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Abstract

In this paper DynaMoNET is suggested as a novel IPv6-based multi-homed mobile network architecture which is
composed of nested mobile ad hoc networks dynamically coming together through wireless personal area networks. Each
ad hoc network has a mobile router which may work as a root mobile router instead of fixed mobile routers in a
DynaMoNET. A root mobile router provides the reliable Internet connectivity for the entire mobile network. This paper
includes a innovative handover protocol for multi-homed mobile networks, network switchover algorithm considering
multiple decision factors, root mobile router election process based on token-based algorithm, fast root mobile router
discovery algorithm and fault avoidance mechanism to support reliable Internet connectivity. Finally the system architecture
of a mobile router is given in detail.
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Table 1.

MRZF =2l 2lg FHE| g «4neF
The algorithm for establishment of logical ring
among MRs.

Establishment of Logical Ring

MEM initializes data structures for DynaMoNET;
MEM of the primary MR makes logical ring map based on link
local addresses;
Sets the first root MT as the primary MR ;
Sets mur to a fixed period;
while(TRUE) {
MEM broadcasts solicit_root_MR over ad hoc network;
Receives candidate_root_ME messages,
Set Nendidates 0 the number of messages;
Registers the link local addresses with candidate root MR table;
t'f (Namdidates is changed) {
for (i =0; i < Nuuidates i++){
Sorts candidate root MR table by addressing order;
Makes unidirectional linked list in candidate root ME table;
}
MEM reliably sends the updated map to all candidates’ link
local addresses ;
J
}
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Table 2.  Token Control Algorithm for Fault Avoidance.

Token Control Algorithm for Fault Avoidance

while(TRUE) {
Monitors fault conditions;

if (& < & or Cur < Tur or RSSuxwey == 0) set fault_state to
TRUE;

iffault_state ==
switch(policy) {
case SINGLE_ROOTMR:
Sends token to Prex node;
Waits for response from Pnew until the reserved time;

TRUE) {

if no response within the timer) retransmits 3 times;

else received positive response Jrom Preq or others next to P
& prefix broadaast from the answerer then break;

case MULTI_ROOTMR:
switch(fault_option){
cuse TRAFFIC_OVERLOAD:
Generates a new token & Niken*+;
Sends the token to Prex node;
Waits for response from Pre until the reserved time;
ifino response within the timer) retransmits 3 times;

else received positive response from Preq or others next to
Pree & prefix broadcast from the answerer then break;

case BREAKDOWN_NETIF:

case SHORTAGE BATTERY:
Sends "token to P,.m node;
Waits for response from Pne until the reserved time;
ifino response within the timer) retransmits 3 timé_s;

else received positive response from Pre or others next to
ex & prefix broadcast from the answerer then close
all egress network intetfaces;

break;
}
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Fig. 11. The result of performance enhancement in terms

of delivery delay time(%).
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Table 3. The performance comparison between FRD-
AODV and FRD-DSR.

100% 80% 70% 55% 40% 25% mean
3m/sec 40s 034 032 082 108 -09% 302 077
6m/sec 30s 098 058 084 034 -026 08 063
Average 066 045 08 0% -0605 191 070

) Q% PAE HIE AT ofF AAE FaA,
FRDE £S13He 2ol 71242 el o=F &9
E29 dUETE 2 247 flo] A% A
8e AT

24 E

2 =FdAe b5 YEYI AH|2E 7HA
ols3te TAQ =S UEHAS #¥d EAME
HAsy] Hsl Nz olFH UEHI o7IHA
DynaMoNETS Ajetsic}, #o14 gle A4 42
& A 9387] Y43 DynaMoNET A ¢ F8. olsr&
Z97% A dzElE T Al sy E Fa B4 )
&S FE3 olg muid LS
74 “1]7}14 , E27]% FE Erid 2heE A9 @
n8F 4 -1-5‘— 2E 2ol B9H 24 AUZE 9
zZatd g9-E o T2 AA Solt

OEgzr dzon TEEZS oEd g oAy
& ZdoldE 34& adsn YA F& NEMO
basic support protocolE Ziwroz AAFHAC
DynaMoNETOME ©]& thF CoA 5% uﬂam-ég
o] &3l dAsHt A= A= "o A R
o] ¥ T 222 FAHNIAY, d9E, BER, ﬂﬂ%’l
2F 5& AHP/GRA €2 Fe 93 74]"‘}% et
Jg& EgALL.  RrEiA ddr)e & 7Rk
s aHA 2 d5-E FEF TAE A H& AL
Atk B =EME Al Aol TAd w2 A
24 93 EZ 7ty RE Eupd #eH A 43
Z&& Ak AR L Z DynaMoNET WellA E
g BF d4g /e FE 2Zud BeEe BEE
B} we) gasy] 98 FRD € Eol =YHAT

