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[Encouragement Talk]Research on Routing in Mobile Networks

Collaborating with Ubiquitous Local Networks

TosHIHIRO SUZUKIL, ! SHiGETOMO KIMURA 2
and YOSHIHIRO EBIHARAT?

It will be assumed that lots of local networks are unevenly distributed in
the near future. In such a ubiquitous society, each local network not only ex-
ists independently but also connects each other. Furthermore, local networks
must have a connection to a mobile network, i.e., a cellular network, and it
is very important to realize the collaboration among them safety, easily, and
efficiently. Therefore, this paper studies the technical issues on collaboration
between ubiquitous local networks and a mobile network.

t1 (0)NTTOOO DOOOOOO
Research Laboratories, NTT DOCOMO, INC.
t2 0000000 00D000O0OOooOooo

University of Tsukuba Graduate School of Systems and Information Engineering

Vo0l.2009-MBL-50 No.11
2009/9/11

1. Oo00Oa0

gboobooboooobooobooboboboboobooboobobooboobog
gbooboobooooobooboooobooboooboooboboobobooboobooon
gbooboooooboobobooobooboooboboobobooboobooobobo
gboobooboooooboboooboobobooboooboboboooobobooobooon
gboobooboboobobooobooboboobobobooboooobobooobooon
gboooooboobooboobooboboobobooboooobobooobooon
gobooooooooooooooooboooboOoOobObOO00oooobooocOoOoooDbono
goboooooooooooooooobooOoboooooooOoboOoooocoobooooDboOono
ooboocoooooooo

goboooooooooboooOoobooooooboOoboOoOoooobooOobocOoOoooDoOnoo
gboooooooboboooooboooobooobooooboooOooOoboOonooOo
0000000000000 00000000U0O0UOU Internet Protocol (IP) DO OO
gobobobooooooooooooooooooboooooooooooooOooooboooon
0000000000000000000000000000 A1*'00000 20000
gooooooooooooooooooboOobooooobooooooOboOoOooooooDo
gobobobooooooooooooooooOoooooboOooOoooooboOoOooooDoon
goboobobooboobobooobuooboobboooboobooboobooon
gobooboobooboobooobooboobboobobooobobobooboo
gboobooboooobooboooboobooboobooboboobobobooboobobo
0000000O000000000ooO00oo0oo0oooOo 2400300000000
gbooboogoboooobooobooboobooooobooobobooobooobobo
gbooboooooboooboobooooboobooboooobobooobooobobo
000o00ooO0oooooOoooooooo [5,6]0

2. bo0dbooobooooobooooboboobobooboboobooboobooon

gobooooboooooooooooooOoooooobooOoboOoboOoo1000oooDooonoo
goooooooooooooooooobooOoboooooOoOboOoOooObooOoooOooDon

x1 00000000000000000000000

© 2009 Information Processing Society of Japan



goooooooog
IPSJ SIG Technical Report

ggbooboobooobuoobuooboboobooboobobbobboobbooo
ggbooboooooboboobooboobooboobobuobobobboobooo
ggobobooobobooobbooooo
pooooooboboobobobooboboboboboodooooooboobboobbobobobobobog
0000000000000000000 (selfishuser: SU)O000D00O00OO00OOOO
ggbooobooboooboboooboobooboboboobobobbobboobobo
ggbooooboobobobobooboboobbobbobooboobooboobooo
ggboobooboobobooobobooboobobobobobobobboobboon
gooboooooboobobobooooooo
gooooobooooosvoooooUobooooooOoOoOoUoboOoobooboOooDo
goboobooobooooooooooboooobooooboooboboobobobUobo
O0ooUoooooooo 2o

0000000000000 000D0O0000 Proactive COoperation Mechanism
(PCOM) D0OOOOUOOPCOM ODOOUOODOUOODOODOOOSUOOODOOOOOOOO
gooog

2.1 Proactive Cooperation Mechanism (PCOM)
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Fig.1 Procedure of determining to forward.
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Fig.2 Procedure for users two or more hops distance.
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Fig.4 Procedure for sending DCR.

