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Broadband internet) A|Z2~8]¥} 772 MBWA (Mobile Broadband Wireless Access) 7]<oll ot 3Ailo] A} &=
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IP 7]uke] WE YEYIE FAE Zlo|m ALL-IPES] W X3} 38d| ulgly FIXoZE= IPve (IP
version six) 7]Hke] ]k ‘—ﬂ.:rii =49 Aolct 019]— 7o FA o]% 3 dA+= WiBro Al~E] & A
Zolu viA AT Ale] AlFelAe] o] 54 A vl ¥ wtopzt UEH I AlFelAe] o5 AU ZREF
Z|%le] FQslr}. wlelr] E =iollM+= IPve 7]HE] WiBro AlzdlellA] whde] 4Byl (Subnet) 7t ;M= ow
oS FATI7] 91 24 A=ow Mloks Aokt mYAlg-S B4 Alekst wFhE (Mechanism)©]
AR 7 =] A HAE S gle el £ EAleh d=ow Ad A A 55 A 5 Slvks
& Balrk
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ABSTRACT

With the recent growth in demand for high-data rate multimedia services in the wireless environments, the
Mobile Broadband Wireless Access (MBWA) technologies, such as WiBro (Wireless Broadband internet)
system, are gradually coming into the spotlight. Unlike the conventional mobile communication networks based
on cellular system, the WiBro system basically consists of IP based backbone networks that will be ultimately
deployed by IPv6 (IP version six) based backbone networks according to the All-IP trend for the network
evolution. In such wireless mobile environments, it is needed to support the mobility management protocol on
network layer as well as physical layer and Medium Access Control (MAC) layer in WiBro system.

Accordingly, in this paper, we propose a fast handover scheme for improving the handover performance in
IPv6 based WiBro system and show that the proposed scheme achieves loss-free and low handover latency

during inter-subnet movement of the mobile stations through the simulation.
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BEA 7)< 3 (TTA)S &= AR EAl A4
(ETRDE F=°o2 AA=YE WiBrox= 7122
IEEE®] 802.16e9} 1 ks o] sl= 7]|42H,
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/de] ® Aefelw, WiBro 43 =A 4 S
[EEE802.16e'" 33 71e] UA37A] o]Feizl
goltl. WiBro #32 frAlwe] zZhe 7|8e] A
£ S5310] 60Km/he] o5& Adshk=
2o2 s Auleeld #F] glo] s
el AR|aE A 5 =S AAE ol
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WiBro Al2glef|x] 314:0] o]F Fof] a4 <l
R L] =i e A I 12 R b et = I e
o s WAsle A= ool gk xd& ¢Igk W
TS opel ME of2 Bl 7ke] o o]
ol wE 3AF Ao AU wyh]Ee] B8]
t}. x3ZF WiBrot W% (Backbone) HW|E$=S] =
REEZS IPv6 7HEe R & ofdolmg o3 A
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IP AlZ2] o]5A #dS ¢ Ed A =2
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%, WiBroZ} 2HAId QlEjYl Z2EZ 24 IPves
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A A 9 A (session)2] HlolE] Az Sl o
g Az Ao FHE ZzeZem) A7 9
grlo]e] FAE WA 50 oS A3}
7ol ojg] 7R wAe] gk dlEAel A
Aoz ge=on 7+ HAsh= 21 A|d (Delay) Al
74} olof| whE wdlolE] f4e] 1Ale|th IETF2
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Nt Al&star dlole] A fle A=ewrt
7Fe3leE 3AIFeA AE] $leiA % =
2#] (Fast handover for MIPv6, FMIPv6) Z2&
= 752 AP 1P AZ2] W4 FMIPv6
£ MACAZES] P=ow Ez|7 (trigger) HEE
71ste 24 22 w9l (Domain) o o]=3}
7] Aell 3AZ A=WE 7 T8 HHE AA
g 5 Al Ho] MIPveellA] HHAEl= 71 =
A= dlolg] A FAE siFEgcl 2=y oz
g 2A1% AH o] 8-S 5 3AF A= e
FMIPv6 w7l]Ze] MACS] Ez]A AHxe| =A
o)A =M 2A1F A=ow WS A
gk o] o]FofAeprt rlssirhes AS ovlgith

