mobile IPv6 TIX, Binding &M T 5720HITKD &L
IIRMBEEETTS.

3.1, MN B #hRICIT> WO E Z/RT.

MN A Home Link %2 5 Foreign Link iICB 813 2565 %%5 2 5%. MN I3, Foreign Link TH L
W CoA 2T 5. MNIZE, HAIZH LW CoA ODIEWMZIEA D912, Binding Update &I
NBZAYtE—T%3%5. HAIZ, IEL < Binding 388 - BEHFINEZEEEABDEDHIC, MNIC
Binding Acknowlegement(Binding Ack) A vt —U %#%{E9 5. MN I3 Binding Ack 2259 %
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Horme Agent

rome Li ik W Forei gn Link

|
i Bi ndi ng Updat e

Mobi | e Node

X 3.1: MN OB 8t O LB

Z &T, Binding % 8MNE T LU &K%, Binding Ack 2%2F T&E7/4-> 28613, Binding
Update D HEEDUHEZ 1T 5.

PEDXSICL T, HATHIZIEL W Binding ZREFTE5 LD ICL TWS. XIZ, Binding %
BB O HA OFZBENZDWTIRR S,

& 3.21Z, Binding % ER0EE O HA OZEIZDWTRT.

Hone Agent
Fo
2 . )
Home Li nk ' / Forei gn Link
Mobi | e Node
BN
Cor r espondent
Node

3.2: Binding B &k LEL% O Home Agent D% #
CN 5 MN @ Home Address IZSTHENT Y hERZELELREEEZS. Z05BA, UTOX
SNy FBRMNICEEINS.

o MN @ Home Address IZ58T 6 7= IPv6 )Ny Mg, @H D IP routing ® XA H = X AIZ
&> T, Home Link iIZlid 3N 5.

e Home Link [ZEdE I NNy b, HAIZK > THEZEINS.

o HAWF#HEZ LNy hE, CoAIZSTTHXT S (IP in IP tunneling[9]).
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ZDEDIZ, MN®D CoA ZHIS W CN TYH, Home Address Z HHWTHIET A ZENTE 5.

3.1.2 I/F Switch

Mobile IPv6 with multiple networking interface support (I/F Switch)[10] %, Mobile IPv6 %
PIRLU TR ENA 2 =Tz —AUBAHMTH 5.

I/F Switch T, FIAZEOERDEREA ¥ — T2 —ZAORRITIEC T, AHTE A > ¥ —
Tr—AZRETS. BIZE, TER LAN 2B T2 EWSFHHEOERNH > TS, #Hi
Bam LOAFIHTERVWRRTHANE, AT LREFEFEZENT 3.

T, WELEA I —Tz—AZHFIRASED DT, TOA -T2 —RAITHIET S
Binding ZBEHFICERFETS. /7 — R, BREZHBIIC, RELCEHEEDIPY RLAER—
FEWREL, EyialETInzZRkEFT 5. FEE, ZOoHBEZTCT—YOREREZITS. @
Wi, BEAYT—ABZIP Y RLABREOBTENTNS., REXTTY RLAZRET ST
EX, ZOBEBIBVWTHHTLZA Y —Tx—RAZ2ERTSH LIRS, LizA>T, Mobile
IPv6 TIX, CoA ZYIHAD LB A I — Tz —RAZ2YUBFADILZERT 5.

AWETIE, 12y —TJx—AUEZAHEMHEL T, I/F Switch 289 5. I/F Switch ZFlH
I2&, KORELEA DI =3y MMERENEBTE 5. Mobile IPv6 ZHE5R L TREHEN TV
57z, Mobile IPv6 & OB FIMED EW. I/F Switch 1%, Mobile IPv6 Z2H55E L THFFE N TV
5128, ik —FBHEattziRkit T2 I EZ2HNELTVWS., HHESLEHDOL SR/ —
REEGEAOBEEBMERILIIEB SN,

3.1.3 Ry M7 —00BIBRAEE

3y 8T =2 OB EE R RFEHAE & U T, Mobile Networks Support in Mobile IPv6(Mobile
Subnet)[11] % Mobile Router Support with Mobile IP(Mobile Router)[12] M&» 5. I 51T
Mobile IPv6 Z95E L 270 RNV THSD. ZHhZNIZDONWT, BLFICHEHT 5.

Mobile Subnet

Mobile Subnet Tl&, X2y FT7 =27 KL A& CoA ZHInDIF( 2 E TRy hT—27 OBE)E
BEZEREE TS, Mobile IPv6 @ Binding iy N =27 RLAZMINT A ET, BEMHTF
Fx Yy b= 7 RLRAE CoAZRBRDIFBTENTE S,

3.3 12, Mobile Subnet OHEE 2179, KT O Internal Link IZNE R Y b — 7%, internal
node lFNHFHD / —RE2EXRLTW5.

Mobile Node i%, Wiy b —2 O3y bT—27 RL A% 5% 7z Bidning Z %59 5. Home
Agent AN/ — RIZNr v FEZET2HEE. WXy b7 — 2185 d % Binding % 5
§ 5. 2L T, Rouring Header ZFIFH L, CoA ZRHMTBLDICEETS.

Mobile Subnet ZFIHTHIX, /— REGEHENOBIHERENKRETES. N/ — RIZHL
THEZLEELRWED, 22 /) —RFTHHHTES. LML, Mobile Subnet 7ZiJ T3
BTV 7w OMEZRRTE RN,
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Home Agent

Hone Link W Forei gn Link

Bi ndi ng Update

i Mobi | e Node ‘ Mobi | e Node

‘ \ / Internal Link
. Move

internal i nternal
‘ node ' ‘ node ' node node
'

3.3: Mobile Subnet O HfZE

Mobile Router

Mobile Router Support with Mobile IP(Mobile Router)[12] 1%, Mobile Subnet &3 %720,
Mobile IPv6 OBEMICEEZMAZ 2 LR Xy NV =V OB EIZERIEZRIATHHMETDH 5.

Mobile Router &%, W#H*rv F U —27 %% D Mobile Node T#H 5. Home Agent & Mobile
Router i1Z IP tunnel 2 #%i& 9 5. Mobile Router 3%y U — 2 Z2BEH L =8I, 8O IP
7 RV ZAZHNWTIP tunnel N#EFFEI NS, ZNITK D, Mobile Router RED Ry T — 7 1TH;
FeINTWTH, Home Agent & 17Ky TOBRERDZENTES. ZHIZK D, Mobile Router
WHDORy 8T =2 OB EEBENRIEEINS.

Mobile Router ZF|HT 2% Z & T, Xy b7 —7 OBEERMEZRIATES. LML, HIiZ Home
Agent EHDOBEICRD, BENILETHS.

3.1.4 Mobile Ad-hoc Network

Mobile Ad-hoc Network(MANET)[13] 1%, IETF @ Mobile Ad-hoc Networks] 7 —F> %75
JV—7 (MANET WG) Ti#am I, FEENTTDhTNS.

MANET &3, |HYU I TRMS IV —FHLR, BNICZO RO E2EE, BRI 5H
HIATALTHS. EHRY D VZAHL TWS20, IV—FYIZHHIIBEHL, I—FYEOHEKZ
BREZATE G5, LAEN->T, Xy b= 0 ROYIFHEICAEINS. MANET WG T3,
MANET WDV —F 1 > 72 fFikT25 2 EZHNL TWS., ZNXTORREL T, Ad Hoc
on Demand Distance Vector Routing(AODV)[14] ® The Dynamic Source Rouing Protocol for
Mobile Ad Hoc Networks (DSR)[15] ENRfELIN TNV 5.

