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ABSTRACT

Fast handover protocol provides seamless handover in mobile IPv6 networks by reducing handover latency.
This paper proposes FMIP-M mechanism to apply this advantage of fast handover protocol to multicast service.
The FMIP-M is a fast handover mechanism that supports a reliable multicast service in mobile IPv6 networks.
When hosts move other networks, they may have some data missing and out-of-synch problems of multicast
data. The proposed mechanism provides reliable multicast transmission by compensating data losses from the
previous AR. Also it provides an additional function that is able to change multicasting service types
dynamically in accordance with network status related with multicasting. So that it is able to make multicast
paths very close to the optimum and more efficient multicast service is possible. The performance of the

proposed mechanism is evaluated by a time analysis and simulations in various conditions.
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Al Aol dls) 71egith Al 48l Aljtshe
HAUZ theh BlE sfAls BolFm, A 57FolA
= oy gAx9 A7E HoFEth v}
o] A8

s BA
Ao g A 6FNAE B =& Ae

T

% A

NN
=

.

A=l

2017

2.1 Mobile IPvEOilA{e] tE SHERH] X[

IukEQl MIPv6e oA A=W FoA
o]54 ZFA|(movement detection), =2 <€t
2~ % (new care of address configuration), |
X AR 5Z(binding update)52] IS AXH
A2 F& Ako] EAgTE oleigt & XA AlzE
2 AAZE HlolE Holut 7IEl Al wize 3
7oA H&317)7F ot ofdl whet olg A4A
AR £017] 3l weE A=W wWAYUZHFMIP)
o] IETFAIA At=Aek 52 A48 nF 2
o W2 A=A e L3(Layer 3) s=2u]d)
gk AA AIRES F0]7] 8t L2(Layer 2) W=
W7t S5 e L3 d=oHE AR ¢,
L2 Eg]A(triggen)'oll 93] dZFo= L3 W=Q
HZE A2t} ol 32E+= U2 AR 3 12
EYAE Al FH9, o]E3staA} s A2
M2 Z-El(nAR: New Access Router)ol o3k
AHE A7] ¢43] RtSolPr(Router Solicitation for
Proxy) HWAIAE €A HA2~ Z--E|(pAR: Previous
Access Router)o|Al W31, pAR-S o]of] T3t S
© 2 nAR9 AHE7} &7 PrRtAdv (Proxy Router
Advertisement) HIA|A]S o]F ZTEA Hulth
o] TXE& pARCl AZ2" Aol MEZE
B} F4A(NCoA: New Care of Address)E 4d3}aL
F-BU(Fast Binding Update) FIA]A]E pAROIAl X
o] g2 YEYIZ o5 AYS ¢
F-BU WAAE 22 pARS NCoA9] FaA &<l
7} nAR Alololl FaF EJd(bi-directional tunnel)
S AA3s}7] ¢J8ke] HI(Handover Initiation) W|A]A|
£ nAREZE HWlt} o] 3 $HOZ nARS
HACK (Handover Acknowledge) MA]X]E pARCIA|
A% @k o] HAAE ¥ pARS HACK HA|
Ao A Z=E Bl o]F T2E o3 ¥

pi
L

=

T

(o]

839

www.dbpia.co.kr



o
Y
offt
>
ﬂ
10_{'
r-1n

A] *05-9 Vol.30 No.9A

MN PAR NAR
L2 trigger RtSolPr
(re) I PrRtAdv
FBU
HI o
HACK
F-Back F-Back > PAR(HAY
______________ I~
L2 i N | __Packet forward _ > =
isconnec Mobile Host Mobile Host