B =Rl ol2d & aEsle] Ipve 7|k
9] WiBro A|Z~Elo|4] o]% thito] t}E AjHy %
HoF o]Fd wf WA & ol AM=ew Ao
A7k} Hole fAle 43t & 4 ole HvE
< ARkt Al”kshs w7EES 7152 FMIPVG
2 J1E Aoz zysla, IP A= WiBrod
MAC Al=zte] UA3 AAS 53 fl=ows A
ot} B =] AR o3 2k 2AelAE
ETRICA] A|9FsF WiBro #ellx]e] 4Byl 71 =
e w7Ee] EAREE FMIPve A-8-5 S18F 1
2 ARRMES Al oleldl wEAlRHES 7Iake
2 3F M= A Atk 2 A=ow] wik
of wiste] Adwstar 47tellx= AR w7 Sl
gk s P oAFE AlEHed AIE F3l A
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I. WiBro =2t HZILEL FMIPv6

2.1 WiBroolM AMEUl 2t HERH HZ7ILE
o EFHE

a5 1o e AF 7o) WiBro Al o]
= whigl PSS (Portable Subscriber Station)e} 7|
A=+l RAS (Radio Access Station), 2|3l oz
7] RASE % % Ao{sl= ACR (Access
Control Router), AJH]2 Q1% 2 A8} o153} 3
#13F AAA (Authentication, Authoriza tion and
Accounting) AJH{¢} IP 7|HFe] -4z} W2 W ES]
a2 A o)e} 1o vEL T FAE 7]
HES 2 3l WiBrot 7|24 22 A4 60km A=
2 olFsl = PSSell 2] dlolE] A4S 7
Seg Afsh] A BRI =2 74
reBo] EAIE MAC AlEe] el =Y
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Al SlE Yl gellA] IPve 71Hke] 3 dl=on) Eq1S 3wl

27 ARHES HAEka glck!! o7l v o w
PSS7} &4 A& Fl RAS9Re| F4l
A2 RASE o5 & 75l Zogh
tt 22y a23elx wi= ule} 7o) X< 60km o)
Aol &x2 olFdle wh AIEA Al
ACR A& Hlold 7FsAe] 9lown oleft ¢
& %13 ACR 7t Al=2w] 7|9l wghlge] Has)
t}. wl2}A ETRICIAE WiBro XEsol 75k
ACR 7t d=ewE 918k & Al (Signal
ing) wlZhE wAAE Ak oRe- A
2.1.13F 2.12¢014 ACR 7F dl=9om A A2
A2lg Adrslar ETRIGIAM AlQkeE vlzp]Ee] 4]
s AAgh

2.1.1 ACR Z} sHE2H gz

% 2+= ETRICIA Algkgr ACR 7+ dl=29n o
ThZEelM e wlAA] wEk s vehfep M
=ollA Alokel Pve 71HEe] & = 0w Bl
7[R a7 29| A= o wyhEs ke R
slolck wheba] B Hol|x= w4 ETRICA A9k
ACR 7} dl=ow w7hgel] izt das A=
. ACR7} 718 d=9on Axk= o33} 3.

PSS7} 71422 &Al serving-RAS (s-RAS)Z
€] MOB-NBR-ADV (Neighbor Advertisement)™|
AAE E3 913 RASES] ARE falshda A

2
7152]  (Threshold) ©]&l2 wWoix|wl A HA
(Scanning) 25 F3 Ak A=E RAS S
zZH =l A AAS FEiA o e AS 33
7 =" PSS+ MOB_MSHO-REQ (Mobile Station
Handover-Request) A A& 534 =& 8