X7, MANETK, ZNHMTHC XY FU—2ELTHHNTR2H5G8H2D, 125 —%v
MecEREhsdZ2EbH 5. BlxlX, Global Connectivity for IPv6 Mobile Ad Hoc Networks
(GCFA)[16] MR EINTWS. GCFA T, SE#E#ME%Z S > 7= Mobile IPv6 7 — RAY Ad Hoc
Netwrok D5 — b A4 2 LU CTHiBET . Mobile IPv6 2RI T 5 Z &12X 0D, NEO MANET
BEHERBENRIESNDTO RN THS.



AODV R DSR 2FIHd 5 &, HEHENICHEMET S / — FHORKRHBENEBETES. £k,
GCFAZRIH T 5 &, MANET OB #EBERIANEEHINS. IN6ITX0, HEEND ) —
REELTOREKHHEZBEZMRRTE, HD /) — REGKROBEEBENEBTZS. Lal, &
W/ —ENZINS OEBICHIEL TWARENRDS. 22 ) — FREETL2HEBETIIFAAT
ERANAR

3.2 EE

AR U 2B EEMERaE 7o o)k, X2y b=V BB T 2B HEREDRIEEZEBL T
W5, AN, EREECIy I by TaAVEa—FE Vo ElED ) — RICBENE @A E R
LT AHZEZHMELTNWS., TO0D, HHHEO LS 7R /) — FEGEHENOB BE B REE IS HE
HEanTuniwn.

127 =Tz — A A, I/F Switch MR I TW5S. I/F Switchid, Mobile IPv6
OIIRE LTSN TS, BELEBERE O b))V MR, BEO ) — RICBBERE
ZRALTHIEZHMNELTNVWS., Ko T, HBIHEOLS B/ —FREGHRADA I —Tx—
U AEENRBE TN TV,

J—REAEHRNOBIHZBEEHOHEN & L T, Mobile Subnet % Mobile Router WL I
TW5. Mobile Subnet {%, Mobile IPv6 QLR E LU TREFENTWS. 2y MU=V OBENHE
WEZFEBL TN 5.

ZDEIIZ, J—FEAUPBHTLZLICERTAMENRNS DONFEIET S, £k, ThT
NOMEIZH L TORRKPREREINTNS., £311Z, 1207 —%xy FHEBHEOBEEI AT A
RO ENDFHEBFORKINDOEFRZ RT.

# 3.1 BORFHEMRL TH B E

(albfcfdle]f

Mobile IPv6 X1 O| X | X | X | X
Mobile Subnet | O | O | O |O | X | X
Mobile Router | O |O | O | O | X | X
I/F Switch X | X | X | X |O|O
GCFA OO | X | X |X]|X

a &/ —KBR—BOIPY RLAZAWTEERE

b BEIL THEY T a »hf ke

c BN — RITH LM%

d Ron@EA >y =T —AUNMEARY ) — R THEfE ke
e i ik O R

f W Ry

K31INSnN2ED1, FHHOEEZT T, BREIATLINDERBIHINTEZMRTE R
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. il 21X, Mobile Subnet A TIE, WBETY 7OWENFERINIMENFRTERW, L
7202 T, IRTOERBFHEHEZHZTHEEATLORBNEE LS.
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48 HHI—V L RATLARS

AETIE, W2HETHRELZCINGEFTIVIRST, IV —F I AT LZRHTSE. MEMNET
12, FAbOBEERMZRIT S Mobile IPv6 R ) — REAKOBE)ZE RN 2 #FL 3 5 Mobile
Subnet, 1 > =7z —AUEZ 2EE TS5 I/F Switch BNIERINTVS. IN5 OEBEKT
WHEEZ A VY —3y MCERTIBRICR I A2 TR TOMEEMRTERNWI LR, HBIET
AU AMATIE, TNS5OBEBERAMNICRASD AT LEZRGL, BET 5.

4.1 BHEFEIN—FRATA

127 —%y FHBHIZIE, BHEBEZRGMEKEZLELTS ) - RPSHFETD. £,
EBBDOA =Tz —AZIRBRIISCTUFAD I ET, KORELES T —Fy MEwKMER
et 9 2.

BN/ —RNOBEHSEBEEOREER, KORELEZA -3y MEEEORET 572012, CING
ETNVIH-> T, HI—F AT LEZRGTSH. AHETE, EHILV—FIATLICB TR
XK/ —RZ2HEFI—F EIELR. HEIL—F ITHEBEERIULTOmED &9 5.

e Mobile IPv6
H)l— Y OB #8EREZRETS. BHL T Yy a a2 sZ EMNNHEICT 5.
Mobile IPv6 1%, BEG®D IPv6 A5 v IV NOEENR/NMRIZHED XD ITHIFIN TS, £
=, RENELINHAINTVSEZD, BHFEIA RBREKWN.

e Mobile Subnet

HANRXY N —7 OBEEBREEZRIETS. HNOEKZ ) —FA—BDOIP Y RLAZHNWT
BETHILEREICTS. BHABENRIESIN Xy N =DV IZHRN /) — RBNEKET
5. Zhicky, BN —RIHZREEZLEEEITBHERENRIEINS. Mobile
Subnet 1%, Mobile IPv6 O¥EE E U TR T B8, Mobile IPv6 & OFMENE VY. Mobile
Router Mk D ERFIHEZMZT LN TES. LML, Mobile Router TIX, Hi&IL—
% & Home Agent M TRATHIERBZRBEIETERN. Ko T, AW TIE Mobile
Subnet ZEH T 5.

e I/F Switch
KM CTHEA I — T2 —AZ2YRFZAHLET, KORELEA V7 —3 v MEEHitE
LT 5. HREREZEBETHEOOMETY YO OMIR ZHBld 5. Mobile Subnet
B &[5 U < Mobile IPv6 O$R5E & U THBIT 5729, Mobile Subnet 845 & @ BIAIEN

=2

INSOKEZFIBI —FICEP IR, HAEMITHS Z&T, BESATLANDERFIHZ
7=9.
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B 4.11%, Mobile IPv6, Mobile Subnet, I/F Switch O &N ED LS ICHFAIIET 21 %
RLUTWS. FPOMEE, T—FRXN—2%&2%KL TW%. CoA manager iZ CoA #F 1, Binding
manager {3 Binding & #{, Option Header Processing 34 7> a oAy FIUHEEZERL TV 5.

Bi ndi ng
Cache

(" )

Mobil e I Pv6 stack

! I/F Switch CoA nmenager

-~

Bi ndi ng nmanager

Mobi | e Subnet

Opti on Header
Processing

N - - — -

Bi ndi ng

Updat e Li st .

4.1: 2 B O foh JH B 1

Mobile Subnet ###1%, Mobile IPv6 8/ ® Binding B IO A T T a oA v ¥ U 2 3k
RUTEHETS. I/F Switch K513, Mobile IPv6 B D CoA EBHZIEL TEHT 3. Lo
T, Mobile Subnet ¥t & I/F Switch ##& 8 T Mobile IPv6 24 v 7 ETHET DA Nz .
Binding Update List # 47 L T, Mobile Subnet ## & I/F Switch BN BKRZ D, &4 Dl
RENEEE > DFEIC DWW T, #4111 HiBETIRRS.

