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Abstract In a network with mobile hosts, the problems associated with supporting multicast to
mobile hosts are caused by frequent location changes of members, Therefore, some difficulties may
be experienced if a conventional multicast protocol is used in a mobile environment since many
existing multicast protocels assume static hosts when they construct the multicast delivery tree.
Moreover, although several multicast mechanisms for mobile hosts using the Mobile-IP for network
unicast routing support have been proposed, they alse include glitches such as nen—optimal data
delivery route, duplicated datagrams, and overhead resulting from frequent reconstruction of a
multicast tree. In this paper we summarize these problems and propose an efficient multicast routing
protocal using the Mobile-IP to support IP multicast for mobile hosts., Qur approach introduces a
Multicast Agent that provides multicast service to mobile hosts and uses a dynamic selection of a
Mulicast Forwarder among the Multicast Agents. Qur protocol is more efficient than existing
protocols since a mobile host receives multicast data directly from the multicast router in the current
network or from tunneling of a certain, close Multicast Agent that is located in an adjacent network.
Consequentily, our new protocol reduces the multicast data delivery path length and the amount of
duplicated data, and decreases the amount of multicast traffic load by the reduction of redundant
tunneling. We present the effects of our orotocol through simulations with various parameters.
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IF(MH rcceives an Agent Advertisement
from a ncw MAXY
MH sends a Registration Request Message which
contains the information of (Group 10, MF, JOIN
Option):
MH takes a new MF from MA's Registration IReply
Message:
IF{(New MF is different from MEH's MY
MH modifies MH's MF with new MF.

B MF=oxrl 2age Ay

IFIMH receives the information of new MK from MA
& New MF is different from ME's MIFY
MH modifies MH’s MF with new MF,

(MAa9] 54 4uaE]
s, 25 P9 IBEFAEV 28 VEYaR &
olgke A

IF(MA receives a Registration Request Message
from MID{
MA takes MH's information of (Group I, MIE,
JOIN_Gplion);
IF(Group [T} is already registered in Group
Information Table}
MA adds MH to MHs_List;
MA informs new MF = MA's MF to MIH
using Registration Reply Message;
MA selects new optimal MF between MA's
MF and MH's MF;
IF{New selected MF is MH's MI){
MA sends Forwarding REQUEST
Message to new MF;
TF(Multicast datagram is received from
new MF before time-out occursH
MA sends Forwarding STOP Message
to old MF;
MA informs new MF = MH’s MF to
all mobile hosts;
MA medifiecs MA's MF with new
MF;

}
JELSE{
MA makes new group eniry;
MA adds MH to MHs_List:
MA sends Forwarding REQUES'T Message to
new M
MA setups MA's MF with MH's MF;
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IF{Multicast router exists && Iost requests
multicast tree JOIN processing && MA’'s MF
is nol equa! to MA itself)

MA sends join message for connection to
multicast delivery trees

3, 159 Wyl o]FI~Ev} 24 UENIA
Uzks AL (MAT BYokt (time-ou)FALR &
£E9| e]Fg 1&g

IF{Time-out occurs for MHN
MA deletes MH from MHs_List in group entry for
all groups joined by MH:
MA checks a group membership:
IF(Group member does not exist in group entry
anymoret
/+ Group member check is done by using
checking of MHs_List, FAs_List, and N_SH. */
IF(MA's MF is equal to MA itselfl
/*+ The network belongs to muiticast delivery
tree nodes. */
MA sends PRUNE message;
IRLSE! /¢ The multicast data is received by
tunneling from MF. */
MA sends Forwarding STOP Message
to MF:
H
MA deletes group entry from Group Information
Table;

AF 2 MAZHE ZEE izle] 5 AS, (MA
71 23 2 ESQ A dEF|AE Erld &80

IF(Forwarding ST0I* Message is received)
MA deletes the foreign multicast agent, which
sends Forwarding STOP message, from FAs_List
in group entry.
MA checks a group membership;
IF{Group member does not exist in group entry
anymore){
MA sends PRUNE mcessage:
1
JELSE IF(Forwarding REQUEST Message is
received){
MA adds the foreign multicast agenl, which sends
Forwarding REQUEST Message, to FAs_List in
group entry.

=2 HEEN A 7 W A 4 Z@0012

dA, Be|ALE A)77F mEefE A

IF(Group entry exists in Group Information Tabled

IF(Multicast datagram is forwarded from
multicast rouler in the local network!
MA transmits multicast data 1o all MHs in
MHs_List through physical interfaces:
MA transmils multicast data to all agenis in
FAs_List through virtual tunnels:

JIELSE IF{Multicast datagram is forwarded from

MA s MEF by using a tunneling!

MA transmits multicast data to all MHs in
MHs_List through physical interfaces:

oA, HEF|l~E Eze] o] e]foldE I
% {JOIN Processinge] $F288 o)

IF(Group entry exists in Group Information Table)(
MA sends TForwarding STOP message 1o MF in
the group entry:
MA sctups MA's MF with MA itseif;
MA informs new MF = MA's MF to all mobile
hosts in MEls_List;

4. 4547}
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A 27 By =222 93 4FHE dH ESY
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ol Fkh shide] AlZF RUF olFEAES PEL
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= MR=5 A% o|E5LEQ fl=ox BFL 1)0NE
shte) Ak fulded w=a] Y=o Takm, MR=1 7
S Yo HFo] 20%clBR 5 FUlY hie] M=

2= g sAEc) 7 ARdEYZ T A delet A
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