;s
PSS ! s-ACR i i[-ACR -RAS]|
MOB_NBR-ADV ~ [~ | M and | -
S
FEL
MOB_MSHO-REQ HOreq PHOreq HOInd |
MOB_BSHO-RSP HOrsp PHOrsp HOenf
EEEEREE=] = PClind
& TH2 HIHE AR PClenf
MOB_HO-IND AClind PDTind AClind
FETER P AClenf PDTenf AClenf
New stream & gy
PSSO MHIA ey EOSE = &
profile 31 X| &= »
RNG-REQ
RNG-RSP
& SBC-REQ
SBC-RSP
REG-REQ
CREGreq
CREGrsp
i REG-RSP
h Network re-entry 218 22 |
- — i L L

Mobile IP Registration via HA, CNs

12| 2. ETRICIA Agkg ACR 7+ f=9on w7zl

Agozxn Pge=onr} AxkE) o] vAA S

3t sRASE °]Z& HOreq WAAE F3l serv
ing-ACR (s-ACR)°l|lA| A3he, o] wAAE 44l
3l s-ACR2 PSS7} 243 RASYE #R4le] Ao Y
2] RASSIA] obdA|E ghdsle] mkek At vl
ACR #|99] RASS! ol W vESIE 5
3l target-ACR (t-ACR) =ri|gle] sl=on 2% v
AAE AHAFgch f=en A i At
s-ACRS E3| s-RASe| E23PH s-RASE t-RAS
(target-RAS) AHRE *x335le] MOB_BSHO- RSP
(Base Station Handover-Response) AR S E3)
PSSell Awhsla, s-RASE 313k F7le] AEs =
Asla #w FHH & vAE HZ (Un delivered
packet)oll gk W3 (Buffering)S A=k} o]
Alololl s-ACR¥} t-ACR-S gl=oH A szl £
95 g Bld A4S $18iA4 PClind/enf (Packet
access router Context Information indication/confir
mation) WAJA|E w2}

MOB_BSHO-RSPE 413t ¥ PSS+= MOB_HO
-IND (Handover-Indication) ®|X]A]S s-RAS®I|7|
AFsle] Azon ARS oy Ak = (Up
link) 7 A4S Sl PSS MOB_HO-IND
WA A E 4418} s-RASE t-RASS} 711A)F Al A

Bowdh g ovpdE gl ASS 913 B AAE

2J#ll4] ACIlind (Access Point Context Inforamtion
indication), ACIenf (ACI confirmation) W AJA]S
uls- Eaf wRkgch ACIindoll gk AClenf W
A7} s-ACRel| PDTenfS 53 A==4 s-ACR
< t+-ACR¥} AMHlol] A eldARE F3 7
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tunneling) 3P s-RASel|A] B3] = 7]
g 32 s-ACREHE] AClenf #AIAE 4138}
T t-RASE E]"]o] o]FoiA|n o] mE AFIE
t-RASI4] PSS7} A<+t wf7h#] wiss] ct

vz 2o 2 MOB_HO-IND wAA]E #$3F PSS
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-Request/Response), SBC-REQ/RSP (Subscriber sta
tion Basic Capability-Request/Response), REG-REQ/
RSP(Registration-Request/Response)2] #|A]A] nZk
& 34 olFoixick W AxIg) BAp) dsEH
t-RAS= W¥E & A71& PSSellA] AgshA
ok ARl 2 5 A skmel Al At
AZ3- RAS 5, t-RASE 53l o]FoixW PSS+
MIP 5= A5 HA (Home Agent), IPv6<] 7-$-
CN (Correspondent Node) 53 33| = o]
o} e Az gEEE A= oME 9’ BE

o] Shuick

2.1.2 7I& ACR 7t #HE2H ozt Ee 2XIF

st A Delx] At nje} 2] ETRICIA Aot
3 ACR 7} = on] wzhZelres fl=en] =
of A = ole deld S WAlE] SlEiA
g diFlel theh WH S s-RASeIA] AAE
oh M gep a8 3o el ¥ o] sRAS
o} t-RASZH] EHE-S 53 viASE szl 294 F
o s-ACRel| =2t A28 AES +tACRS 5
& viE eldadEe] Aa RASOIA= o]
g (stream)o] AolAl = HH 4 FAA
(Out-of sequence problem)S ©}7]ge}. wlefx
Z9o] A Ale] HlZREe] t-RASO EAI5HA]
thH PSS AR ErQlellA] A7E F4Ql s