4.1.1 HEFIN—F L AT ARKHE

B 4212, I —F AT LOHRGMEEZRT. PO I/FiF, @G5 —TJxz—RA%
ZLTW3E., ZZTR, I/F3ZHENORY NU—V 2R T 52D ICHHINTVS LT 5. 1
Mk, &HEZzRLTWS. MR, T—X—ZAZ2ERLTW5.

Hig ) — & T AT Lld, Mobile IPv6 O#HEE KR TY, Mobile IPv6 Z 355E L T Mobile Subnet K&
O I/F switch e 2 FFD. HBBIIV—F 2 A7 LD FEpiEld, Home Address Selection , CoA
Selection #f§, Transparent {iN572%. HEIIN —FIITXTOHKEZHD. HA KHEEMHFET
» 5 CNIZ, Transparent JD A THEK I N 5.

Mobile IPv6

Mobile IPv6 @ E 72 #HEIE, Home Address Selection #, CoA Selection #f, Transparent i
TREREING. T RX—1F, REEHZHKNT S Routing information, Binding M9 5
FT—INR—R, A F—Tx—AYFEZDOHRY > EKMT 5 Policy Database In572%. Mobile
Subnet % Transparent #§ & 53 U T, I/F switch & CoA Selection i &5 L THEIHT 5.

Home Address Selection #§ TlZ, Mobile IPv6 & Tf Mobile Subnet THIH 9% Home Address %
W5, HRIV—21T, D Home Address 2 8L, HWIZIE U THIH T % Home Address
ZRIRTE%. Home Address Z#IRT 5 Z &1, FIFT 5 Home Agent 28IRT B ETH
%. Home Agent DY —E ZADER, Home Agent ETO RTTZEZEB L%y bTU— 7 BN
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Rout i ng
P 4 .
T e I nf or mation

(2)

—(d)

I1/F 3
Dat al i nk
Layer CoAL CoA2
Bandwi dt h Bandwi dt h Interface for
Type Type in-vehicle
etc... etc... subnet
Link status Link status
Physical | I R
Layer
(1)
(b):7)

4.2: HEIV—F T A5 LRGHEE

T&%. Transparent #i TlX, Binding ZZH L, Mobile IPv6 OF S a VEZE %2175, CoA
Selection {fTlE, RV TFT—F—R—=ZA A U F¥—Tx—ADREZZHL, RHIZEC 7= CoA
ZEIRT S, ZOWRT, 107 —Tx— AU AMAEEZ T T 5.

Mobile Subnet
Transparent {2355k L T, Xy U —27 OB #hHEREREEEEEZ FEBT 5. FEMIITDOD W TI,

HA2HTHWT 5.

I/F Switch

1|

CoA Selection FiZIKL T, 1 ¥ —Tx—AUBFAKEZEE TS, FFMITONWTIE, 5B
43HTHMTS.

4.1.2 HHEHIN—F L RATLBEHE

HN ) — RSy y hREHBIL - 2RHL TRESI NS ETORNERT.
L #HN—RENS5DN 7y h&I/F-3T2ZFM5.

2. IPv6 Forwarding #{I2 T, IKDFHEICHTEIRI A MRy T2 RET 5.

3. Home Address selection #§12 T, /¢ % Home Address 2 & T 5.

4. CoA Selection FiZ T, 1 2 —T7z—ZADRMHERY V7 OIRBITIHEUC T, FIFATS CoA %
WET S, ZO8%H, CoAlMNERINEZET S,
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5. Transparent {2 T, BEEREZRIET 22D NHEITS. T a ANy FOHAEN
fThhs.

6. REHEHRMN SR A bRy THNERING. [/F12RELTREEINS.
T.H\N —RENTy b2R2FWS. HEITEC T Binding 25849 5.
RIZ, BEMEFEFNASCHEHN —FINTy FBARREEINDETTORNEZRT.

a. B{EHF D Transparent FICT, BEBEBEZRIET 272DWNHEITS. T T a vy
DIFFAFENTHONS.

b. Routing Header ZF|H L T, BH#I—F D I/F-11I2)\F vy bR EINS.
c. HE)V—% @ Transparent {ICT, 7 a ANy FOUENTTHONS.
d. BEBERNS XA PRy TNEREINS. [/F3&2RHLT, HN/—ROR®EINS.

4.2 Mobile Subnet 1 &

Mobile Subnet @FRFHZT DWW TR %. Mobile Subnet 1Z, Mobile IPv6 @ Binding % 3i5E L
T#&RitT 5. AT AF LD Transparent g8 & L THEKE N 5.

4.31%, Mobile Sunbet O EZ A > —Fy FHBHI AT LAY TIEIDHEHDTH
%. K" ® in-vehicle subnet prefix (IHEBIENO Xy T —27 257

( R
vehi cl e |-Binding Cache — — — — — — — — q
) | HomeAddress  ——» CoA }
in-vehicle in-vehicle I
node node | in-vehicle —— oA
| nter net | subnet prefix |
| |
‘ i n-vehicle ‘ 1 Lo ]
‘ subnet prefix ‘ |
|
hi cl hi cl I
in-vehicle in-vehicle - correspondent
node router @ | node P
HonmeAddr ess !
L T on

r-Binding Update - ——————————————— 1
} HomeAddr ess, i n-vehi cl e subnet prefix, CoA I

4.3: Mobile Subnet £ %

Hik)l—#13, Binding Update & LT, H#IV—% HEH D Home Address & CoA IZhA, H
NExw bI—=0 T VLI 7 2A%&MMT 5. 22X, @EMFIZENRTY NT—=2I1ZHET 5
CoA ZHBZENTE 5. WEMTF D Binding Cache [, KH Binding Cachel ® X 5 IZ iRk
INB. Mobile IPv6 T3, Binding {3 Home Address & CoA OIS TdH 55, Mobile Subnet
TlZ, Network Address & CoA OXIEHEHT 5. Binding 2BREIT LG, vy bhu—2r7
L4y I ADMIEERKT 5.

BN —FRNEEHTFCINTy 2R ETH25E1F, UTFTOXSRENICRS.

1. RfExY RLAREN/ —RFOY RV A, %%ET RLAZBEMHFOY RLATHEINT Y
FAAEHEIL—F ITHEEI NS,
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2. BEIV—F1%, ZUTW-=NTy b2HT2IET S (IP tunneling). 1 7L I 7N
vy ROREEILY RL AFHFI —F D CoA, 5EY FLALEEHFOTY RLATH 5.

3. BEHEICHEY, AT EI NNy MIEBEEHFICEEINS.

4. BEMFZ, ATBRIMMEENEENT Y EBAS, TONT Yy FERD Y.
BEHFEREN ) — RISy F2RETHHAE, LTOXDRRENICKRS.
1. EfEHETFIENINT % Binding 25N %.

2. REXTY RLADNBEHFOY RV A, 5%7 RL ZANMIRT 5 CoA, Routing header 12
HN/—FO7RLATHANTrY b2k ET 5.

3. REEHIFICHREYY, HEIL—FZITNT7y FAEREINS.

4. i)l — %1%, Rouing header MSHEN ) —RO7 RLZZWOHL, #ET RL RAICES
WZz5.

