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ABSTRACT

Vehicular communication networking is one of the most important building blocks of Intelligent Transportation System (ITS). The
vehicular communication network is a wireless communication system enabling vehicles to communicate with each other as well as with
roadside base stations. Mobility management of vehicles which move at high speeds and occasionally make a long joumey is an
interesting research area of vehicular communication networks. Recently, The Proxy Mobile IPv6 (PMIPv6) protocol is proposed for
network-based mobility management to reduce the overhead of mobile nodes. PMIPv6 shifts the burden of the mobility management from
mobile nodes to network agents to decrease the overhead and latency for the mobility management. In this paper, we derive the scenario
of deploying PMIPv6 in vehicular communication networks and propose a new LMA handover mechanism for realizing the scenario. By
carrying out the ns-2 based simulations, we verify the operability of the proposed mechanism.
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A% FA(auto-configuration) 719, A5 B-T-(auto-healing)
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IETF WG(Working Group)[1]& 7|¥te.2 7]&e] 5
o] & IP 7] o]FA B JHEL A F AR WF
o] B & rk ZTAE 7k w3 7 7]k 4, Mobile
IPv6(MIPvE)[2]9} & Z2E 79t vhae grdte] A2$
o olFdd T ¥& #I ol o] E(FAForeign
Agent) 23 E MZE FA(CoACare-of-Address) & #%
wo}l o]& Ao F ool A E(HAHome Agent)ol 7l &
t}, HAE o|% wo] HAZHEH @9 we FA(HoA:
Home Address)$t FAZSEH @3wE CoA Atole wiad
ARE $AFozN Tue] A& dely $4ale] 7Fsdt
EE HFEh 22U o)y F Wl dido] fj2¢ YeE o
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v}2l gl (address binding) A& 87F3EE 0|2 AT AH
Azte] BAstY o] 717 F< oy AF Au|a7t T

= BA7 St £8 gdo] AH o)A #A A2
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A ekHel 2 A Be Eog A$A €l AE&
Zo A2 #A87] Y5 Fast handover for Mobile
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=ou7l guEy] o|Hdl, ddo] AFA °lFT A
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2 S dAdse] e MAG(Mobile Access Gateway)
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o] Fsld olFAH VY RE FEL Al FyI)
PMIPv6 Eu9] Wol X ©to] o) Fo] Aagle] a4 2
& F2(HNP)E AHSSIESE §o24 o] PMIPVE =H
9 gk E F4 F UEHZ Ao e AN FAZEA
QhET

(79 2)& o]%F @Z(MN:Mobile Node)ol A& Al PMIPv6
T2 Y2 Soi%e 49 FF HAE RoEr. MNo|
2ol AFA FEEA =9, MAGS MNY ID(MN-ID)E
AAA Query ®AA]9] ol AAA(Authentication, Authorization,
and Accounting) ¢1%5 A8 HEFo24 MN AF A
S AXA g MAGE AAA A9 23 AAA Reply "
NXE FAeZHN MNS HNP, LMA F&, F4& 43
A4 & MN9 Z2adg 554 do o2, MAG
© MNY 917 HH F5& 98l9 PBU(Proxy Binding
Update) WA A& LMACIAl A4&ch PBUS 418 LMA
£ AAA Query/Reply "IA1A] i3 F3le] PBU wA|A &
A% MAG 93 #3E& A AF FHo] 4¥He=
$#55H, LMAE A9 BCE(Binding Cache Entry) ¢hel
3l MNol oigk 7t glex] #eldich MN X7} gle
d MNeo| tig M2¢ HNPE @931 #d BCE ARE
AAZ, =3 LMAY MAGe Al PBA(Proxy Binding
Acknowledgement) WAIAE AF T2 LMASH MAGZH
of gk Bld MdAo] gkmfitt PBAE A3 MAGS
MNell Al Router Advertisement WAAE A$gozs MN
oAl M2o] g HNP ARE ALt} o]F CNegh
BH MNoZ A$HE dHolgE LMAS MAGE A MN
A AesHu, Wiz MNezRE dolH:e MAGH%
LMAE AA CNelAl dgdc a2y MNo| &4 MAG
(p-MAGprevious MAG)el4 A2 MAGn-MAGnew
MAGLZE °o]F A MAGZ F=oH= QI Ad B4
Hole &4 WA Avlxe] FEE o] F Ut