FA1E 7PsAle] ok ol e ARE

[e]
=
ol 22 el HAZle sk A2 vEN=
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_A_;HU
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PSS9 o]F A EdiT F=
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AF(Network resource) ©]-8 SHoA|x Bv]EE%]
o]tk

ZI2]3 ETRI®] ACR 7t = oW= 7|EHoz
WiBro %5oll4 #2JdF Psse} RAS 7+ Al1dd
WA S MRS Eg thE ACR £Wele] RASY
A Adslr] 3 w7E 2 eARE Ao’ A
S2ZH P AlFddMe] ko] o] FA Al T
gk - 3 EolglA] ¥t o] e wH] 7]
£o] MIP ZREEFS AM3She 7R st
QT ge ) FEHom Eow Aes I
AAA Ee] WiBro Al~Elo] #|8sH= 60Km/h
22 1 o] £ o]Fdhs PSSl Wigh i
2] Hejnltje] Au|z AlFe] 7Fsdl] 8= P
AT 1 d=en wypge] AEEelof
gt} w3k #2] 237] WiBro A¥]2~7} IPv47 vk
S 2 AHEvs Al siztsie] AlRKES] wfste
IPveel] wigh aed7} E3h=|ofolx] ARt #HFH o
25 ALL-IPE2] w 213}e] wl2lr] IPv67} WiBro
of E9]= Zlo]lmE IPve 7|HFe] 1 fl=ow o

Thizo] 482 wefsfolt ik

2.2 WiBro AlAHo| FMIPv6 H&E ¢t
2] Afg

IETFS] FMIPv6 Z2EFS] HAH 7]|&E9]
MIPv6ollA HHshHs 71 dl=ow 2ol Azt o
olf] fAS FHAskelr] $lgtelth MIPvee] o]=h
FAEE WAs] Sl8iM FMIPve 2A1% 02N
El9] L2 (layer 2) E2|A AWE 73k A=
wojgle ] o5 A L2 E2iA AuE F A}
Aol A=enlE AL o o] s g
wojelell i3k 1P Zelgs HRE 53] nCoA
(new Care-of Address)E s} 7l FA HIA]
= Sl w=E B A s e sy
o] o]Fel wE d=om 2 A7k} dlolE]
s #ast 3 5 oAl "ok

Tt AA FA sellMe] qlejHal ol s
el FAlFt oA Fgk A 3 wstel] s
FMIPv62| Al1de] Aaks A es v X
= AFEF & FMIPveS] As| AFEd (failure case)
S L Aol AUk ik o)F die] =
28] Aol FMIPv6ol4] 23k RtSolPr/ PrRtAdv
(Router Solicitation for Proxy /Proxy Router Adve
rtisement), FBU/FBack (Fast Binding Update/Fast
Binding acknowledgement) HWAJZ] RS- o
olFetA] Fgh Al o s el =Hd
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MIPv6ol| A} Pz [A| 2 oleke] dlole] firilo]
A o glor Ao x|l Ak TV 5
ol Aele AlFE 4 rk® AA 34 2l
8-S 21k AN Hoks o o]=]gk FMIPv62
TAPES JMAs] fleiMe L2 ER]A AHre o
o)EdE Folv wkke aEslolsie o]l
T4 FAkelAe] o]F whEIl AR (Access
Router)ZFe] & =9on|E 28k Alda] wA|x]
5 FHastsjoltt 7hssl
w3k FMIPv62] =302 WiBro%} 7+ A|~El9]
MAC A% d=ow Aadey] wzpEate] 24
g 235 I on aesolgicl. AdA X
= AZ= 7 dzen vy E 23S FMIPv6S)
Fgeonw AP oF} WiBro e on A1de
Hhslo] o Afx] Fgt =ew Ao
o} dlele] Al EAlE WAAF]7] wiEe|c) u}
2hA] 19 4ellx] Ha= A Zre] WiBrodllAl A4
A&l predictive EE2] FMIPv6S $J8F Al 1d80]
=7 $si4]= RtSolPr/PrRtAdv, FBU/FBack
WA A 2Eke] MOB_MSHO-REQ$} MOB_BS
HO-RSP w8to] o]Foix|&= A7t (X) WlellA] o] F
ojzjoit g}l 1 o]z ¥l 4] vield A}
Zro]l A7k XH-E] X+a AbolelA] aid A=oWE
g WA E AET $ RAS st H¥=
(Downlink) A% Fxto 2 2la] RtSolPri} FBUO
gt $5 wAAE A & ¢ §A =9 X+ao
A7F o]F ol = o] A serving-RAS2}e] 17o] 3]
Hug wAR] ZZAA7F E7FsEA] 7] wiel o).
J2} FMIPv6ellA 9] L3 wdal=on Fn] Ax|
(Layer 3 preparation)”} WiBrool42] l=9n @
A WAA] wE W & 2™ 460419 xEhe AR
Qholl stEsIvhe s BASP= JETh weA
WiBrool|#12] al=ew] @43} 35 WA srto]
L