T2 3 97K HEheE
L2 Connect

Send packets (including FNA) » 221 A7l
< RA (with NAACK option) o] Ho]—]ﬁ% (:L%l 3)31]. paXCn FA(Foreign Agent)
< deliver packets 7]?1_ uéﬂ;ﬂj\g Ho].aélog),q, o]% i)\Eﬂ— 9,]1'?_
a2 1. WE Peon Zees HIEHER olF Al 2 olw vEHICN 2% T
23 Aeisnz, B4 wbgel weste] A3
Lzmsz\/evrlinkinformation . z F?)] 73;% x.“_é_?‘_:l— T )/\]’;]_. Eé‘l— 6‘]— OTIO]Z—]EOT'
IP connection and
(RlSslllPlzféRKl)Adv‘ packe(;ep(ion latency (t=te) Binding Update received }\-1 %—%% Ué]E]?H_}_\E Eﬂo]]ﬂ ZE‘%L% :": ]tﬂ- 7],_‘5_:
, - By mobility agent/CN — = -
by o) Spshthe 3HE AT Aok et ofE
’ [ Time s2ES o] WE A EF Aol Bot
Lin‘k\swilching [ e X]—T-,— DEJIE]?H*—‘-—)\E E{'ﬂ XH?_A;)]OH U:]—»E—— X]?io] itt]a
oo st ool e s o] Aglo] me WEPIAE dlolE o] o]
: Forwarding From PAR to NAR Sends Binding Update _
(F-BUIF-Back) WISk 4= k= whdo] dth

T2l 2 wE A= o] A7 HiXE
222 ISt BE{d HEPGIAE

A=Wyt ek AJAE A vy oldl o o] WP (19 4)9} & HA(Home Agent) 7|
3t Z#E F-BACK(Fast Binding Acknowledge- ul WEF2E Mo EM, o]F FAEV} 9R )
ment) H|AJA|e] Ho} o]y TAESL nARCA HW E9T2 o= A Wxo] W 719 A3} glo] HA
o gl olF FTAES o JEFA(PCoA: 2HE § A2E HYYS =i HEFAE G
Previous Care of Address)® 2+ E& HF&ES OJE]Z Z=alale wholth o] WBHE 12 W<
nARE EFGS] AR, oNFAE %7 FUR olFo] WE We2E E
(T8 2= WE A=omddre ARE HiAEE 2l Aol QTFE R 7] o] o]E FAES
HoAFth ol THeA UnkER] MIPve] 75l 9x9lo] WO AL SEl3ity 1L} o] HPHE
T i +t47F AN T ARE Eed vk £} =A1R] 7ke] HEFAE AZ7} HAS 7
me P emelME SR $4 AA AR P gelmz Azl HHo| okl fvt gow, ge W
A2 AR ARl 27 WEl ¢, +¢,7F ARkl A EF|2E OF] &3lWAM & HAEZE °% &
H|2 F0 AIZte] Hok AT w2 A= Qo)A
= AHlE FE ARE ERF pAROIA nARE FHF
Zdo] AhE7] wjZo] o] AF Ftel =323
HAEE &HHRE Geth
2.2 Mobile IPvEOAS| HEFTHAE K|
A4 IETFeAE= MHOlAl BEFHEE An|=E
287 Qe F A wEE Akl gt
AR= YA7FYRS: Remote Subscription) HHO] .
A, F HAE ek 8E HEIZ|E(BT: Bi-di- Mobile Host Mobile Host
rectional Tunneled multicasting) W]tk O 4. ¥ Hel=E
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59 Aved,

231 ARA S7138 2A|(Out-of-Synch Problem)

Z[EHoz wE A=oHdie A= Bt
AR e AR et sy o] ds
SH Fof| AEx T FAle AT & Uk
A HAE olF T2E7F AZE UENAR oF
st Aste =] ARE HEFIEE A
H|2s Wo] Bl S ul, pARE A W o
o|E9} nARE B3 e Bl AJHE2 HE(se-
quence number) EYX|E A4 4 3, F HA=
=0 AFF AH|Z ¥PHO| nARIA RISHA]
kol BTkl pARCIAM ASHA  HloE|o}
nARAA WS HolEe] AlEA WTo EYUAE
3 A F= Qlth E =Rl AQkSh= FMIP-
M HIAYUZAME= o] EAIHS B3] Y8 pAR
% STOP HAIAE HHOEHN o]F TAEX A
H2 F718F FAZE DG dHolE FES B v
< F I e ddE B "AE o)&sto] olF
HELZ 3FA Ho A=A e HeEPIZE
dolg 2o ool F Y=s wk

232 HEPFHAE AH|A 94A  X|Qd(Multicast Ser—

vice Disruption Latency)

