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ABSTRACT

To provide multicasting service, several multicast protocols for mobile hosts have been proposed. But they
include glitches such as a non-optimal delivery route, data loss when hosts move another network, therefore they
have some insecure problems about multicast data transmission. In this paper, we consider these problems and
propose a new reliable and efficient multicast routing protocol for Mobile IP networks. The proposed protocol
provides reliable multicast transmission by compensating data loss from the previous agent when a mobile host
moves another network. Also it provides additional function that is directly to connect a multicast tree according
to the status of agents. It provides more efficient and optimal multicast path. The performance of the proposed
protocol is proved by simulation of various conditions.
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Sequence Number
SEQmh

<4—— Sequence Number of Mobile Host

(Z17) o1 F2E7} 742 Grouplnfo Hlo]:

7} oflo]H Ex= 15(Group ID)vl} MA Address,
ol MA Address, ofle]dE7} M= dlo]e]e] A
A W3, A dlo]leE EYdsh= dlo]HE g
£Es} o} £AESS HAnEd Wlsh: Y
83} & FAIgE 294l digk AR
Binding Update W]A]Z]2  A}Rg3E}e]  Tunneling
REQUEST/STOP A2 & oflo]HEZ}e]| A& w3}
& 4 gk

If the agent joined the tree,
then MA is theAgent address

Prev MA Address

Only if the agent joined the tree
MHs that are in the agent network

(72318) oflo]HE7} 7}A]+= Grouplnfo Hjo]£-

a7 9% ollo]dE7} 7}#]3= Grouplnfo H|o]i-e]
gk eolct. o] Ho]E-& 714l ollo]HEE FAlo]e}
71A8S o, FAIS A9 uEY= e 9=
Gloleh= 2Fol Hal] Gl1§2] &4 MA:= FA2,
Gl 52| ©]" MAX= FA3, FAlo] & ojo]#
EFA2)AIA k2 dleleje] AR W3 13,
FAlo] A3l gl o|A ollo]HE(FA3)olA Wt
< dlojele] wix|et ARAxA WEE 7, 223 FAL
& MAZ Au|2 b gl ol do]HEE Qlw,

(239) FAlS] A o,
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FA19] Y|ES =0 9l o]F 3AE= MHI, MH2
o]a. 152 EFA|7Harrival time)e] Z}z} 10, 59]
o] Jeht ik

3.5 ¢a2|E

ol% F2E9} MAS E2ke @ 71x] ouelZo
2 9% 4 glck o] 4wREE olF F2E9]
M2 HESARS o|F, dHolE mi: A B
2 913 Alo] e Eg S3} e owlE] o)
3] 7% REMMIP 2 EZ9| 38 Ex}8 1}
Epdic) o8 7} oMl Eo]| Wil o)F T AES} of
o]HE2| F} A olc)

[PlE32El] 2} d3]F

AA, 25 WHel o)lF FAEV 24 vEYaZ
So17k8 A%

IF(MH receives an Agent Advertisement from a new FA){
MH sends a Regisafion Request Mesage with Grouplnfo which contains the information
of (Group_IDMA address, Prev Agent Address, HA Address, Sequence Number SEQmb);
MH takes a new MA from FA's Registration Reply Message;
IRMH receives MA. CHANGE Message) |
MH modifies MH's MA with FA's MA;
|

[olle]HEe] F} akwe]F]