5. N — R, EEXY FLANBEEBEHFOY FL A, ETY RLABREAN —FOY FL
A2 TS,

Xk, HNRY b=V RN ) - RPHBRETE L LSV —FIREEZITS. V—FIA
HIZE, HHRECHERERAZTENTNVS. HN —RIE, W—FEENHEN5EHEZE
HIZT7 FLACKRBEREEZHRET 5.

Mobile IPv6 iZxf U TITR S LRIIEL T D@D ThH 5.

Hiff)l—# 13, Binding Update ICHENRy FT—7 OEREMNT 582D, £/=, IL—
HIR&GEETTS. BIE ) — Rid, #EESI N7~ Binding Update 28 f# L, in-vehicle subnet prefix %
B#E 7z Binding Cache §#§Z2 D, HAN/ — R, @HEDOIP AY vy 7D FEFETKW.

4.3 1I/F Switch#lZ&

I/F Switch 1%, AT X5 LD CoA Selection #i& U THER SN 5.

4.413, I/F Switch D#EZ 1 > ¥ —%y FHBHEI AT ACETRDEDBOTH 5. Hi
W—FRBEBOBEA Y —T—RA%KE, ThEThiZ CoA & D.

B —INA =T —AZUBRZLWEER, UEZAWA25—Tx—AD CoA %
Binding ICFIHI 9 5. BIZIE, I/F-1005 I/F-3 AU 2 Z0WHEE, Binding ® CoA & CoAln
5 CoA3 ICEW T 5. 5/ — RIZH T3 Binding Cache i, KDX ST 5B (F4.1).

#1 L W Binding Update 23217 - ZZ#EHTFIX, CoAliZTTW/E/NT v hE CoA3 T4 T
5X51CR%. ZNITKD, HEIN—FE, BES5M I —Tz—ADS Ny bERZITWMBHZ &
MTE5.

RIZ, CoA RETMDFRFHTDNWTENRS. 4.51F, CoAREHOMEZEXZL TS,

CoA list managemet {12, AT EA ¥ —Tx— A LEZDA =T —ADEBKLEE AT
§ 5. £7z, CoA list manegemet i1 > ¥ —T7 2 —ZADIREZEHT 5. CoA list manegement
Wi ZN s DOFEHRNS CoA list ZHEKT 5.
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s

vehicle

in-vehicle i n-vehicl e TR
node node CoAl

in-vehicle in-vehicle
node router

_ )

I nternet

correspondent
node

z\g?

g
&

f

CoAd

4.4: 1/F switch B %

#% 4.1: 818/ — F ® Binding Cache

‘ Binding Cache 1 ‘
HomeAddress CoAl ‘
In-vehicle subnet prefix | CoAl ‘

Binding Cache 2 ‘

HomeAddress CoA3
In-vehicle subnet prefix | CoA3

BlZIE, HOXSICA =Tz —ADOHARY OBRREINTVD LTS, I/F2RFHR
AHEZRIRBBICR > 2 2 E2RBRAML T, WMOXDICCoAY R MR END. HREIE, mbEL
ENEN CoA2 NFH T3 CoA ELTRIRENS.

Mobile IPv6 iZ® U T2 S5 RIS L TOMED TH 5.

)=, 127 —TJx—ZDREPLHHBZEORY D> THH T2 CoA ZEIRNT 54
Wz, 7z, ZoWE#H % Binding Update & U ClBIEHFICHM S 22 /KD, @5/ —K
1%, EH D Mobile IPv6 Ay 7 DFEEFTEIW. HN/—RIX, @BHEOIPAY Yy IDEETKN.

4.3.1 default route & NDP cache ®E{%

WMEAY—Txz— A2 PBFZ BB, HEBIL—Y ORBERICHEEEZLOVENSH .

Bl z1E, ®4.47T, CoAlZFIHL TW= & T 5. default router 1E, CoAlIZXfd 5 defrouterl
KREINTNDS., 12 —Tx—AYUBEZZITWV, #HiziZ CoOA2DFMZRET 5. CoA2iTx
Jin g 5 default router I defrouter2 & 9%, ZDK;, CoA2ZFHL TN Y FE2EETS. L
L, BIKED default router IZIZZEENR N, KKk T E LU T defrouter]l WEIREINS. &
BED default router ZEW T 5720121F, HRNICEBETHHENRHS. #REL T CoAl
A =Tz —ANGEEINDEZ LITRD, 12 —T 2 —AYUKRANEBHTE RN,

ZOMEZRRT 572012, HEIN—F AT LTI, HL CoAZERLEGHITRDOLS
BREEZT 5.
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I/ F status

CoA i st managenent

|

1. CoA2%/F-2
2. CoA3%/F-3

4.5: CoA P i3

o default router 2y tw 9 5.

o EBIRNINE CoAIZHIRT B I —% % default router iIZ2y b3 5.

4.3.2 IPv4 Y > ETOIPv6 Z#A\\/=@&(E

FEHEGL PHS I, Tana RN IPv6IZHIEL ThARWnz®, IPvd DADY—ERERS.
INGDA Y —Tz—AZMALT, IPv6 2y b=V ZFHT 5728 IPv6 over IPv4 b
CRIVEEMES.

IPv6 over IPvd b > RIVEMZFIH T 272012, HEI—F P AT LIEBROL S EEE2 T 5.

o BHEBHAREZAMALTYAITINT v TT 5.
o IPvA 7 RLAMEDYBTHENS.
e MU TENAEZIPVATYRLAZF D RIVOHFICH SR S.

o IPv6 over IPv4d b 2RIV DERRE Z Midm TIT/RD.
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BS5E HHI—FIRATARE

AETE, HEHIN—F AT LOELIIDODNTHERS., AZAT AL, 1¥—%y FITST O
D7 MBI EEREEREOEFI AT LAELTHEEL .

5.1 REKIRIF

B - ATFLE, 127 —3v  ITSTO 2l FORBEREFERES A7 L E L THE
L.

B —F T AT L3, BSDROFAXRL —F4 2T A5 L TH 5, NetBSD[17] 1.5.2-RELEASE,
FreeBSD[18] 4.2-RELEASE I3 L 7=. 25 0FRL—F 4 Y/ AFAKIE, KAME 70
Pz M1 ICKBIPVE AT DA— RNFENTNS. ZOTONINAY Y BIEKRL T, H
BV—F AT haRkE L BERIV—YICHEINSMEL Y — 72— 13, [EEES02.11b( &
1 LAN), AirH”(PHS), P-in(## %35, PHS), Packet One(#545 %835 ), MobileArk(###3%), Eth-
ernet Th 5.

511, 12—y FITSTOP 2l MBI 2 EHEERBRES ZATLDRXY NI =K
RZEEL TS

M OHE#HIL—%, RUPHEN ) — FEEEZEETHSITRTO )/ — FERELE.

52 BHHEHIN—FRATAREHE

BN — A7 L0E¥ERAEL T, Bump In The Stack(BITS) 5K & Native Implemen-
tation(NI) HX"dH 5.