22 Fast Handover for Proxy Mobile IPv6 (PFMIPVE)

PFMIPv6[7] Z2ZEZE& PMIPv6 Tl ol MNe]
MAGZ MAG Alol& olFE o MAGZ %% =2
A2 g 95t Aoty TEEZo|t) PFMIPv6 ZREZL
F b FF RER FAsck o3 53 2E(predictive
mode)$} HH&-% F2E E(reactive mode). ©] FollA o
H 57 EE= MNo| AAZ p-MAGOA n-MAGL.E ¢]
F3t7] Aol F MAG Atelell H'3E& A ol & T3t
dole] EHYE FHFOZHN HlojEH £HE HAdsE
wrajelh

(2% 3)& PFMIPv6 T2EZ9 ¥z Has Holth
MNe|] PaAZFe F=eHE A FA Aol A
H&sln 9 p-AN(previous-AN:Access Network)el 7]
A9l IDst A2 E7AFH AP(Access Point)e] ID ARE
©o}l Repart WIAA] & A$dch ANS dhte] 2H9-Eoll o
Axe] e YaAF 71715, dF £, APY BS(Base
Station), 522 FAH ¥& Jebdch Report WAIAE F
A p-ANS MAGZH f=ow Haks A2A]7]7] 96k
p-MAGel A HO_Initiate "IAA& d&#ch p-MAGE
n-MAG#e] 448 B3 435 93t n-MAGOlA HI
qAAE HEgch old HI WA= MNY ID, 334
ID(MN-LL(Link Layer)-ID), HNP, 2|32 #a] MNeoj Al
ME A% AFstn Y LMA F48 ¥§3th p-MAGo]
n-MAGS. 25§ HI| tig &% wlAlA], &, HAck #AA,
& FAge 2N MAGZH HE dAo] gkrgr) o] Al
Me CNez2iyg MNe2 A4HE dolH(DL data:
Download data)?} p-MAGOIA n-MAGRo2 EYEHo
n-MAGe| A gty MNe| n-MAGYl HZ£38A =9,
n-MAGE Zle] Hu &g dio]e]& MNoAl Adsict. wig)
2, MNo2%E CNeZ H45E dole(UL data: Upload
data)= °}4 n-MAG$ LMA Alole] Ejdoe] #AHzR ¢
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371 @&l n-MAGelA p-MAG3 LMAE 714A CNel
A dedth n-MAGS LMASHY] 433 Y 34& 9
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g " THo] ¢EHY, volg HELS p-MAGE AAA
%3 vl2 LMA% n-MAGS §3to o] Fojzith
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£ =FdAMe AFEAYANA PMIPv6 Z2EES A&
7] % s Adge F 7R E 1¢Ed . AAE,
ABEATL AAE srte] 2 PMIPv6 Evigloz AAs s
ddo|tt, PMIPv6 =ul¢l o 7 Addz 2(F,
MN)9] o548 #3l7] $18 LMAEe] E&A484 €t
Fe olFHA7E W7 diel shte] LMA(p-LMA:previous—
LMA)A te AY LMAM-LMAnew-LMA)Z °]53t=
A7 GA" S 9t} ojuf Ak tiE AHul: EEAE
gaME F A o]dt= LMA Abolol A3k T2nde
Agelr] A 71¥o] 279, EAZ, AFFALE
o]Ae] PMIPv6 =Hlleg FAsts Hhyolth 3ol A)
2% PMIPv6 Zd|¢le] AQ1E wivich A 2-& HNPo| 43
2 52 At a7HY old Y F Sl AQATE
43 & § & 7IYe] dasd =¥ AF FHA
HNPSt A2 HNP Atole] ul9lgd AHE /X387 A%
F714Q HAYFo] Ao=ooF et

F A Ayl es Aol A2 Tl e o}
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2d8 =9t XAAE SR § o 2§ =

At AFE %t PMIPvE =¥l AHelA FAshe
F7H4 wgdg WAUFTE o4 #e9 BI=E =Y
F At w2 = dAE shte] PMIPVE EHUE
AAste] A7 o] #Fse R HA AU 2
A& gk 3] PMIPVE =il WdlA AAEE oF
e A Mul2 AAE fAA7] e LMAZ
d=ovl 7ol Lasirh AFL YA oF duH=
297 E2E WA o]FIERE 1 olF WL dFdE
Aol Hoh §olgtq] PEWz AR o5& IHRY
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& AMul= LMAM-LMA)E A9 ZAA7L AAZ, p-LMA
¢ n-LMA Atele] 2 Zz2adg o9/ 128 A%t
AT @ FAHRLE, dE €], A%, MAG, LMA,
9 dlojE] HolES oARA Aok =7t ol wetAM
2 =EdME AFFATAN 474 o548 e AR
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(38! 4) PMIPv6 2|¢H Xj2rEale

w2le A LMAZF A=2wE 918t 2 =EolA= b-MAG
< AHFHS). b-MAGE 3t o]de] LMAd Az =<
&= MAGE AAst9, b-MAGS LMA #=o8 AH&
AASL o]F p-LMAdA ¢HOo2ZX LMA F=2HE
AzAl7) e 98e g3t (2¥ 4)o4 MAG3E LMAL
3 LMA2¢] €259 & b-MAGeI®, b-MAGE Aol
b-MAGY S 4 @ta 7pgdc £§ o] LMAY ¢
Aso] A= MAG Abole] =28 E 7]F9 MAGT d=

