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Abstract

When the legacy multicast routing protocols -are adopted in IP-based mobile core networks, there are some problems
such as ftraffic injection from unnecessary sources, traffic overhead by group management and router performance
degradation by large amount of multicast session information. In this paper, we propose a stateless multicast mechanism
which has no need to maintain multicast information for session status and reduces redundant network overhead for
maintaining multicast tree. In addition interworking with IGMPv3 gets rid of traffic from unnecessary sources which have
no registration from receivers. The operations of essential components including a gateway node for interworking with the
legacy Internet multicast network, a gateway node for transparency to radio access network and a intermediate node in
mobile core networks, are definitely defined and the proposed communication architecture is completed. Finally we evaluate
and approve the performance of the proposed architecture by means of well-designed network simulation.

Keywords : mobile, multicast, source filtering, mobile core networks
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Table 1.
. group control message (MESG SMARTNET).

switchlt MESG .. SMARTNET )L
case SMARTNET. _]OIN
extracts group and sources from MESG SMARTNET;
ifiGn € ]OINED GROUP.  LIST) {
iflone of {(Sm} € JOINED_GROUP_LIST(Gn) bredk;
else registers Sm to Ji OI_'NED_GROUP_LISTYGn);
break; } '
else {°
sends ISM_GROUP_JOIN to designated ISM Router;
wazts a response from the ISM' Router and runs "d timer;
zf( receive ISM_GROUP. _J'OIN ACK within timer){
creates entry for ‘Gn in JOINED_ GROUP  LIST;
registers Sm to ]OINED_GROUP_LIS’I( Gn);
breds I
else(the timer expires) do_error. handler( )
. break, }
case SMARTNET_LEAVE:
extracts group and sources from MESG_SMARTNET;
flGn € JOINED_GROUP_LIST) {
fflone of {Sm} € JOINED_GROUP_LISTYGn)) {
deregisters {Sm} from JOINED_GROUP_LISTYGn);
ifi No sources in JOINED_GROUP_LIST(Gn)) {
sends ISM_GROUP_LEAVE to designated ISM Router;
waits a response from the ISM Router and runs a timer;
if(receive ISM_GROUP_LEAVE_ACK within timer) {
deletes the ‘entry for Gn in JOINED_GROUP_LIST;
flushes all information related with Gn;
) i
else(the timer expires) do_error_handler();  }
) i
else break;

}
else break;

}
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Table 2.

IMGNS} IP HEIFIAE izl Xz
P multlcast packet processmg algorlthm of
IMGN

SnETES

iflincome_ipmultioast_packet) {
i rpf_chedcﬂag) do_rpf_check();
if (Gn € JOINED_GROUP_LIST & one of {Sm)
€ JOINED_GROUP_LISTYGn)) {
converts income_ipmulticast_packet to smartnet_packet;
sends the smartnet_packet to smartnet forward();
}
else drop_packet(income_ipmulticast_packet); }
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GROUP_ LEAVE)E A431, 22471 2 A$d 1
F A 418 T3¢ 6) ISM %-He 1§
g g7t ¢8" ¥ JOINED_GROUP_LISTYIA Gn
AEYE Aty dudE e F53)

F 29 IMGNo|] IP HEMNAE A& ISMOZH
B s o @A Ase 3L 7ledd ‘mf
check_flag'= DVMRP$} #Z©¢| RPF (Reverse Path
Forwarding) %402 HENAE S8 93 22
(Loop) 2AE HAste TEHIAN2E &9y Z2gZ
£ ISMez2 AEHsES Aol IMGNe| AA=rc)
‘rof_check_flag’o] AR5 & A$oE ISMozE
B EoleE IP HHAMAE HA9 ds] RPF A=2S