BITS AT, IPv6 A& v 7 LI3MICHERHRIN—F AT LDORAY Yy 7 2MHICHEET S HR
THD. MEDIPv6 AY v 7 ICHUTEREZMAS LR, 2—F7FUr—a 2L AN)T
FETHZIENTRETHS. LML, EBIV—Y I ZAFLTIE, IPv6OFT T a Ay ¥ ZEFHH
T2E, IPv6 Ay TOUMELZTY. Ko T, BITSHXTOFEEZ, EHICHETDH
D, PATLDF=N="\y RPREBILDIEFERL <2,

NI AT, [IPv6 A&y 7 NICTHEHBIV—F > AT L& T 5. Mobile IPv6 %> Mobile Subnet
HAZ, otk L, IPv6 R& v 7 LIEWICHEELRBERICHS. BIZIE, IPv6 A5 v I ORI
WERNT Y FOERZE, RKOIPv6 AT a Ay FONMAREEZEE, BIMT2HEND S.
B —& > A7 L&, NIHATHRET 5.

K 5213, EFIN—FIATLDIP Ay 7MBOEKEKRTH 5. option_process [JILIRF
7 a VB, binding update manage ¥ Biding Update & B, binding_cache manage 1
Binding Cache HHH, 2XL TWs. RRTHEENLEAN, HRV—F 27 LATHES N
W ThS.

B —F AT AT, IPv6DFT T a ANvFE2HWTRKIEOUENTHOND. 2D,
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transport_i nput transport_out put

i p6_out put

\\ \\\ b'n:ﬁ;;z

[ network I/ F ] [ network I/F ]

5.2: Hff)L— & D FLLHE

bi ndi ng_cache
_nmanage

IPv6 25 v 7 DEZEUHOENTHLSEHZEMT 2 LT, HEBIV—F I AT L2HEE
5.
MU <EMUZEER, UTO@EDTHS.

o MLIRA T a OB
% 1EFF1Z, Mobile IPv6 B Tf Mobile Subnet #é#%, 1 >4 — 7 =z — AU B X #EBEO =D DS
TarANyFOFHAZITS. £z, ZERITE, 7> aAyFOuEiT5. BEIC
Jix U, Binding Cache & H < Binding Update & HE 2OV H 3.

e Binding Update & B
Binding Update O HS, &0, HIkk, HHzTS.

e Binding Cache &
Binding O 4%, &40, HIFR, HEHZETS.

5.2.1 #RAT T 3 AEDRN

WA 7 a 20T 520, IPv6SET T a Ay UMD destb_input BIEITIEEZ
1o, ZOWEKEZKS3 ITRT.

Binding Update } ¥ Binding Ack, Binding Request @584 7 a O BRA I NEZHHIC
mobileip6_process_destopt BIEMNFENH T 115, mobileip6_process_destopt Bi%E, ThFho %
7 a VIZH LT, recv_binding update Bi%t, KU recv_binding ack BA%t, recv_binding req Bi%k
ZIFOH T, recv_binding update Bi%k Tl, Mobile IPv6 O {ERRIZHES T, %2V} & -7z Binding Up-
date Z2IEYMZ2RFET 5. £72, HEIZI U T Binding Cache 2B/, ¥# 3 5. recv_binding ack
BI%(TIZ, Mobile IPv6 OfL#RIZHES> T, 21 & -7z Binding Ack ZIE4HZKRGET 5. i, &

29



4 N

int
dest6_input (mp, offp, proto)
struct mbuf **mp;

int *offp, proto;

--- skip ----
#ifdef MOBILEIP6

case IP60PT_BINDING_UPDATE:

case IP60PT_BINDING_ACK:

case IP60PT_BINDING_REQ:

if (mobileip6_process_destopt(m, dstopts, opt, dstoptlen) == -1) {
printf("debug: goto bad");
goto bad;

}

optlen = *(opt + 1) + 2;
break;

#endif /* MOBILEIP6 */
--- skip —-—--

+
o /

5.3: SuA T a Ay IR A D HER

B2 U T Binding Update List Z38/, ®H T 5. recv_binding req BIE TIZ, Mobile IPv6 O
ERRICHE S T, %2Z1F & o 7z Binding Request 2 IE41 2K 5. T2, SEIZI U T Binding
Update 2321579 5.

5.2.2 Binding Update List B}

Binding Update List {Z, FIRIICFEPH X115 timeout_binding update_list Bi%Z W T#ED
BEUMBERTTRbNS. timeout_binding_update_list BI¥TIZ, AT DX S L RENTTRbN 5.

e Binding Update List O ERk T 5.
i LWy Home Address 281 L T, Binding Update List Z{ER 73 5.

e Binding Update List ® % 1 ¥ ULBH
Binding Update List NOZ > FUICHT B4 1 TUH, HE1C K > Tid Binding Update
DEER, T2 MY OHIBRZITRD.
5.2.3 Binding Cache &}

Binding Cache 1%, BRRIICIFEOH 35 timeout_binding_cache BI% 2 F WY TH#E D R U QLBE N
fi7sb s, timeout_binding_cache BA¥TlX, Binding Cache @ % A XUENfTlb b, 5H
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IZ& o Tld, Binding Request ®%fFL 720, T2 MU OHIBRZTITRS.

5.2.4 Home Address QD&#NFAE

HfE) —& > A5 LTI, Home Address KT NA 2 & HWTHMNT 5. Home Link DSt
DY FT =D IZHML TVEEEIE, EA2F7 -T2 —RAIIF CoANEDHBTENS. DY
THNTVWBIPY FL A LEBFRDRW Home Address WEA 2F—T 2 —ARKMHINTNS
REEIX, NDP OO ERE AR LE, 2FL <R, o 7T, Home Address Z 9 5
EDORBTINA A EHAET 5.

5.3 HBIN—FY L RTADPRBFIRET—IRVZOT—FEE

H %)L —# TlZ, Mobile Subnet ® I/F switch 2B 9272012, £ DOTF—FHEEREFT
HUENDS.

B 541, HBI—F AT LDT—FHiEZERT. MPOXFIE, WEhkEzOHHERL
TWa. KHIX, WBEEROBNDZEZEXRL TS,

nobi | ei p6_dat a nobi | ei p_ m p if

softc

coa_list coa_list
hone_agent _|i st hone_agent _|i st
bi ndi ng_updat e_ bi ndi ng_updat e_
list list

™ bi ndi ng_cache bi ndi ng_cache [

ﬂi

mobi | e_net wor k_ mobi | e_net wor k_
cache cache

5.4: )L —¥ OF — ¥ Wiid

o mobileip_data # &KL, HEI—F I ATLDT—F EREZHRMNT 5.

e mobileip softc FEHRIL, FHEIIN —F ITHEBHERZHEMNT 5.

o mip if &AL, Home Address Z#&MT 5 IKWT N1 A DHEWMZHMNT 2.

o coa_list iK1, CoA selection FlIZ K > THRE NS CoA DY X b ZEMT 5.

e home agent list #ig &1L, FIH alGE7% Home Agent DU A M TH %.

e binding update_list K&K IL, EIEFH A D Binding Update ZHMTHU AR TH 5.

e binding_cache #§i&i{&{%, Binding Cache Z#ML 72U A FT, IXRTD /) — FBPRFEFT 5.

e mobile network_cache #3& K, Subnet @ Binding Cache Z##ML7~U XA T, IXTD ) —
R{REFT S, Mobile IPv6 D HERE & Mobile Subnet OEBED Y D 43 1F 2 HEEIC T 5720
12, B®D Cache & U TREFT 5.
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Xz, 5.51%, H#kI)—% @D CoA & Binding ZEMHT52DDT—YHETH 5.