MIPv6 ¥H7Fox9] wE W= HE pAREZHH
nARZ9] &3 fle dole] EQert 2xo] gt
HA Jewmz oy FTAEV} A= HESIE
o]%3 F PEFIAE AuH|zo] Adsh=s EA7}
GolAl et &, PAISoIA e L3 =29} 12
=0 Fo| nARS HEPIEE AMHIEE Al
7] 93] BTHRC W HAZS fU=E H
9y mt ReWWe] PEPIZE Efl Azo] Wa
St ol Al Qe AAE FHLw A9
el Aplze] B EE pARZIES oA ol
B ool et BAzo] wART, weiy
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B =A== MIPv6 L3 #E =91 7|7t Fof
FEHO T HEPFIRE MH|A~ AFS o] 3
T e A2 dAYUSE Atk

2.3.3 H|z|x5} =l ZZ(Non-optimal Path)

8] MIPve $Hg0] 7]E9] e =
A& Agste] HEPIAE AMHIAE A =W A
HZ S Aol Adugle]l 43 WARS =
BT) o2 HENAE Holg 23S A% A H=
2 HHZsY A AEE2 JAA gue EAE
& AYA "ok o]2 J3f EZed HeolH HF
A =g TAsHA =M o3 EAES A= I
2 AE A EAlol AZetA "ok webs 2
FollM= o2t EAdS Beslr] S8l olF
2E7F A2e UEYAR ofsd W Ha F
(hop count)E B HHHQ] ARIE HE H=E
A% WHmew path decision)S 3|4 HT A
2 olF SXEAA a&FR] HEANEE AHIAE

ATY 5 Y= Be.

B o i

. Mo= FMIP-M H7{UE

3.1 HMetEl FMIP-M HiZ{-IE

(2 5)& AFE FMIP-M #HAUZ 4] HA|
A AY FHE BHoFa gtk 3 olF TXEV}
pARY| #ZAYo] Ut} nARE olFdlH & o
e 22 #FS AXA "k AbE FMIP-M
HAUZHE 7220 mME =S s}
7] W] L2 EAd o] =7t AF =T
o Al FRE oF TXAEV} T pARe ¥7Z
B g B A2~ ¥EQIEGA nARY| 9ZE e
T4 QA ZRAEZ o5 Folgke S &
=

A €k

i)

MN PAR NAR HA M Source
L2 trigger RtSolPr M-info=1

(pre) PrREAY Multicast Data
F-BU MG-Check
F-group 1d) (Group id, M-status)

-Ack
fe—MGCAk ___|
(M-info, SEQARTIrst)

F-Back

Woinfoso M-info=3 Join
Tunnelin
L2 Disconnect [SEQpARIast+1] Join-Ack

Multicast Tree Data

STOP[SEQmSfirst-1

| M-info=2 BU(=TR)
_T1nfo-2 BUCTR) |

L2 Connect
FNA

Multicast Data

Binding Ack
STOP[SEQhAfirst-1] A—— ]
Tunneling

2! 5. AkE FMIP-M WAYUZE Az}
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ol TXEE T2 AR W3 L2 EfAS F
A15lal pAROIAl RtSolPr WAIXE Hujo] 3ig
nARS| # HRE QHshH, pARS olo] ©igh
$H "IAIAIQ]l PrRtAdvell ST ARCl tid HRE
o] HUFA dok o] HARS e
S2EE UE YEYIR ol5d s AAs)
Aol AR HEPFIAE AHI2E WL Qe 1F
9] HE(M-group id)E B2 FBU HWAIAE pARY
A Btk FBU HAIAE 4418 pARS nARY
Afole] &hdEF Bl AT ANEE AHl: AHE
W A4S A8 (2™ 6)T 2 MG-Check Al
A& nAROA Hylth o] wAAe] Sle HRE u}
FOE nARS MHOA ol Waos HEHAE
MEI=E & ZRI7FE ZAskaL, pAROAl (2™ 7)
I 2& MGC-Ack HIXNAE St 24 AEes
deE pARS o] HAIAE 418 FBack H
AAZ o} T2ES nARANA HEd). o]uj e
PARS MGC-Ack®] M-info Z=9] ol uwe}
nARZ FEPIZE Hlo| xS Fhgich w=gh
nARE Ailo] ZAAe HEPNZES AZ HA AL
ol wt g A EPIEE A2 PSS Al
Zgitt. FBack WAIA] 4241 & ol SE& pAR
o] AZAE #3l nARE ©]E3TE MHE nARS]
HESIZ ©o]53 & FNA(Fast Neighbor Adverti-
sement Message) WIAIA|E nARCNA HUjo] z}xle]
o]%S ¢k nARL olF FTAEVF Al YE
A So] ¢S dx ol AR AL Wb