T3} (do_rpf check()). Z8]x, 2§ @8 DBS
JOINED_GROUP_ LISTel £250] 9% (Gn, {Sm))

o W& FEAN2E #@z AFMS)E 583 F
SMARTNET =w9le g AZg A& ALt} o
E A3 AL dsideE ARNE AAGS A

hva

E  3-1. RMGNe| ZEslA2E O Xzl ¢na|E
Table 3-1. Multicast group control processing algorithm of
RMGN.

switchl MESG) {
case IGMPv3_JOIN:
extracts group and sources from MESG;
iflGn € IGMP_GROUP_LIST) {
iflone of {Sm} € IGMP_GROUP_LISTIGn)) {
update_timer();
break;
}
else { registers {Sm} to IGMP_GROUP_LIST(Gn);
registers interfaces for MESG to IGMP_GROUP_
LISTYGn, {Sm}) to replicates multicast packets;
sends SMARTNET_JOIN(Gn, {Sm}) to IMGN;
wait for SMARTNET_JOIN_ACK(Gn, {Sm}) for a fixed
period ; '
ifitimer expires) do_error_randier();
breas; )
/
else {
creates Gn entry in IGMP_GROUP_LIST,
registers {Sm} to'IGMP_GROUP_LISTYGn);
registers interfaces for MESG to IGMP_GROUP._
LISTVGn, {(Sm}) to replicates muiticast packets;
sends SMARTNET _JOIN(Gn, {Sm}) to IMGN;
wait for SMARTNET_JOIN_ACK(Gn, {Sm}) for a fixed
period ;
ifltimer expires) do_error_handler();
break;
/
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Table 3-2. Multicast group control processing algorithm
of RMGN.

case IGMPv3_LEAVE:
extracts group and sources from MESG;
iffGn € IGMP_GROUP_LIST) {
iflone of Sm} € IGMP_GROUP_LIST(Gn)) {
deletes {Sm} from IGMP_GROUP_LISTIGn);
iftNo sources in IGMP-GROUP_LIST(Gn)) {
sends SMARTNET LEAVE(Gn, *) to IMGN;
waits a response from IMGN for a fixed period ;
ifireceive SMARTNET LEAVE_ACK(Gn) within
the period) {
deletes the entry for Gn in IGMP_GROUP_LIST;
flushes all information related with Gn,
/
else(the timer expires) do_error_handler();
/
else {
sends SMARTNET LEAVE(Gn, {Sn}) to IMGN;
waits a response from IMGN for a fixed period ;
iflreceive SMARTNET LEAVE ACK(Gn, {Sn})
within the period) {
deletes the entry for {Sn} in IGMP_GROUP_
LISTVGn); }
else(the timer expires) do_error_handler();
/
} else break;
} else break;
/
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Table 4. IP multicast packet processing algorithm  of

RMGN.

iflincome_smartnet_packet) {
if (Gn € JOINED_GROUP_LIST) {
converts income_smartnet_packet to
ipmulticast_packet;
sends the ipmulticast_packet to ran_forward();
/
else drop_packet(income_smartnet_packet); }
iftincome_ipmulticast_packet) {
if (rpf_check_flag) do_rpf check();
if (Gn € JOINED_GROUP_LIST & one of (Sm} €
JOINED_GROUP_LIST(Gn)) {
converts income_ipmulticast_packet to smartnet_packet,
sends the smartnet_packet to smartnet_forward(); }
else drop_packet(income_ipmulticast_packet);
}

I
ar

5. SMARTNET & «12|&
Table 5. Transmission algorithm of SMARTNET.

while (TRUE) {
iflinput_smartnet_packet) {
performs header checksum for input_smartnet_packet;
gets next hop interfaces(nhif) from List_of_address
field;
for (i = 0; i< number of nhifs; i++){
duplicates input_smartnet_packet as the number
of next hop interfaces (nhif);
performs bitmap handling for the duplicated
packets;
processes A-bit;
updates IP TTL field,
performs IP header checksum,
sends duplicated input_smartnet_packet to nhifs;,  }
}

J
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Table 7. The comparison of each multicast routing protocol.
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