28] 7|4, d& E9], PFMIPvO[7], o] <3 Ezsicta 7}
Eikia=s

MAG3e] AP2 990l ol Fd= AHMN)o] AP3E 44
&= <=7k PFMIPvGE Z2EZ] ¢)3le] MAG3(b-MAG)<l Al
HO_Initiate ®|A1x]7} A4}t (238 3 #=). HO Initiate ]
NAE FAF MAG3E LMA =289 HoX4E 43
1 (29 5)°14 9 Zo] LMA_HO_Request MA1#& p-LMA
A HEgrh

AAA

[ | [owme] [owmn] [omn ]| [poigbon] [ |
triggering LMA handover
LMA_HO_Request (MN JD)
naw LMB gelection
LMA_HQ Initiate (MN 1D, MNLL 1D, MN-HNP)
LMA_HAck (MN 1D)
LMA_HO_Response{MN| ID)
Update (MN-ID, n-LMAA)
policy profile update
Update_Ack (MN 1D)
PBA (MN-HNP)
N
D Turnel ]
e mimeimem = DLl = == m
forwarding - — - — - —- -
RS - S———————) |\ A ——
L UL dalE = = L e i e e it e i e e
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32 M22 LMA Mg

b-MAGS.Z%E LMA HO Request HAIAE FAF
p-LMAE MN9| o|F e dZ35te |3 MNE A2
& 4 dE M2 LMAES Ad9dd 8 =244 F
LMAZF A9 o] LMA (RgHez o3l de
LMA)d s 948t glon Mzo] Aee digte HA
ARE FAsn glokn 7pA @ o2 LMA Ateld A
BE FAAAA Ao ey FEAt g3 FFLE A
A8 & 91y, = LMA Alelg wAA ags FIHA
Asoz AANE FE itk 99 p-LMAZF M ZF n-LMA
g dgsd (2 5oMet 2ol LMA_HO Initiate 1A A
2 A%t p-LMAS n-LMA Alo]2] ok ejd 4A &
AZgct. LMA_HO_Initiate #|A1#= MNe| ID, ¥32A%
ID, HNPE ¥ 3gich

33 LMAZH ¢ttt =201 MY mE

(29 5)0AM% o], p-LMAZHE LMA_HO_Initiate
AR E £4% n-LMA7F LMA_HAck WIAIAZ §2&2
24 p-LMAS n-LMA Alele]l Hd AdAe] gt
p-LMAE b-MAG Al LMA_HO_Response WA|A& A%
Fozx LMAZ B dAo S4RHUSE ¢t 452
2, b-MAGE n-LMA9A PBU HAXE HEFoZH
b-MAG# n-LMAZF E]d AAe AlZgc. PBU WAAE
A8 n-LIMAE MNES Zaad ARE A3 Us 4
MA A A2(policy store)o]l Update WAIAE #E3ch Update
HARE 7 MNE o|Feg kel AE|Z LMAZH
n-LMAZ ¥HEHUSS MNe Zz5dd 73‘(‘_“?}5}. o] of
MN Zz3#ge MNelAl Agez Au|=E AFE LMA
(Home Agent LMA), & p-LMA, ¢} 5‘.9} a4 Mu =&
AT 5 LMAForezgnAgentLMA Z np-LMA, ¢ F
A2 B §Xgo2M CNOZRE MNog A%HE b
olgl9] Ago] 7FseES ATk MNS Z2Hdo] 4F
oz AAHYEE el Update Ack WAAE +A&
n-LMAE b-MAGelA PBAE A$#o2H b-MAGH
n-LMA Atel2] H'd dAo] gadn

MNellA CNeze] UL diojg A4 b-MAGAlA n-LMA
2 Ad Aged, ugZ, CNJA MNez9 DL el
A4L 99 p-LMA(Home Agent LMA)Z A4, p-LMA
= n-LMA(Foreign Agent LMA)9} 475 = HES
£5o dolHE IHHPIT p-LMAZRE EHFE dlol
S $4% n-LMAE b-MAGE 53 MNeA dHelH&
Aggct. MNel 48 719 LMAE A4zt 7% Home
Agent LMAS} Foreign Agent LMA Alele] Az2]7} oA
CNe2®E9 Holg A4 FLo] Yold & glenz 73
234 3HRO:Route Optimization)el W F7FHQ 7}
7V 8k,

