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Abstract: Mobile communication is playing an increasing role in our lives. Mobile users expect similar kinds of
applications to static ones. Multicast not only brings attractive applications, but also has the benefit of saving scarce
bandwidth in wireless environment. It would be fruitful to combine these two technologies. This paper proposes a
framework to provide multicast in mobile environment called Fast Multicast Handoff Based Hierarchical Mobile
Multicast Architecture (FHMM). It uses a hierarchical mobile multicast architecture to isolate the local movement
from outside, and improve the stability of the main multicast delivery tree. It introduces a fast multicast handoff
mechanism which can reduce handoff latency and packet loss rate for inter-domain handoff and intra-domain
handoff. Furthermore, FHMM is a universal solution because it can still work even if the access network does not
support multicast. Simulation results show that FHMM is effective with low packet loss rate, high multicast packet
delivery efficiency and little multicast maintenance overhead.
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Table2 Main simulation parameters

2
Parameters Description Value
d Every simulation duration 500s
t Topology size (number of LANS) 100 (10x10)
d Distance between two nearby access routers 100m
p Power range 71m
i Multicast packet generating interval 20ms
I Multicast packet length 300 bytes
N Number of MN (variable parameter) 5...80
minV Minimal speed (MINSpeed) 0
maxV Maximal speed (MAX Speed, variable parameter) 5...30 m/s
4 . ,FHMM
:MobiCast , )
( MIP-RS), ) FHMM;MIP-BT ,
;,MN , HA ' HA
;MIP-RS HA ; ! MIP-BT,
,MIP-RS y . ,
M akileniaieispeet=3001is, vapjin by arosifesi ze Grobmgzze303Y anyying meiiehebegabed
g 70 [ 4 FHVM & MbiCast o MPRS % MPBT & "I FHVMM - MobiCast - MIPRS —%- MIPBT
g o b 60 |
§ oo | W—)\X S 500 I /
?5 [S]
;— 400 g 400
o 300 ¢ @ 300 |
B 20 ¢ o 200 |
8 1o 3
o0 o el SN ———
5 10 20 0 40 50 0 0 0 000 — I T T T
5 10 15 20 > 0
Carmantss g2 M it aodel sneseed (mi3)
Fig.4 Comparison of multicast packet |oss percentage
4
5 . MIP-BT , HA ,
, , \ iMIP-RS
, ;FHMM EAR
, , MIP-RS. , FHMM M obiCast
DVM AR , MobiCast.
Maximal pdwisBOmS Ranyimiyapgezp size Group siFe+82; v yinipmiiastpeed
10 . 10 ¢
> 09 = 5 MBOR o MPRS —x-MRET C E 09 — AWM -5-MdiCat ~—-MPRS —%-MRBT -
g 08 5 08
T 07 Sx 07}
08| g o8
X005 F 85 05¢
85 SE 04 ¢
Q= 04 ‘g“q__;
£® os ol
2 02 S _ x
01
S o A
» 5 | 0 2 B 0L L H& NV QO ° 0 ® 2 > ©
) M dvikg! epdeisna speedi((118s)
Grogonembe size
Fig.5 Comparison of multicast packet delivery efficiency

5

HOFIFFIT hetps/ www. jos. org. cn

© hEE




Journal of Software

[1]
2000,5(4):259-271.

[2

Vol.17, No.1, January 2006

6 ,
) , FMIP6 IPv6
6 ,MIP-BT , HA MN ,
IPv6 , .FHMM MIP-BT  MIP-RS .MobiCast
( DVM AR ), ,
Maximal speed=30m/s, varying by group Group size = 30, varying meximel speed
70000 - 30000
| | &FHMM =M obiCas = Y A FHMM -5 MobiCast
g 00000 —©-MIP-RS _—xMIP-BT | /E/ 5 25000 ~~MIP-RS  —%—MIP-BT
8 50000 g 20000
g el 23
'a:sg 40000 /E/ Eg 15000 -
E T 30000 /B/ § S 1000
%S 20000 e 5 ——
= = 5000
3 10000 [ P S o " : e —
° 5 :o 20 30 40 50 60 70 80 ° 0 o 2 - ®
Group member size Mobile node' s max speed (m/s)
Fig.6 Comparison of multicast maintenance overhead
6
4
FHMM,
(1) FHMM , ,
(2) FHMM , ,
(3) FHMM , ,
) Mobi Cast ,
(4 ,FHMM , DMA ,FHMM
5) ,FHMM
FHMM ; 3
,FHMM
FHMM ,FHMM :
References:

Tan CL, Pink S. MobiCast: A multicast scheme for wireless networks. ACM/Baltzer Mobile Networks and Applications,

Harrison TG, Williamson CL, Mackrell WL, Bunt RB. Mobile multicast (MoM) protocol: Multicast support for mobile hosts. In:

Proc. of the 3rd Annual ACM/IEEE Int'l Conf. on Mobile Computing and Networking (ACM MOBICOM). Budapest, 1997.
151-160. http://portal .acm.org/citation.cfm?id=262143& col|=GUIDE& dI=GUI DE& CFI D=60612936& CFTOK EN=10283182

[3

2001,7(5):443-453.

© rhiEpk

Suh YJ, Shin HS, Kwon DH. An efficient multicast routing protocol in wireless mobile networks. ACM Wireless Networks,

http:/ www. jos. org. cn



95

[4] La JR, Liao WJ. Mobile multicast with routing optimization for recipient mobility. IEEE Trans. on Consumer Electronics,
2001,47(1):199-206.

[5] KimKI, HaJL, Hyun EH, Kim SH. New approach for mobile multicast based on SSM. In: Proc. of the 9th IEEE Int’l. Conf. Net.
(ICON 2001). 2001. 405-408. http://ieeexplore.ieee.org/search/searchresult.jsp?history=yes& query Text=%28%28new-+approach+
for+mobile+multi cast+based+on+ssm%29%3Cin%3Emetadata%29

[6] LinCR, Wang KM. Mobile multicast support in IP networks. In: IEEE INFOCOM 2000. Tel Aviv, 2000. 1664—-1672.

[71 Romdhani I, Kellil M, Lach HY, Bouabdallah A, Bettahar H. IP mobile multicast: Challenges and solutions. |EEE Communications
Surveys & Tutorias, 2004,6(1):18-41.

[8] Gossain H, Cordeiro CM, Agrawal DP. Multicast: Wired to wireless. IEEE Communications Magazine, 2002,40(6):116—-123.

[9] Wu Q, Wu JP, Xu K, Liu Y. A survey of the research on IP multicast in mobile Internet. Journal of Software, 2003,14(7):
1324-1337 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/14/1324.htm

[10] Perkins C. IP mobility support for |Pv4. RFC 3344, 2002.

[11] Johnson D, Perkins C, Arkko J. Mobility support in IPv6. RFC 3775, 2004.

[12] Koodli R. Fast handovers for mobile IPv6. Internet Draft, draft-ietf-mipshop-fast-mipv6-03.txt, 2004.

[13] Liebsch M, Singh A, Chaskar H, Funato D, Shim E. Candidate access router discovery (CARD). RFC 4066, 2005.
[14] VidaR, Costal. Multicast listener discovery version 2 (MLDv2) for IPv6. RFC 3810, 2004.

[9] , ) : q Internet IP . ,2003,14(7):1324-1337. http://www.jos.org.cn/1000-9825/

14/1324.htm
(1978 ), , , o (1971 ), , , ,CCF

(1953 ), , ,
,CCF ,

(976 ), , ;

ERCRTFIFFIIT  https// www. jos. org. en



	背景介绍和问题总结
	移动切换和快速切换
	移动组播现有解决方案
	问题的总结

	基于快速组播切换的分层移动组播体系结构\(FHMM\)
	FHMM总体情况介绍
	FHMM的层次化结构
	MN加入组播组
	组播分组的传送过程
	MN的切换过程
	EAR支持组播时的切换过程
	EAR不支持组播时的切换过程


	模拟实现分析
	结论和进一步的工作