4 N

struct mobileip_softc {

struct ifnet mip_if;

struct sockaddr_in6 coa;

struct in6_addr home_agent;
LIST_HEAD coal_head;
LIST_HEAD hal_head;

LIST_HEAD bul_head;

const struct encaptab *encap_cookie;

5.5: mobileip_softc # &

mip if BEERIT, RKEA -T2 —ADBEWMPEMNIND. coakidkld, BlIfE—HELEN
@ CoA DM EINS. home_agent FEEMHIL, BIE—BELENE W Home Agent I I N
%. coal_head & KIZ, CoAU A MDAV FIRA > THS. hal head &1L, Home Agnet
UZARDAYFRA H ThHD. bul head #5EHIT, Binding Update YU Z RDAYFHRA 2 H T
H 5. ecap_cookie HiEERIT, HTIMEI NNy FEROBITERICHHTSERTH 5.

5.4 HEIN—F AT ARIEHEE

B15.61%, FIAFEPLEHENAHATI2EEIN —F AT LOHEEHEZEL TWD. BINARE
WMEBEHT L5207, loctlZHWNS. H#HAEHROEM, HHEHRONST 529DIT, sysctl
ZHNS.

BfE ioctl ZHWTITA D UEIE, IFOEDTHS.

e Binding Update U X b @380, HIBx, S
o A ¥ —TJx— A& Home Adderss & DRYHE DT

o Home Agnet U 2 L@, HIBR, G

Binding Cache @380, HIBR, W&

Mobile Network Cache @80, Ik, &

EHHEE, TRLZATZ7IUMAFINET6 O RAW Y 4y h&aF+—F > LA#%IC, ioctl %M
WTZNSORENTAS. S8, LESCTHEIY Y R2ZBMT 5.

sysctl ZHWTHE T 2% a5, Binding BRI L 7= HI1%, Binding QLEIAN K L
ZEBTHS. sysctl ZBHVWTRETESEHIE, UFOBEDTH 5.
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t / get
s\e\\\g\e\\&

nobi | ei p6_static add/ del et e/ | ookup add/ del et e/ | ookup

bi ndi ng_update_|i st if_list

add/ del et e/ | ookup

horme_agent _| i st
add/ del et e/ | ookup add/ del et e/ | ookup
bi ndi ng_cache nobi | e_net wor k_cache
\_ J

5.6: BV — & O il I

e Mobile Subnet ##E® on/off

e TN T Ayt —I® on/off

e Binding Cache ZE M ) —F O BIFRH I N 55 )E

e Binding Update Y A FZEH T 2)L—F AP U T N2 HE
e Binding Update O &5 K F % b1 5%

e Binding Update 0k 4 775

e Binding Update 0 % #i k¢

BHEZR, sysctlaX Y RZFAL T, INSOEHwZISG, EHTES. %, HERC
THEaHE &, REMBZEMT 5.

55 AH—7x—ARUBZAICEET HEMEEE
5.5.1 default router BB DKL

KAME @ IPv6 A% w Z T, default router OEHZfToTW5S., I —FIL&EE2ZEL B
12, default router MA LY VI THEIMEIMNEHBTHLOICHREINTVWS, BEDOI—F
T, W—YIL&EEZEBETHIENRNDT, ZORIITbhin., LML, HEI—FITH
Ny FT—2 287l TVWBE A -T2 —APDNDA O H¥—T 2 —ATII, @ED/ —F&
FCESIN—F)hEze2EdT 5. LEN>T, LTFTOXSRMENREET S.

1L IV=%IkE2%2ET 5.
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2. RIBULEN—FIREICHET2URZITS. IPTY RLADOEHKRE.
3. FDMDA > H —T 2 —AIBIF B default router DA U > ViR E1TS.

4. FNOXY P =T ERELTVWE AL ¥ —T 2 — AT, IV—4% HED default router T
H5B. LML, BOBEBENGOF VU VIHERIZEBNRE LRV ICREINT NS,

5. ¥R E L T, NW—%HHZAEY L default router E W T35, HRANRY BT —27 OREN
HIfkZn 5.

COBEERRTBEDIC, HNRXY T —VE2REMBELTWSE A Y —T x2— ATl default
router OF U UV EREITDODRWEDITEEL .

5.5.2 default router OEH

A =T —RA2YE I -BIZ, BEBEOD default router ZHF LR TIERSHW. HL L
CoA NEIREINAZRRIC, default router 2ty b9 5. £z, BIRINZ CoA IR d B default
router Z2tv k93, 571, CoAVY A h2EMT 5D default router HH T HDTH 5.

56 IPv4Y > ETOIPv6 Z#R\/=8(E

IPvG over IPv4 b > IV Z2FIH T 22012, BHif)V—4% 2 A5 A TIE, Dynamic Tunnel
Configratioin Protocol(DTCP) ZFfI|f L7=. DTCP X, H#TIP F o XN ERETHEDDT
Oka)yThs. DTCP @oEF, KAME @ dtep 7025 L&2FIAL /.

dtep 707 S LDEHEDOHEEL LT RLADHBRENHS. LML, AVATFALTIE, Z
DOREZFIH LW, IPY RLAOHBEREZ T 57201, DTCPZAHL TREINEZ X
WETIH—IEEZT. ZNiE, default router ®EB Z NDP @ default router list Z F]
2DTH5H. A2 —Tz—AYBRZTHHATEZIXRTOA I —Tx—A, I—FEEIC
KO THREINTVNEIRLEND S.
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dr =
while (dr) {

TATILQ_FIRST(&nd_defrouter);

struct nd_defrouter *t;
t = TAILQ_NEXT(dr, dr_entry);

ifp = dr->ifp;

/* TRTO default roter 1T */

for (ifa = ifp->if_addrlist.tqh_first; ifa; ifa = ifa->ifa_list.tqe

_next)

/* default router ICHIET B TRTODY RL AT */

{

if (ifa->ifa_addr->sa_family !'= AF_INETS6)

continue;

tmpsin6é = (struct sockaddr_in6 *)ifa->ifa_addr;

if (V'IN6_IS_GLOBAL(&tmpsin6->sin6_addr))

continue;

if (IN6_ARE_ADDR_EQUAL(&tmpsin6é->sin6_addr, pcoa)) {

/¥ RS N7z Coh &

CHit */

MIPBUG(("try to change Default Router\n"));

defrouter_reset();

/* default routerZ2Utwv T3 *x/

defrouter_addreq(dr); /* 2y b9 B *x/

5.7: default router @ 5 Hr
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FH6EFE HHIIN—F AT AR

AETIE, HEIV—FIATLOHMIIDONTIERS. KZATFLDHEELT, 1 2F—%v
MITS 702/ MiZBIT2 SHEREEBHEE L TORIMER, K AT LOAENEZRTEMEN
FEfli, EEEOEREFICH TS E RN Z T S.

6.1 TEMHEIFEM

BN —F AT LDAENTH o2 E2RT DI, BE#RZIToZ. HEBI - AT
Lid, 12—y FITS TRz FOGHERRERBEELTERELE. 1 2¥ %y FITST
OYxZ bOmEREEEBREZ W TEERR 21> .