ﬂ, ox r_°, IUIO &

TE

]5:91

=



34

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[9]

IPv6 7|2l CHE WEQZ AHEOILE

mt

51

Mo

i

D. Johnson, C. Perkins and J. Arkko, "Mobility
Support in IPv6,” RFC 3775, June 2004.

H Y Jung, E. A Kim, J. W. YI and H. H. Lee,
"A Scheme for Supporting Fast Handover in
Hierarchical Mobile IPv6 Networks,” ETRI
Journal, vol.27, no.6, Dec. 2005, pp. 798-801.

T. Emst, ""Network Mobility Support Goals
and Requirements,” IETF draft-ietf-nemo-
requirements-05, October 24, 2005.

V. Devarapalli, R. Wakikawa, A. Petrescuand P.
Thubert, ”"Network Mobility (NEMO) Basic
Support Protocol,” IETF RFC3963, January 2005.
H.-Y. Lach, C. Janneteau, A. Petrescu, "Network
mobility in  beyond-3G  systems,” IEEE
Communications Magazine, Volume 41, issue 7,
July 2003 Page(s)52 - 57.

C. Ng, E. Paik, T. Emnst, M. Bagnulo, "Analysis
of Multihoming in Network Mobhility Support,”
IETF draft-ietf-nemo-multihoming-issues-04,
October 24, 2005.

R. Wakikawa, T. Yokota, K. Tasaka, H. Horiuchi,
K Uehara and J. Murai, "Experimentation of
networked vehicle with multthomed mobile
router,” VTC-2005-Fall, Volume 1, 28-25 Sept.,
2005 Page(s):334 - 338.

P. E. Engelstad, A. Tonnesen, A. Hafslund and
G. Egeland, "Internet connectivity for multi-
homed proactive ad hoc networks,” IEEE
International Conference on Communications
Volume 7, 20-24 June 2004 Page(s): 4050 -
4056.

S. Kashihara, T. Nishiyama, K. ida, H. Koga, Y.

1994 29 kst w
1996 29 %
2000 849 &yuistn

X A 2 )

A5 53}
235t}
235t}
<FBARE: fMAHE AFH,

o
rie
fau)

2= ME2 5% 0/5F UEYIT oPIHH

Kadobayashi and S. Yamaguchi, "Path selection
using active measurement in multi-homed
wireless networks,” Applications and the
Internet, 2004. Proceedings. 2004 International
Symposium on 2004 Page(s):273 - 276.

[10IN. Montavont, T. Noel and T. Ernst,
"Multihoming in nested mobile networking,”
SAINT 2004 Workshops on 26-30 Jan. 2004
Page(s):184 - 189.

[11]S. H. Cho, J. K. Na and C. K. Kim, "A dynamic
load sharing mechanism in multihomed mobile
networks,” ICC 2006 16-20 May 2005
Page(s):1459 - 1463 Vol. 3.

[121E. K. Paik, H S. Cho, T. Emst and Y. H. Choi,
"Load sharing and session preservation with
multiple mobile routers for large scale network
mobility,” The proceedings of AINA 2004
Page(s):393 - 398 Vol.l.

[13] Q.Song and A. Jamalipour, "Network selection in
an integrated wireless LAN and UMTS
environment using mathematical modeling and
computing techniques,” IEEE Wireless
Communications, Volume 12, Issue 3, June 2005
Page(s):42 - 48.

[14] N. Montavont , R. Wakikawa, T. Emst, C. Ng
and K. Kuladinithi, "Analysis of Multthoming in
Mobile IPv6,” IETF draft-montavont—-mobileip-
multihoming-pb-statement-05.txt, October 27,
2005,

[15] R.Wakikawa, K. Uehara and T.Emst, "Multiple
Care-of-Addresses Registration,” IETF draft
-wakikawa-mobileip-multiplecoa—04.  txt, june
2005,

[16] A.-L. Barabasi, "LINKED,” Penguin, June 2003.

812 £4l.
ERE)
Al 2.
F4 ol7l9A, gultE A 2w>

(915)