:
ge 27 A2 WeiE Auag

o
2
)

fi

Ji

3.2 HMOHEl FMIP-MOIM ARSEl= HIAIX] &4

MIPv6 7oA HEIFN2E AMu|2o] HE 715
gk e A=oW HAYZS s AltE FMIP-M
olMe 71EY wE W= WA AREEOX= HI
9} HACK dA|Ajol] Ag] =5 F7]st elo] F
7FA] MG-Check, MGC-AckHAIAE Aoldla 9
o A HAE (3¥ 63 22 HI AR MG-
Checkoll T3 F=g F718E 34 2ot F
HAlE (28 7 & HACK HWAIAY MGC-
Ackoll B3t BB Frlet 34 F2lolh

01234567890123456789012345678901

Type ‘ Length Option-Code ‘ M-status

Reserved HC

Multicast Address

T2l 6. MG-Check ®|AA]

842

Copyright (C) 2005 NuriMedia Co., Ltd.

* Type - TBD.
* Length, Option-Code, Reserved - %",
*M-status 4] pAR©] 3l ZFol HEHZE
AMIZE S Qe WAL e
0 : YEPIZE Eg]o] 2213 AH|I=E 3l

o)o.
DA

1 tHAZRH HEgS Fal AHEE i ols-
*HC - &4 Fel7l=E Mu|lx Ao 3t &
% 45 YEPAtH(total hop count).
* Multicast Address - EHIY TXEV} AJH|2
S 259 ID.

01234567890123456789012345678901

Type ‘ Length Option-Code M-info

Reserved #SEQnARfirst

Options..

32! 7. MGC-Ack HAIA]

* Type - TBD.
* Length, Option-Code, Reserved - 3% M,
*M-info @7 pAR©] &3 15l thgh FE7H
ZE AMBlE {579 olF TXEAA AT
AH|Z A1S UERATE nAROl 93] A7,
0 : No Multicast Service, pAR<S %3} Tunnel
extended WO 2 HEF|AE AH|~,
1 : No Multicast Service, #SEQnARfirst =
A
2 : No Mutlicast Services, Bi-directional Tunnel-
ing
3 :No Mutlicast Services, Remote Subscrip-
tion
« #SEQnARfirst - a|F 1Fo] 3t nARS] H|
Hol AdE A WA A AP HIE(M-
info=1%1 2% FEz 71, UHAE 25 o.

3.3 L3 SH=2H{OM nARO| 2lst HEGHIAE
MHIA K| g 2N gt
B =R At FMIP-M #HAUZAME F
Ao A AZE A7) Yl MG-Check ¥A|
Aol = pART AMuHIZ HR2e] F F 4HC) A
= sty 2} gl g 4712 EE(M- info)
A AR 27 WS A3t nAROIAL]
HEPIZE A2 Ag2 o2 2 (1ol 7|4t gtk

3o

o &

o

Dy = &Y nh*(l)'pn{PHC, NHC,;, NHC} i
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&]7]4 PHC(Previous Hop Count)= pARZHE]
nARZ tunnel extended WH-E AEsle] HEFN2
E ZE2E 3T A9 HA B2 F FE UE
Wl NHC(New Hop Count)= F 7}A| £/7F
tl, ©] ¥ NHCpr= nARX HAZHRE AFA
FEF BHEdS A%t HEPIEE AMH|IAE REE
o] HAA FE F F°]™, NHCrsT nAROIA 2]
A HEPI2E Eglo x213)] HEPIEE AM-
source) ZHE] AH|AE S wjo] WA HE F &
£ UERdtE nARS o] A7EA] g4 F F 5
Hlwate] MHOA 7S e Agle] HEPFIZE A
HI2E AT & e WHE AddsiAl 9ok PHC,
NHCgr, NHCrs= 212 T3 2o AlxtEc

rr

o

nyeh+}[I’Lp+Eln (BT)

PHC = 2)