o]Folx)t= A1Zk Well ] L3 m&A=en Fn] A

af o
N

MOB_MSHO-REQ

s

MOB_BSHO-RSP  \joB HO-IDN ®%
A Al -

=]

} e
- Drs_anticipation
I X ¢ a
L ¢-—————————— - {ime
0 X X %I-a
5 CECE! s4zg3
i & EG a5 3d

Handover preparation Phase

T2 4. WiBroollx] 1% = 9mE 913k L3 preparation
Zoafo] 7R A2

27F Ao R duEEE 7] $ldlti= WiBro
Alde] el A 2|edS Tk WiekE 3
okl A= mErhl sxmE oldr e
WiBrocll4e] MACZ} & AlFolxe] wizze]-
A= en] o] ofd qlee] Aadg gl wh
Al L2 A= 8 efE frisle] 3] d=
e A Azke Z7WITIA = dlelE fAS
7EeAA 4 Sde ARl slel e migkE
Helo g =y glx] ¢kl gejmm 12 A=
ow $3) HgpEel] WS 78] @3 MOB_
MSHO-REQ$} MOB_BSHO-RSP 3+ 7 A}o]
o FMIPv6E <13t L3 sl=ow 0] Axz} A}
Ao gty = F e WA SEAE Ve
FMIPv6 |7 Zol4]2] L3 anticipation 343}
FBU 3} =, L3 preparation Aol L 30|
Erloslch, B Holld dF3 FMIPv6 Hl7hZe]
TAL 718 BT FACA AR A ks o}
2 AZE vyhEe] HeAS ofuishke Alo] o}
W 7]& FMIPv6 7P Ee] o Alde] wlAfA]
£ WiBro Alz1de AR S o]&sle] ®Wr} Fx}
Al 14 PEonrl o] RO EF dhs Higle]
=)

PSSHO-REQ | HOreq PHOreq HOind__|
< l’rRtAI dv HI =—p
|@=——————=FBU_RPT- @=—=Hack
_ PSSHO-RSP | _ HOrsp _  PHOrsp HOcnf

[EEEEY FUEEEN
HO-IND AClind»iPDTind AClind
FEEEREE 2 By S
ACIenf PDTenf _ AClIcenf
[EEELES
profile 51X RNG-REQ
RNG-RSP
: SBC-REQ
SBC-RSP
REG-REQ
i CREGreq
; REG-RSP CRECED
Network re-entry 313 212 |
A1/ 2 TN IHZ! & S)

Mobile IP Registration via HA, CNs

2 5. WiBrooll49] IPv6 7|8k 1% dl=od wlypE
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ol velick WiBrooll 4] ACR 7F = ew] b4
Al AlRKRE w7 Fe] AR vkt Ak