6.1.1 SRERIRIF

FEBEREL, BOETRLAENSL THS. HIIN—FIF, HEI—F 2 A5 A (NetBSD 1.5.2-
R)TH 5. #H#)I—#1X, MobileArk, PacketOne, P-in, AirH”, 802.11b ® 1 > ¥ —T7 = —
A&HAD. K, BESFCOXxy T —ZIZEEMTE (CN)ZHELEZ. CNIZ, HEIL—%
A5 I (FreeBSD 4.2-RELEASE) Td 5. KH® Home Agent(HA) X, BHEEIN—F T AT A
(FreeBSD 4.2-RELEASE) T&» %. #HHN ./ — Rid, #H#&Y—/)\ (Linux), H# Sub ¥ —/\ (Linux),
PC(Windows 2000), PC(FreeBSD) TdHh 5. N 65D/ — R, FastEthernet 2/t U TH#IL—
FITHEHREIN TS,

£6.11C, ERREEOEBRZELDEZEDZERT.

F 6.1 & 1k H R O S BR BR B

| | 0S [WiE1> s —Tx—2
Hi§)—% | NetBSD1.5.2 + B —% T A F A B
BEMHT FreeBSD4.2 + W)V —% T A5 A FastEthernet
#HIN ) — K | Linux, Windows2000, FreeBSD4.4 FastEthernet

6.1.2 EEIER

X9, ping 7OV I LEZHNT, AFTOERFEHZHKEZL TWEINEMHET S, ping FOr 5
AlZ, ICMP Echo Request/Reply Z HHWTHEEHT O RIT 235707 5 4T, #@iEH
FLORENERATES.

o % /)—RN—BODIPYRLAZHWTEETZS
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o HiN/ — FITH L WK A 2L
o RonNmfaA 2y —TJz—ALNHAZN/ — K THEIE e

FEFEREZLLFITRT.
7% 6.21%, Mobile Subnet #t O IEMER ZITo /R THSH. SNIFHEHKN / — R, CNIL#EE
MF, MNZHE#HII—FZE2EL TWb.

7% 6.2: Mobile Subnet ¥R D BhHERE RS R

| EES
SN& CNMo#Efi | O
MN & CN B o#EE O
SN & MN [ o@EfE O

SNECNMTHETEA2E, KUMN & CNHETHIETES2E, RSN & MN Tl
BETEBILZMHRALE KXo T, ABIROERBEHZWAEZL TW5.

KIZ, EHRLAN ZRHL THRET, EHRLANOY—EATY Yh 6 ThERIC, #EiHE
HICH0EDS Z L 2#RT D, £, ping TOV T LKW telnet 7O S5 L E2EFTFL, LFD
FORBIHZMZL TVWEINEHRT 5.

e BEIL TH LY I a WM nlkE
o T IRF B

X 6.112, B LAN DS EFREFRICUEXZBEO ping 7077 00 H IR ZRT.

4 I

PING6(56=40+8+8 bytes) 3ffe:501:100¢:d220:202:2dff:fe31:d600 --> 3ffe:501:100c:d210:202:b3ff:fed1:22a8

16 bytes from 3ffe:501:100c:d210:202:b3ff:fe41:22a8, icmp_seq=0 hlim=63 time=2.713 ms

16 bytes from 3ffe:501:100c:d210:202:b3ff:fed41:22a8, icmp_seq=1 hlim=63 time=2.606 ms

16 bytes from 3ffe:501:100c:d210:202:b3ff:fed41:22a8, icmp_seq=2 hlim=63 time=2.584 ms
--- skip ---

16 bytes from 3ffe:501:100c:d210:202:b3ff:fed41:22a8, icmp_seq=28 hlim=63 time=2.595 ms

16 bytes from 3ffe:501:100c:d210:202:b3ff:fed41:22a8, icmp_seq=29 hlim=63 time=2.687 ms

16 bytes from 3ffe:501:100c:d210:202:b3ff:fe41:22a8, icmp_seq=30 hlim=63 time=237.454 ms

16 bytes from 3ffe:501:100c:d210:202:b3ff:fe41:22a8, icmp_seq=31 hlim=63 time=521.162 ms

16 bytes from 3ffe:501:100c:d210:202:b3ff:fed41:22a8, icmp_seq=32 hlim=63 time=542.329 ms
--- skip ---

16 bytes from 3ffe:501:100c:d210:202:b3ff:fed41:22a8, icmp_seq=96 hlim=63 time=517.004 ms

16 bytes from 3ffe:501:100c:d210:202:b3ff:fed41:22a8, icmp_seq=97 hlim=63 time=537.108 ms

16 bytes from 3ffe:501:100c:d210:202:b3ff:fed41:22a8, icmp_seq=98 hlim=63 time=537.017 ms

16 bytes from 3ffe:501:100c:d210:202:b3ff:fed41:22a8, icmp_seq=99 hlim=63 time=518.982 ms
--- skip ---

6.1: ping H J7 6

%6312, 12 —Tx—AUBABEMOBEREZIT > ZHRZRT.

SN & CN %@ fE 12, DoPapy 5 Mg LAN, MR LAN 25 AirH”, AirH”™ /25 DoPa iz A >~
H—Tx— Az, A7 —Tx—AZ2YUYBFATd Ry a AWM EINDE I L2HRET
/. MN & CN g, DoPan b #Ef LAN, M LAN 25 AirH”, AirH” /n 5 DoPa iz
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£ 6.3: 1 2% — 7 x— AU A IR R

| DoPa /5 4 LAN | #E# LAN 7 5 AirH” | AirH” 75 DoPa |
SN & CN A%@fgH ©) O O
MN & CN AV fE O O O

A2 —Tx—REYFEZI. A —Tx—AZ2YPBIATdbey I a kI ns L2
BTER. XoT, BIBROERFHZMZL TS,

6.2 TFE/FEM

IR DML, WG ZEBT 220121, HEA Y -7 —ADRECRER, KUMEM
HEICA 2 — T2 —AZYUBAZ I LEBENTHS. LML, 125 —TJxz—RAZ2UHEA2
BUIBENRUNDEEFFNFELET S N TREING. ZORMZHK 6.11TxRY.

Binding O MK + Sk — % &@EMTR O RTT (6.1)

COKRHZREBEORETHMETSILET, 12— Tz —AUBARMOEZALZRAT . X
2, EBICA DI -T2 —RAZYRZABEIC, WHEEDOXDITELT 22 ET 5.
LT DX D aRBIREE 2 B4 Ui Z2 17 - 7.

6.2.1 RERIRIF

B 6.21%, ERNFMOERREZRL TW5S.

M@ PDC #5478 RE, 802.11b (34 LAN(IEEES02.11b) 2% L T\ 5. Mobile Node I
Hig)—% %X L TWT, Pentiumlll 500MHz, AEY 192M, #H#IL—4% > X 5 A (NetBSD
1.5.22R) EWS5METHS. CNIZBEREHTFZ2EL TV T, FastEthernet ZRIHLTA 25 —% v
MHERINTWS. Pentiumlll 500MHz, X EY 256M, B —4 2 X5 A (FreeBSD 4.2-
RELEASE) & WS T 5. internal node [ZHN ) — FZ2XKL TWT, FastEthernet ZFIH L
THHI —FITEREINTWS. PentiumlIl 500MHz, XEY 192M, FreeBSD 4.4-RELEASE
EVWSHRTHS.