H, +H, (RS)
NHCBT = Hsh + th (3)
NHC. =H,, @

AN Hy, By, By Hy, 1,5 BENZE 220}
HAAMol9] HiE & 45 pARY} nAR ARo|e] H
& 4% HAS} pAR Ale]e] Bt § 45 nARZ HA
Atele] Bt & <, nARI HEPFIRE & Alo]9]
Bt & FE5 vepdth

331 MHZt siiE HEPHAE OES=FH C[o|H
£ et UX| 22 nARZE O|SE

Nz YEYIN MH7} HEFIEE 2F9

A WA T2EQl Agoltk F, nARS Y HE]

NEE 2RO 2HE HolEHE skl A ot

olF TAEE NES YEYARE o|Fshd Lo

® o e e Mulicast Tree
M Source
@ Tunnel

tunnel

PAR
extended

DMN
@

FNAE nAROA W, nARE ©]F T2EV} #}
2o MESIRE 0] 222 4A =¥ 4 (1)
A2 AR o ofs) delEojzl AR wet F
@ AE2 MHIAE A "ok E =RdAE ol
St A, o e Al 7EA] 38 oigk 24 v
HE AFSHE
A HAl= (2Y 8-a)9 Z©] tunnel extended
Ml (M-info=0)Q1 Z-¢-eltk o] %A= nARZ}
HA, M-source2}e] 72j7} Ho] pARE FE 34
d HaS 8 Auas ve Ao g Azd
ZAgoltt. o] A9 dEae thed Zth nARS
pPAREFE] HkS MG-Checko] E3Ho] e HC
ARE B3l pARF 3F 2Fol| ARIEE o
agent(HA H+= M-Source)7}A|2] Z=Ze] digt
FE2 & 5 QA Futh o)E wiges 4 (1)
2t HY A”E ARSI "tk 1 A7 pAR
E] tunnel extended o] o]F TAEIA
Hd 22 AH2E ATS & JeS 2FIh
nARS MHEXE FNA HAIXE Hka o]F 2
E7} Ale] UEYIZE Eo¢eS < 234"
tunnel extended WHol wlg} pARY AAHH bt
HES 53 X9dS e HeP|~E dHoHE
ols ZTZ2EA HujA "} o] uj HEFNAE °
o]l MH7} pARZE FE RYWA 7] mpx}
Az Mool vy s 37l [SEQpARlast+ 1]
FE W3 Aok
T HAE (28 8-b)9} Zo] NHCerE27} A8
H (M-info=2)%] 7d%-oltk o] ZA$olE= HAZHFE
EHES Fdl HEPIAE dHoElE = Zo] Hd
AGY 7Afoltk o]Z2 Yl nARS MHEHRH
FNA WAIXE ¥2 & HAZ HYEy QH(TR:
Tunnel Request)2] Wes g BU(Binding Update)

[e

fr

2 ofw 3o
B ot
N

1

F

)

M Source

4

o SNy
° s Multicast

HA —@® 4 tree

tunnel Q

s Join
% Request
A Y

AR

-

DMN

J2! 8. (a) M-info=021 7%, (b) M-info=221 7%, (c) M-info=3¢1 7%~
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HAAE Bt (M-info=2)Q] A% (¥ 5)°lA
E 4 9J%o] pARE HE] nAREY A AL
A=W Ho| o]Folx ARk nARERE] HAR
o] BU WAIAE MH7} nARZE ©|E3+ Fd] o]F
o]zt o] MH7} pARd Ad #E A9 ARd
uRIgo] HAC 93] o]FofA = Z& WAs}
djAeltt. HAE BU HAXE WL o]o] tigh &
2o 2 FBUWAIRE nARZ Rzl A" U7l
2E HYE$ 5 FEHZE dolHE AFgith
o] u], nARS HAZRE =33l dlolele] AlAx
HEE AFsta wef AE2 5718t AV A
S A= pARZ STOP[SEQhAfirst-1] #A|A]
5 2 AEs B8 EAE 2ASE B glo]
Bl [SEQpARlast+1, ~STOP]E Wk} o]ET1Ed|
A AEd FozH £4E HolHE HAITE o
714 [SEQpARlast+1, ~STOP]= SEQpARlast+1%
E] STOP WAIR|] 23l WHE71A] Holee] Al
HEE ougch
pAel = (2 8-0)9F o] NHCrs 827}
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