A, 25 Wugl o]lF TAEV} B YV EYIR
%‘]7\} 7é—|_s

TF(Agent receives a Registration Request Message from a MH)|
Agent takes MH's information(Group ID, MA address, Prev Agent Address, HA Address,
Sequence Number SEQmi);
IF(Group_ID is already registered in Grouplnfo Table)|
Agent adds MH to MH Lisss;
Agent selects new optimal MA between Agent’s MA and MH's MA;
TR(New selected MA is MH's MA){
Agent informs MA change to all MHs except the new MH in the network;
Agent sets the new MH's MA as its MA;
IFOw of synch problem occurs out of synch problem in new MH)|
Agent request RR[SEQmh+1, SEQfalast-1] 1o the MH's prev Agent:
After Agent received the data, it forward them to the new MH;
I
Agent sends TUNNELING REQUEST[fa+1] to the new MA;
TFout of synch problem occurs)(
Agent sends STOP{SEQfa+1, SEQma-1] to the Agent's prev MA;
After Agent reccived all data, Agent sends STOP 1o the Agent's prev MA;
Agent sends reordered data 1o all MHs in the network;
I
ELSE(
Agent sends STOP 1o the Agent's prev MA;
|
{
ELSE|
Agent informs MA change 0 the new MH using Registration Reply Message;
IF(out of synch problem occurs in new MH)|
Agent requests RR[SEQmh+1, SEQfalast-1] to the MH's prev Agent;
After Agent received the data from MH's prev agent, it forward them to the new
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ELSE|
Agent makes new group entry;
Agent adds MH to MHs List;
Agent sets the MH's MA to the Agent’s MA;
Agent sends TUNNELING REQUEST[SEQmh+1] to the MH's MA;
IF(out of synch problem cccurs)(
Agent requests RR [SEQmh+1, SEQma-1] to the MH's prev agent;
Affer Agent received the data from MH's prev agent, it forward them to the new MH;
)
!

A4, 259 W ol 32Ert 27 vEY=
oA e A% CleldEs EY ok
(time-out)o| } o]F F~ES] MOVE WA, °]
T 32E9 olFE AR

IF (Time-out occurs for MH or Agent receives MOVE Message from MH){
Agent deletes MH from MH's list in group entry for all groups joined by MH;
Agent checks a grup membership;
IF (There exists no MH of a multicast group){
IFMA of the agent is the agent itself)|
Check there are any Agents that is served by the agent;
IF(MA is not serving any Agent)|
Agent  waits a moment; // because of RECOVERY REQUEST
Agent  sends PRUNE message;
1
}
ELSE(//MA of the agent!=Agent
Agent waits a moment; // because of RECOVERY REQUEST
Agent send STOP to the agent’s MA;  // To finish nunneling.

A, AEHE P ed BAellx 94 7K
WAl s WA AL

IF(the number of MHs is greater than threshold value(Th(N)) or
The minimum staying time of MHs is greater than threshold value(Th(T)) or
The number of hops from DMSP to Agent is greater than threshold value(Th(H)) ){
Agent sends Join Message to Source;
Agent sets it's MA to the Agent itself;
Agent informs all MHs of the MA CHANGE;
IF(out of synch problem occurs){
Agent sends STOP[SEQfa+1, SEQs-1] to Agent's prev MA;
After Agent received the data from Agent's prev Agent, it forward them to the all
MHs;
}
ELSE({
Agent sends STOP to Agent's prev MA
]

}

YA, T ool ERNE FEEIHT] k2 A

IF(STOP [ab] Message is received) |
Agent sends datafab] 1o the Agent which sends STOP(b) Message;
Agent deletes Agent, which sends STOP(ab) Message, from Served Agent lists
in group entry;
Agent checks a group membership;
IR(There is no MHs and Agent that is served by the agent in group entry)|
Agent sends PRUNE Message;
|
|
TRTUNNELING REQUESTMessage is received)|
Agent adds Agent, which sends TUNNELING REQUEST Message, to Served Agent lists
in group entry;
|
IF(RR [ab] Message is received){
Agent sends datafab] 1o the Agent which sends RR [ab] Message;
I

Copyfight (C) 2003 NuriMedia Co., Ltd.

oAlR), Hepil2E w27} =28e 35

IF(Group entry exists in Grouplnfo Table){
IF(Multicast datagram is forwarded from multicast router in the local network){
Agent transmits multicast data to all MHs in MHs List;
Agent transmits multicast data to all agents in Served Agent Lists through tunnels;
)
ELSE IF(Multicast datagram is forwarded from Agent's MA by using a tunneling){
Agent transmits multicast data to all MHs in MHs List;
}
|

V. 29 4% 9 A5 &4

B} AMZ(discrete-event) A]E#|o]AdS Alg-3le]
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Source
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ol FIAELS Fao|m 25712 A|HU|ESFe]
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<E 1> AEHelA 3.
Parameters Description Values
N Number of Networks 25(5 x 5)
M Number of Multicast Group 1
S Source per Multicast Group 1
a Multicast Group Size 10-50
2 Multicast Packets Generating Rate 0.2
(pkts/sojourn) 3
MH's Average Sojourn Time for 60-240 i
each visit to a Network(time units) : E

B =%olx] A|eksl REMMIP Z2g2e] Al:
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