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ABSTRACT

In mobile Internet environment, providing multicast requires much more complex mechanism comparing with
the unicast Mobile IP routing protocol. This is because multicast datagrams are sent to a group address that do
not belong to a specific network. The IETF Mobile IP suggested two approaches for mobile multicasting, namely
remote subscription and bi-directional tunneling. In remote subscription, a mobile node may join a group via a
local multicast router on the visited subnet. Therefore remote subscription may cause much datagram loss while
reconstructing the delivery tree. In bi-directional tunneling, a mobile node may join a group via a bi-directional
tunnel to its home agent. Bi-directional tunneling may suffer from inefficient routing.

In this paper, we proposed a new mobile multicasting protocol, Mobile IP Multicast using Local
Broadcast(MIMLB) which can receive multicast datagrams as fast as possible and optimize routing path for
multicast delivery. The MIMLB protocol uses bi-directional tunneling to receive multicast datagrams. And the
MIMLB protocol can resolve datagram duplicated problem and optimize routing path by using local broadcast.

Simulation results show that MIMLB reduces delivery path length and optimizes multicast routing path when a

mobile node moves into a foreign network.
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I*(Registration Request Message is received from a MN) {
Take the information from the MN(Group ID, VHA);
IF(Group ID is already registered in Multicast Information Table) {
Add the MN to the Group ID Member. List;
Notify new VHA to the MN;
} ELSE IF(Tunneled Group ID is already registered in Multicast
Information Table) {
Send Forwarding Request Message to the MN's VHA and HA;
MNT.E)‘(’{I"I‘L from the current path is larger than TTL from the
s
Add the MN to the Tunneled Group ID Member List;
Notify new VHA to the MN;
I%Eré% F{orwardmg Stop Message to MN's VHA(or HA);

Add the MN to the Tunneled Group ID Member_List;

Notify new VHA to all Member List except the MIN;
Update VHA of MALB with new VHA;

Send Forwarding Stop Message to old VHA;

}
} ELSE {

Make new Tunneled Group entry;

Add the MN to Member List;

Set up VHA of MALB with VHA of the MN;

Send Forwarding Request Message to new VHA and HA;

Broadcast Join Message to all neighbor agent;

IF(TTL from the HA is larger than TTL from the VHA) {
Notify new VHA to the MN;
Update VHA of MALB with MN's HA;
Send Forwarding Stop Message to MN's VHA;

} ELSE {

) Send Forwarding Stop Message to MN’s HA;

IF(Join Ack. is received from neighbor agent) {
Build Multicast Tree to the neighbor agent;
Make new Group entry;
Update VHA of MALB with the its own IP address;
Notify new VHA to the MN;
- Send Forwarding Stop Message to old VHA;
) Delete Tunneled Group entry;

}
}
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IF(Group entry exists in Multicast Information Table) {
Transmit the Multicast datagram to all nodes of Member List;
Transmit the Multicast datagram to all FA in the FA List through
tunnels;
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IF(a MN leaves from a MALB) :
NH]\D;:lete MN form Member List in all group entries joined by the

IF(Group member doesn't exist in group entry anymore} {
IF(VHA equals to itself) {
Send Prune message;
} ELSE {
) Send Forwarding Stop Message to VHA;

) Delete group entry from Multicast Information Table;

}
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dE] o o] 1F Wl ¢ictkd Prune W)
ARE Agsi] Heplas EZE AANCE
Forwarding Request WX|Al& $A18F Aoz 2
E Jd=8]9) FA Liste] Zr)skck

IF(Forwarding Stop message is received) {
Delete the agent from FA List i in group entry;
TF(Group member doesn’t exists in group entry anymore)
Send Prune message;

IF(Forwarding Request message is received)
Add the agent to FA List in the group entry;

J7| 9. vl MALBERE Ao WARE $A1E A$
MALB %=}

V. 85 &3



=1/ B BETHAAES o]43) ojF P deiaE Z2ES

MIMLBS| A5 &4S 3 AlEdeld vEH
FHi= 23 103} o] 100742 A& olE ABMle
2 FAEgen, Hepplaes Bt £ E(RP)
7Rk} 25 Erl F£F2E 7]HEeE §F Protocol
Independent Multicast Sparse Mode(PIM-SM) =&
EFR AR sl dEEias aFs
A7h o $31A1E 19 vEH =, RPe 308 |
2 ALdsiA FxE