%6412, EEMNHHOEREREZELOEZHDERT.

# 6.4: 7 & B A O S BR BR B

| | 0S E e
Hi§)l—% | NetBSD1.5.2 + Hi)l—% T X5 A R LAN, DoPa
HEMHTF FreeBSD4.2 + B —% > A7 L FastEthernet

HN—F FreeBSD4.4 FastEthernet
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Mobi | e Node

i nt ernal i nt ernal
node node

6.2: A B WY REAM O F2 B BR B

6.2.2 EERIER

B —% & CN B D3 Round Trinp Time(RTT) % ping 70/ S L2 AWTHEL 2. Hl
ERFENE, #EarEES, R LAN o082z T, 3600 B (1K) TH 5. HEIL—» 0%
WEIEZAAHLTWSIEAE, FHRTTIX550.35ms, Ny bO R 0% TH-7=. HEIL—F
NI LAN Z2FH L TWa35EE1E, FHRTTIZ 2.51ms, X7y bOZXR 0% TH - 7=.

KiZ, N —R& CNB O RTT % ping 705 5 A& HWTHEL 7Z. HIERFEIX 1200 #1#
(2000) THB. HM631F, W/ —RFECNEORTTOZ{LZRL TW5. xillldkEE (s), v
id RTT(ms) 2R L TW5., BV —4 TlE, HHLAN L#EGFEFERTA Y —T7 2 — AU
AZITHO>TW5.

/D RTT 13 2.82ms, F# RTT 13 188.82ms, K RTT I3 1914.32ms, V¥R 7 259.123ms T
bHolz.

A2 —T7x—REUFZ DI, Ny bOoXR@RELARM-Z. BEEL TR, RITTOEWN
KETHELAEZZENEZSNS. @%, Bindingl3d7 7Ur—arry—FIZHEML TEREIN
5. ZQk®, 7TV —2a T —YORBE/RDEDITIALITBRRAETSD. LT LA,
AT AT 5 TIE Binding 225328, 77U r—2ar5F—¥DikE &7, Binding
HARZREETHIIDOICESELE. ZOZEBNTY FOARRELRMPDEHEEROVEDEEX
5N5. TNSORRNG, 127 —TJx—AUBFZIEBIFEACHAGS EEZ 5.

RIZ, WHROMRICETHHEZT> 2. wHZHET 5 BIC— BRI H SN TW S netperf
T LERNTA Y =Tz —ABEAROHEOEEZME L. HELZDIZ, IPv6D
TCPANY—I2FTTH5. R641E, 12Tz AYBFEAROFHOLELLEZEREL TW5.
x PR (F), v #lid A7 (kbp/s) ThH 5. ME LAN S EERFERS, HEAED S B LAN,
AR LAN DS HERERE I Y -T2 —AZ2YFATVEHRTERL TS,
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6.3: N — R &AER/ — R @ RTT

WA LAN 2 L TWBHAE, BET 4,500Kbps O#IEAH - 72 35 BAHE THHBIE
UIBEZAERIC, BXZE 1IKbps oIS N2, BY, T0RMETER LAN ICUEEZ2 5. TCP
BOAYERD - A X2HRAITHERL TW <720, #HiEEICYE X 2 i ok (4,500Kbps) i
FR 57, 3,000Kbps i THRNTW D TNINS.
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FTE Ew

71 LD

AT, BBHEA DY —%y NCEGT 5D O ABHEREY X7 A EHEL .

HEHI, EEOAEROEKOEIE VY — T AR bOBMETH S, D& S 3Bk
EXBTHEFNELT, KESHFTRO 2OBB k. TRTOIGHANEEA > 5 —7 = —
2 EBIHBBIRARBEZHADEF VR, 55— KOMBEA 2y —7 2 —2 LBHEH
PRGBS 2 T 5 EFNTH 5. APIETIR, BREOEFNERIAL, /— REAKOR
%) — FIHEzHhaaEs CING EFNERELE.

BT TIE, KX R OBBIBBIEE RIET 2 Mobile IPV6 ® ) — KA KO BB B % £
G4 5 Mobile Subnet, % —7x—ZYIHX 2EBT 5 [/F Switch BEEINTWS. Zh
5 OBMMATIE, HEBHES Y —%y MOEHTHRICEZ 5T R TOMBEMRTE 0.
FIT, CHOOKBERANICRAS L AFAOEBNTETH > k.

B —% 2 A5 L3, CING EF)IVIZH D E, Mobile IPv6 % Mobile Subnet #¢#, 1 >4 —
T AMMERANICRASD S AFLELTRISNE. AETE, HBIL—FP A5 L%
Y& =%y N ITS Ok ERE S LTHEELE,

RV —F S AF AR, J— REAKCBI BBBEBYE, /— REAKCBI 15—
T AUBAEERLE. AVAFARMNSIEICED, BHOIPCAY v 7 EHD ) — K
DY BB, EREGE, SROMR, N — RO HBREOMES kS h.

ABRICED, 1> —%y bEHBEOBEERASHETE .

7.2 HROERE

MLNWIATLEZRET DRI, TOIATLORBENELELBREFHTHS. HEHEEF, B
FEHAT TRAHFEEL, 2000FICIF I0EREZRBETILEEDNTND. AATLEZERIE,
HEHEORRLZIEESEL20ICE, BABKOHHHEL ZTOMEEHNTZHEEIINNLLEN
bH5.

GROMELEL T, AVATLZEBAOHBHETHESREZLAEO 2V —2a P 2T0,
AATLAORBMEZREET 5. R AKBBEOHHHEZETIELILEFAURETHL. &
PATLZREBUZABEZOCEa—F ETRENICEES®ES LT, YATFLDOREHEZ
HRT 5.

Xz, EBROBBHEZNNWEAERZBREZMEL, BRREZRMTS. EAEBREZMUETSHI LT,
AKIATLOMERPFEEZERT D, KATLNERICERL T-ROLGDVHATS20
i, YATLOMEVDRABCURDLETH S, HiEEBROMREI AT LDY —A—RE2R
RATHIET, EhREZINS.
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A X DIERICH =0, HEEHE XL B ERBRAREN QAT ER MIFMEL, WITH
Hoe AT TORSERE MEE SR LRSS A BEE MA R L, FERER hA L, [
SR RE N N AT E O

MZTHBEEEHNSEZHEEL ALYV — a2 Ea—F Y1 T2 AW RETHIK, BE
FBARFLBE - AT THART O 2/ MSEE FEE AR, SFC BFSERTJE T gt 7t B
PEGAFEN IR, A% BIE AR R F B R A6 WAL AT FE R U B FURIE T 4R, B
KFBR « AT« TR M LR BB B AR, BOR - A5« TOFZERHR I L3R 31
RIRITEHHLET.

AMEZHED TWS ETHXER TS > 2BEERBRLZBOR « AT« Y WFZERHE LR ek AW
R, BOR - AT« PHFRRHE LR SR, BABORAE MEEIR, RIEHHA 12
IR, M ONCEEREF AR B - A - A - PN - BEFEFAE SING FRES V-, FEE
MoEE NACMMAET N — T OERITEH#HOSERLET.
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