PCOM OOOOO0O00ODOOCOOUOODDOOUOUOODDOOOODOOOOOODOPCOM
O Ad hoc On-Demand Distance Vector (AODV) [7]0000000SUOOOCOOODO
O00000o0O000oooOoooooAODVOOOOO SUO AODVOOOOOOO
gopcoMOOOOOO0OO0 pCcOMOOO0OOCODOOOOOOODOODOODODODOPCOM
0O AODVOO0O0O000OO0OO0OO0O0OOOOoOoooooO

2.2.1 OO0OOO0OOOOCOOO

000o0ooooooobpPCcOMUUODOUOODDOOOOOO (cooperative user:
cu)o0oU00oo0oUO0O0UOoU0oULOO0O0OUOODOOOooUOOoSvToUOoOOoUoOoOO
0000000000000 000000n QualNet 80000000 OO0ODOOOOO
0000 SuU0o0ooUoooooPbPCOMO OOOO AODV (DQOPCOM) OO
000 AODV (D OOoriginal AODV) D0U00O0OO00OOOODOOOOO

e SUODODODODODOODO

e CUOOOODODODD

e CUOOODODODOD

o JODODOODO

0000000000000 TCROOD AODVOOOUOOO0DO0O00O00O (route
request: RREQ) 000000000 (routereply: RREP) 000000000 00OODO
oooOooooooOoOooooOo01gooooOoooOooooooo crRoooooDO
20%000000000000CRO0O0O 000000 O00DODOO0ODDOOODOOO
O00000oOo0ooooOoO00oo0oopoooooOo0 crROOOOO 15000TCR OO
ooooOs0000000000 TCROOOOOOOODOOOO e0co0O0O0O0O0OODOO
goboooooooboocobio0obbooboboOooobOoobOooobOOoOobOoOooDoboo

2.2.2 SUOOOO00O00OO

0 5-(a) 00OSUOOOOOUOUOD SUODOOOOUOO0O0OODODO original AODV

© 2009 Information Processing Society of Japan



goooooooog
IPSJ SIG Technical Report

01 0o0o0oooobooo

Table 1 Simulation conditions.

Parameter Value

Simulation time 1000 [sec]

Area size 1500 x 1500 [sq. m]
# of users 100

User placement Random

Mobility model

Random way point

Pause time = 0 [sec]
Min speed = 0.5 [m/sec]
Max speed = 2.1 [m/sec]
Percentage of SUs 0 — 100 [%]
MAC protocol 802.11b
Tx power = 15 [dBm]
(Tx range = around 350 [m])
Data rate = 2 [Mbps]
Routing protocol AODV
Traffic pattern Each user communicates
every 600 [sec]
40 UDP packets / comm.
Packet size = 512 [bytes]
Packet sending interval
= 250 [msec]
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Fig.5 Effect of proposal.
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Fig.6 Comparisons of SU and CU packets delivery raios.
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Table 2 Simulation conditions.

Parameter Value
Simulation time 500 [sec]
Area size 1500 x 1500 [sq. m)]

# of nodes 25, 100
(# of pedestrians, vehicles)  (all, 0), (5, 20), (20, 80)
Mobility model Random way point
Pause time = 0 [sec]
Speed = 1.1 [m/sec]
Min speed = 2.8 [m/sec]
Max speed = various
O (2.8-19.6) [m/sec]
802.11b
Tx power = 15 [dBm]
Data rate = 2 [Mbps]

for pedestrians
for vehicles

MAC protocol

Routing protocol AODV
Data size 512 [bytes]
Data interval 250 [msec]
# of data / session 400

# of sessions 1,5
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Fig.7 Impact of cars as intermediate nodes.
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Fig.9 Process flow of enhanced function.
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Fig.10 Efficiency of packet transfer.
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