E9=9] MALBolZ, 15 ¥HS

stz gk 7Hgsisdck

o)F =y} o VEQAR o]Fd w HelY
£E felelad@ls FAIs] H3le] AEA SR
ARe] F ZHolE a7 1o Byrk I3 1]
A TF A o] bl wiet AR et e
e 2 Byled, 42 Holjt & 55 Ui,
ol5d uwie} SwiEle AE AoV} #HEE HH
MNeE A% 227} g2 21L& dehdoh

a6 Yehd wie} 2lo], Akg MIMLBS]
EAE A% 727} MMA, RBMoM, MoM it}

0 \\
8
5 4 ——MIMLB
Bl s —o— MMA
L] —&— RBMoM
EUNEP ——MoM

0 -
110 20 30 40 S0 60 70 80 S0 99
-

aE 11, FAA 1, RP 309 o 2F i o} wE o)
xeo] B AR Aol

Fr

T AL & 5 Ak o)Fel Wt e A
Ao} e, P B SPEE o4
MIMLB, MMA, MoM X2 EZdxE Hels)
E dlo]e|l28lE VHA(EE MF, == HAE §
L3laje Adshe BHdy AR o7t Zel=
7% uehixd, RBMoMoeld % =r}
MHA 4] ghe= ol A oj4sh= d4x) 55
7149 AgellE ATAdsleiol & =) HRe
Z7} HolAle AL vehdck o), EdHe X3
PeE doleae Salshss] FokEE )dl
o] Weflae ErE pAsle] HeiE dlolH
aEE SAlsked] rlElE Ade 4 gl
w3, MIMLB, MMA, RBMoMeli: o]Egt
o3 WEfam Aol e 2% AsPl gle A
FE 2% 7l A glo] 9R vlEY=HN
Qe 2E dlolHaals Al AEaAE 2
71 e, 2% Anlavl S AL 2F
AWt gls 9% HEYaR o)5d FEo] wo}
Are ag W o) Fobl e 42 FiEe
A7 Aol7b EBEE A& & F stk =i
MoMell4] A2 o7} 7hagr 72 DMSPe| 3]
o5 sl viEsl=m el 2 2F AL Y
Pe B PUST e AF 7P 2A glol
HeEFIAE dolEaels $AF 5 gl7] Eelrt
23 BREiang wqd &3E Lokl ¢
s "WelAne 2f wdleje] Ziglel 2 ol ulet
ol xuyl o WENmR o)%F A AR FTHE
728 B Aolg I3 12¢) Byvk 27 BRT
Mees o83 AS BT 3B5%A= A= Holrt
A AHE A9
a3 13 HeAAE 2F i el w2} ol
= rerl o8 EYIE olF A 2 wHElsiA
E IF W) ole WEYIE oj%% FE H4

Y A g

::"4

fr

215



32485 =5 "01-12 Vol.26 No.12C

—— LB &
—>—1BO|HE

= 2ol

6~ ® @ s o e N ®
!

10 20 30 40 50 €80 70 80 9 99
EEETES

a2l 12, 44 1, RP 309 o 25 Wy o wlE
Local Broadcast(LB) Al8«] WE o]F 1x=¢j
B AE Aol uli

< B8 Hepl2E defelaEls A #2E, 2
93 24 BRoAEE F 2 "HeplaE
25 9wt ol VIEEE WA FEE By
o} 2gelld ®malujel o] oF Ww JIxF )
Z7VakpE 2k Help|lAE aF durl gls
EY=AE o)Ed FEL Holm BYES F9
HelFjAE golgamle 448 FEL FolE9e
o 27 HRuiAEE Bl e HE|iE o
E A7l ol vEYaE TEE g5 FHyg
25% 2 vEpiek olE So] 2% W 9v) 304
o e "HeEplAE 2F W6t Qe vEYaE
ol5% FEL 63%0|w B HIosiEE Ei)
ZE "eg|l~E 2F 9wrt ole vEN=E ¢
AL B 24%, L HePlAe aF 97t 9
= VENZE AR Eeild eldye B o

AR dloleloals A e 13%e]rh

100% [

90%
80%

——d2 w7} el U=
70% X et EERIE)

go% —a—eld g s dlols
50% EESET ]
40%

-¥—~LBR 2 I He{st
SIE YEHTS wHR
=8

30% ——
20%
16% .