3.1.1 L2 sH=Qu{o| Azt

F71Ho 2 BRI ~E (Broadcasting) ¥l s-R
ASe] MOB_NBV-ADV wA|#] 5418 E3] QA
RAS®]| tigk 7 Q1A A9 4 (Neighbor Cell
ID), 5713} AWE psse #rER zZher)h dA)
AB|2E A Fsls sRASZEHES] 441 213 A7)
7F A 71EH] olskE wHolAA =Hw ) 84
WX S Esj4 gl RAS A1EE ~7)(Scan)3cl.
A AN Ba o U Ae] RASE 2| FH
PSS+ MOB_MSHO-REQ "AA] & s-RASe]| #%
Foan J=owE AL PSSEFE] A=
H 84 wAX]E 4218 s-RAS+= HOreq wAA]|

3.1.2 ACR 7} =28 2|2 23t L3 1% 3=
2t Preparation

s-ACR-& PSS7} £33 RAS7} A28 ACR &
w|gle] RASY 79 HOreq (Handover request) ™l
A|RJel] E3FE PSS2] MAC AHH<2} t-RAS7} &3
t-ACRQ] IP Zz|H~ AHRBE E3] A CoAS A
AJ3le] PrRtAdv ®lA|X]2] CoA Option L E (field)
of s PSSellAl AFghcl 19} Aol s-ACR
2 JA= AAEE PSSell TR CoAl] FE A=
(Duplicate Address Detection, DAD)2} F=9H
% A EdES 91 B EHd AAS SlsEiA
HI (Handover Initiate) ™|A|A]S t-ACRel|A] H45t
t}. oju] HI wA]A]¢] nCoA Optionoll:= s-ACRe]
AAE AR CoAE Atk HI HAAE &3
233 nCoA”} t-ACRONA 83 F42 Iy
W t-ACRS 3% F4Z PSSl w3l nCoAR &
93l . AFE Hack (Handover acknowledge)
HAAS E3 s-ACRel| B 3o wx ed A4
o] ¢lm=lr) t-ACREHE] Hack HHARS A%
s-ACRS A2 AA3ZF nCoA7} A7 gl
A frE3r 49 i CoAE PSS9 nCoAR 4
sl Edl edaS flg ARE Agsiy] 9l
1 F4E ulld (Binding) ¥tk 12l: 1 A
£ FBU_RPT WAIX|E 53l PSSl A3} ¢7]
o4l FBU_RPT HIA|A]:= 7]& FMIPv6 FZFol|4]<]

1106

FBack (Fast Binding acknowledgment) wA]%]2}
Sdg Y (Format)¥ 92 sl= w|A|x]o]A]qt
PSS9 FA4l ®=E E3F FBU ®lAA] AE glo]
AgElre PEE 98 £ oA FBU_RPT
2 #71%kk

ole} 7k o] == F2k PSSO ;=L
W 8| o3t 8% wAIA| (PHOrsp)”} s-ACRell
=313 o] WAA S HOrsp HIAAIS E3)] s-RAS
of Aslar aleF HAF AL FAEH & w7
o digk Wz AAgch g, HOrsp HIAA|
= 4413k s-RASE MOB_BSHO-RSP HAA| S &
e ow e gt AE pSSellAl A3t
t}. s-RASEHFE] MOB_BSHO-RSP HAAZ 4=
A&+ PSS MOB_HO-IND HAJA]S s-RASe]| A
oz 7|E Basel 978S Fush Hrl o]
4 s-RAST ACIind "IAIX|E 534 PSSl tigt
712 A4 ARE -RASO| ALsHA =w o]
3k A= -RASY] ACIenf HIAAS  E3)
s-RASe] ¥ wE}

s-ACRelA] H#g3sl3 gl AAE = PSS
pCoA (previous CoA)Z AEE IZ1Eol gt A
2 mrgleRe Hddo] ARkE]E= A s-RAS
23E] s-ACR7} AClind "WAAE 5418 AAo]

|

(LD

sRAS®| PIAE A7l WS AR de=
Al s-ACRe| 313 |zl oigt MuleS

© 2 RAS 7} AClind/enf ®A%] w3Hs 31 W
o] ed dA e wigt Fle] H& ¢lo] PSSel
Al =ellE wg-S E)l & <7 s-ACRellA]
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