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Abstract

We design and implement explicit mobile multicast, named XMIP, by enhancing explicit multicast for a great number of
small group multicast communications. XMIP is a straightforward multicast mechanism without maintaining “multicast
states due tothe inheritance from the explicit multicast based on a- unicast routing. This research modifies and extends the
functionality of each mobility agent of IETF Mobile IP for interworking XMIP. XMIP packets captured by an extended
home agent are forwarded to each extended foreign agent through nested tunnels, named X-in-X tunnels, made by the
binding table of the extended home agent. X-in-X tunneling mechanism can effectively solve the serimis traffic
concentration problemsof Mobile IP multicast specifications. Finally heterogeneous mobile networks as an XMIP testbed
including CDMA2000 1X EV-DO and WLAN are actually established, and a multi-user ‘instant messenger system for
small group communications is developed for verifying the feasibility of the proposed protocols.

Keywords : mobile, explicit multicast, QoS, small group communications
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71& HEFN2E g9eo] IP AFdA FdE
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7z
A simple operation scenario of XCast.

2. Issues of Xcast with Mobile 1P
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XCast header : LOA{MN1, MNZ2, -+, MNn}

An xHA receives XCast packets

v

Looks up the binding table for
destinations in LoA of each XCast packet

v

Determines next hops or interfaces
based on MNs?CoAs

v

Categorizes CoAs by the next hop
addresses

v

Duplicates the packets as many as
the number of CoA destinations and
performs X-in-X encapsulation

a2 3. xHAAAel X-in-X & SEX
Fig. 3. X-in-X flow in xHA.

2 2. Mobile IP} XCast S8 Al EXE
Fig. 2. The problem of the integration of Mobile IP and
XCast.
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II. XMIP O |EA]

1. XMIP (Xcast over Mobile IP) Z2EZ

XMIP (Xcast over Mobile IP)E Ev}d P9} Xcast
2 o} 23l A2 Buid HEANLE ZEEZE

37t 9 ¢ Q7] Wi, 2utd 1§ S AHEEHE a8 4 XMPOIA 2] X-in-X EIZ® HiFE

YEYZ Ye 24 2 913, IETF Mobile IP g Fig. 4. X-in-X tunneling mechanism in XMIP.
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9= Xcast T2EZ 7)5e A&t ag3 =2 Table 1. The values of XCast header in packet 1.
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of xHAE 7 CoA°l A%3 next hopES AR
2 th&olE next hopZell 71Z35te MNES] Fol=4|
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B

pva
ar

o xHAGIAME X-in-X M2l ¢m;alE
Table 2. X-in-X processing algorithm in xHA.

// Performs Initialization process-
Intialize XCast configurations;

Initialize Interfaces;

Impbrt routing table;

Initialize link layer access socket resource;
Initialize XCast socket;

Subscribe AXR address;

// On receiving Xcast packets from senders, xHA performs
// X-in-X operation
while(TRUE) {
if(receive_Xpacket == TRUE) {
if (xchecksum( Xpacket_buffer)) DoXinX(Xpacket_buffer);
else drop_packet( Xpacket_buffer);

DoXinX(Xpacket_buffer) {
allocutes'memory for thblDevice;
Lookup_BindingList_xHA(LoA[ ] Xpacket_header);
Create_Destination_xFA_List(List_xFA[ ], LoAl ] Xpacket
_header);
num = getNumber_Nexthop( LoAl ] Xpacket_header);
for(i=num; num>0; num—-) {
duplicates Xpackets_receiced;
performs inner_header processing for each duplicated Xpacket;
performs outer_header processing for each duplicated Xpacket;
forward_XinX_packets(if_nexthoplj1);
//j is the interface number
}

releases memory for tblDevice;

O|F ZHtY WEYINML 202 15 SUE A

YANH HEFHLAE Z e
(CL) COAE H¥ @itigl LoAd S1AE & ot o

He] MNE ©] 59% FA CoAE
& 7 7] W&, i cidde

=
AQAE,
S
T

Tt A4= Sl
og] A9 Fart &
9% e A9 AF EHA wo} He
25 7HAA 8 FE drh

3. xFA 78
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Table 3. Xcast packet processing algorithm in xFA.

//On receiving Xcast packet at xFA
while(TRUE) {
if(ﬁunFlag==FALSE) {//in case of non-tunneled Xpacket
Lookup_VisitingList(LoAl ]. Xpacket_header);
ifithere are entries for the addresses in VL)
DoXrouite( Xpacket_buffer);
}
else { //in case of X-in-X tunneled Xpacket
Lookup_LoA(LoAl ] Xpacket_header, xFA_address);
iflithe destination of Xpacket includes’ current xFA)
performs decapsulation of the tunneled packet;
DoXroute(Xpacket_buffer); //send to subnet or X2U
}
else drop the Xpacket;

DoXroute(Xpacket_buffer){
allocates memory for tblDevice/
num = getNumber_Nexthop(LoAl ]. Xpacket_header);
Jor(i=num; >0; i--){
duplicates Xpackets;
performs header processi_rzg for each duplicated Xpacket;
(X2U _Flag == TRUE) forward_X2U_packets(if nexthop[jil);
else send_Xpacket_nexthops();
)
releases memory for tblDevice,

/
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IV. XMIP E0j9 #X=

1. XIM Terminal

O 5= XIM ZEo|dES I3 XMIP vd
TFZE REEY o A" )9 EEE FAHY
A ek &, Aole} dole AsRESE dIste XIM
gaxzad Xcast ")r"]‘ﬂfﬂﬁl Mobile IP EEH
CDMAS} WLAN Afold] §4 A3 ZEZ 25 HE
93 28924 & FYse dFYL vEYA Ay Hg
ZH(Multi-homed network selection manager) €]t}

agla o] REERFEH P=oT EAY(Trigge-
ring) °|HIEE Mobile IP 2 YAR 2L HAZ FA| 52

XMIP System Architecture

XCast Library
#  Payload process

Mobile IP

User Data Module

User Data
Manager

Group Data

Group Data
Manager

Control
Data

Data process and Protocol Process

LoA check Handoff trigger
MIP Control
Muitimodal
Network
Manager
Network
I Selection

Xeast protocol check

Control Dgia
TCPAP protocol stack

Network interfaces
(CDMAZ000 1X EV-DO, WLAN)

Dal

33 5 XMIPP EHo|ld X
Fig. 5. XMIP terminal architecture.
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Delay, Security level)

checks other factors
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Fig. 6. Network switchover algorithm with multi-gptional

preferences for heterogeneous networks.
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38 7 XMP A3 (@) TAH WERZ FHE,
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S o =
XM AR A& fsld FUASE brAdIes % 4 A8 maoje 9 Meg
XIM Ao &g ghef oln) "‘:]H?—h:} ase Table 4. Experiment parameters and the values.
AR FEE 22, Xcast ]9 LoAZ o TEE !
o] 2 '1 1] He T 7E B R
£ ARk AolN AFHAY R o], FeheldEES Mobile IP
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xHAR AEHARQ b5 7 xFAZHA X-in-X B4 RS Pentium 3 866MHz 3
ZIHo2 HEYIH Hdr e HHdef A2 2 XM Pentium 3 800MHz 4
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A Ag" H7& 4 F Ethereals T34 2438t
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Fig. 8. The result of XCast router performance test.
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