1 10 20 30 40 50 60 70 80 90 99
EELEE

a7 13. 2% 9Pege] M2 R e o)F A B
A BEusjae E3}

A od aF W ) 304 W 24% A
27 HIEoHAEE B8 22 dEpiE
Wizt gl vEd=E WAl g BdY
< 2 4 9lslen, ol MALBeA HeAX

216

i b

=2
]

E

dlojel o] BALS Foli wAE vehdrl

V.ZE

B A HEpaBed ol Fde AU
23} 7)22] Mobile IP¢} HEP|AE TR EZS
oz A4 o DAY ¢ sl BAEE s
2 HEPiRE 2] ARE AT 4 gle W
ez MIMLBE A|gkelgict MIMLB X2
& P G TPE PR @ ol el
~E ZTEEZesd, "eaE aF Pudd ofF
wErt o ESRR ofF A HEIAE =g
AL A% st Wellas A2s Fxs)
lo] olFe] HsAl WiAlshe WA g
HE o] Al Algl fjshc

MIMLBeXE o5 werh o 5]t o vlEs]
29| o) mEsf L Wt e Atole o
vlEzols Helpjoe dolel s AlsiAR,
& PPl g Aol HA Ee VHARRE
EdRE ol8shed), WEjaE wes AR 3
AH3HE Sjste] 24 nRuslaE S o4
o 27 HREoAAES B3 B HES/AES
ARSI b WRe 35% AR EEASAE AR
AolE & 5 olslow, olF xEep 2& aF
AR7E ol ol vES=E 27 HRssjaEs
B8 AT HEe] Ao 25%A4% Hed Rk
EdEEs 24 & 9l%low] MALBA] HElAAE
Holezgle] A Ed 4 Uik =3
MIMLBZ 2 &Z2 7|3 Mobile IP Z2®Z¥|
EiAE ZREZS o)gsle Wi B A4S
Z%g A wiel] A4 sl B4 4
A A4 5 9% Al

%1

&

Mo

[11 C. Perkins, “IP Mobility Support”, RFC-2002,
October 1996.

[21 S. Deering, “Host Extensions for P Mulii-
casting”, RFC-1112, August 1989.

[3] Kevin C. Almeroth, “The Evolution of
Multicast: From the MBone to Interdomain
Multicast to Internet2 Deployment”, IEEE
Network, pp.10-20, January/February 2000.

[4] C. Perkins, “IP Mobility Support for IPv4,

revised”, INTERNET DRAFT  draft-ietf-



=/ 2 BECHAES o] 43} o] IP UEJIAE 2R T

mobileip-rfc2002-bis-07.txt, August 2001.

[51 V. Chikarmane, et al., “Multicast Support for
mobile hosts using Mobile IP: Design issues
and proposed architecture”, Mobile Networks
and Application, pp.365-379, 1998.

[6] Chunhung Richard Lin, and Kai-Min Wang,
“Mobile Multicast Support in IP Networks”,
IEEE INFOCOM 2000, pp.1664-1672, 2000.

[71 Hee-Sook Shin, and Young-Joo Suh, “Multicast
Routing Protocol in Mobile Networks”,
ICC2000, pp. 1416-1420. June 2000.

[81 D. Waitzman, C. Partridge, and S. Deering.
“Distance Vector Multicast Routing Protocol,”
RFC-1075, 1988.

[91 D. BEstrin, et al, “Protocol Independent
Multicast-Sparse Mode (PIM-SM): Protocol
Specification”, RFC-2362, June 1998.

[10] MH. MacDougall, Simulating Computer
Systems Techniques and Tools, The MIT Press,
1987.

A 2 F(Yongjoo Tcha) 239
R 198003 24 : 7ok AA)
e &4
Y 19923 29 : ZFAvstkn AAp
8t Al
1997 3L ~&A)] « 7FdE =
AAlgstat il
1992+ 39 ~aA) : FFEA]
AT QR el
<FF4] Fol> Mobile HEJF)A~E, 2FA) Qe

7l 3} Z(Hwa-Jong Kim) FA1E
1982+ 24 : {2 shar A}
T3t 24
| 1984'd 2 : KAIST &rv] 2
AAVgE=} AAL
¢ 1988 89 : KAIST 7] &
‘ AAFEE} wat
M 199211 ~19931 UC Berkeley
HREAT

199513 ~1999+3 : 731t AA}ARR A
199913 ~2000'd : Univ. of Washingion B34
20000~ : ZFA e sk A HEAl A

A Aok A7) AR LB TR mg
<A Hop vEYm o, B4 dE=

217