34 tfolg Eolg HH
2 HiAE LMA d=2wz A% ¢ 748259 H

olH Ho|E AN wWHS A3t WA, MAGY A d
o] g 715 @AM =B F otk A 7t
AZ "Ho|23 Ed e Holx HolE A 7k FE ¥
o] & (policy-based route table)}2> MNOZHEH HEEHe d
o]H & MAGZH §A83 9= LMAZS HIE FoA o
i Hde Algste] A48 ZAA/E HAZRD EHY
B #H o]~ ©o]E(tunnel interface table)e MAGe®] A3t
e LMASH] HYE Hag e (2" oAt 2ol
MNI1°| MAG3(b-MAG)E& A 7tdA LMA J=28E F
e Al LMAES W43 =W, MAG3E MNIo 2%
Ei 45 e dolEE LMAI(p-LMA)e] ohd LMA2(n-LMA)

2 %slo] Aol ). w2k (2¥ 6ol B upe
%Ol A 7k A2 gHolEe MN1IL 918 23 AHH
o] ~(destination interface)”t MAG3-LMA1 Alol9] Ed
(Tunnel0)e] obd MAG3-LMA2 Abel9] Ejd(Tunnell) 2
w7 slojof gt

LMAE CNe2RE A$He dolg A4E 9std 7
MNel digtd (29 7)3 2 BCE ARE FA&h (29
4)9)A MNle| LMAldlA LMA2Z o|F% 79, LMAlS
MN1o] g BCEE AMAElA &3 FA5HHA MN1o 29
glolE7} FAISHE A9 IMA2E Edsof gl o2 ¢
8o LMAIS (238 7ellMe o] HE IDE MAG3-
LMAL Atele] Ed(Tunneld) t4l LMA1-LMA2 Atel¢]
d(Tunrel2)2 7828} LMA2%E MNI1el oii dolg A
& MU= AFs7] 98 MAG3-LMA2 Alele] HY
AH(Tunnell) & 22 BCEZ 4 A3id,

Policy-based Route Table

MAC_Address MNL _ANY_DESTINATION_ Tunnel
Tunnel Interface Table

Tunneld Prosy-CoA-MAGE LMAL 1PvB.in-IPve

Turnell Proxy-CoA-MAGE LMA2 1Pve-in- [P
Pollcy -based Route Table

TS o i RS

MAC_Address_MN1 _ANY_DESTINATION_ Tunnell
Tunnel Interface Table

Tunnel Proxy-Coh-MAG3 [rorsy 1Pv6-in IV

Tunnell Prony-CoA-MAGE LMAZ PvG-in PV

(32 6) MAG HlolE| EolE A

updated BCE on LMAL after LMA handover
.- = };:°_ - I. « m | i T ".n !

MNL oot LMAZ HNP-MN1 Tunnel2

newly created BCE on LMAZ after LMA handover
MNAD | MNALID | Caeoiaddess | wwe | TunndiD
MNL k-4 Proxy-CoA-MAG3 HHNP-MNL Tunnell

(02 7) LMA2| BCE &4
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Original policy profile

s

Revised policy profile
MN1 LMAL LMA2

(0% 8) £3E Z=hgl HolE

B =R AokstE LMA d=od 7Y 7|1€E 44
B s MNY Z2sd FEE 43 7
&9 Z2id Tz MNg D& 3 MNE Au|zshs
LMAS F45 g3 ok a8u e Yol €A
S EAL 7INE MNeA d£45le AMH2E AT
g E Ao AMHl2E ATFH LMA(Home Agent

LMA)Y F49 @4 MNelH Mu|2E #AF F¢ LMA
(Foreign Agent LMA)¢] F47F 2% dgasic, getA (2
d 8)# Zo] AR TN Feldhs MNS ZEad F
22 #2439 (29 99 22 AdeedA MNLA
Aol Mu|AE AFsd LMAIS Home Agent LMAE A
A3, YFA Mul2E AFss LMA2: Foreign Agent
LMAZ A7dct

4. 45 "7

B =FoA Ao LMA =29 7o) A% AF5S

93t ns-2[9] A EHOIHE AHESIATE AFFAT 74

< 98 (¥ 99 Ze] 10000m x 10000m FZte] 27§
—5| LMA, b-MAG ¥£3% 5 719 MAG, z8lx 4 MAG®Z 3
MEe] APZ 7F48HSith AP Aleld] 744& 400mE 4 A
YTk £ FA%e MAC/PHY ZZEZE AFEANY
A EFog :sla = IEEE 802.11p[10, 1118 AM&
e Z §4 71719 A H9e= 250melch. 7 MN=
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