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Improvement Effect in Link Blocking Rate for Joint Inter-Vehicle and
Road-to-Vehicle Communication System with Large-Sized Vehicle Operation
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000000000000000000000000
000000000000000000000000
000000000000000000000000
ooooo

00000000000000000000000
08m, 0000 15deg0 000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000

0D0O00D0D00000000000000000
017,180 000000000000000000
000000000000000000000000
0000000000

4. J0OO0O0ODOO0OODOOD

goo0db2.00000000000 38.000000
pooooooboboboboooooobooboboboobooga
00000000000 0LVROLarge-sized Vehicle
Ratiodd O 0O 0O 0O O OO DIRO Device Implementa-
tion Ratel 00 RSUOOOOOOOOOOOOO
ooo0o0o0ooUooooooooooooooooo
ooo0o0o0oOoUoooooOoooOoOoOooooooo
00o0o0oooO0ooOoOoooOoooooOoooooon
goooooooDooooooooooog RSUDO
poooooobobobbuoooooobboboboobood
pooooooboboboooda

01002000 30000000000O000O00
pooooooboboboboooooobooboboboobooga
o0oooooOoOoOoooooooooooooOoooo
0100 ThMACOOOOOOOOOOOO DSRCO
0000 40000000000 3000o0ooO
ooo0o0oooUoooooOoOooOooooooooo
0090000

godbooooboouobbooobboobooono
Random O 00 Random methodOO RVC O OO RVC
methodDOOOOOO0OO0OORandom 000000

01 0oboooooooo
Table 1 Simulation parameters.

IvC RVC
Transmitting frequency 60 [GHz] 5.8 [GHz]
Transmitting power 10 [dBm]
RSU antenna gain — 10 [dBi]
OBE antenna gain 23 [dBi] 2 [dBi]
Modulation method QPSK
RSU/OBE bandwidth 5 [MHz]
RSU/OBE noise figure 10 [dB]
RSU/OBE temperature 300 [K]
RSU/OBE sensitivity -82 [dBm]
RSU/OBE required CNR 15 [dB]
Reflection coefficient 0.8
Oxygen ébsorption 0.015 [dB/m] o
attenuation constant
Number of TDMA slot s s
per frame
Length of TDMA slot 1 [ms] 1 [ms]

RSU: Road Side Unit, OBE: On-Board Equipment
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Table 2 Vehicle model parameters.

Lrg Std
Vehicle length 10.0 [m] 4.5 [m)]
Vehicle height 4.0 [m] 1.5 [m]
Dashboard height 2.5 [m] 1.0 [m]
License plate height 0.5 [m)] 0.5 [m)]
Probe information 1 [kbit]

Lrg: Large-sized vehicle, Std: Standard-sized vehicle
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Table 3 Traffic flow parameters.

Free flow Congested flow
Vehicle speed 80 [km /h] 20 [km /h]
Traffic density | 15 [veh/km/lane] | 36 [veh/km /lane]
Erlang phase 3 6
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04 0OO0ODOOO
Table 4 Device implementation rate for IVC and
RVC.

Std
master slave
vC —

00 100% 000
Proposal method RVC 100% — 0%

IvVC 100% |00 100% 000
Random method RVC 100% 100% 0%

0 DIR: Device Implementation Rate
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Fig.7 LBR to LVR (Free flow).
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Fig.8 LBR to LVR (Congested flow).
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Fig.9 LBR to DIR (Free flow).

915



00000000000 2006/6 Vol. J89-B No. 6

0.8
IVR=0.7

0.7

EVR=0.3

04 H

LBR

0.3

0.2 |t

0

0 01 02 03 04 05 06 07 08 09 1
DIR

010 0DOoO0ooIvecoooooooooooooo
goooocoooooo
Fig.10 LBR to DIR (Congested flow).

00 80%b0o0oUooooooooooooooooo
00o0o0oooooooodLVR =030 DIR=0.9
0000 LBRO 2/50LVR =0.70 DIR =0.2,0.9
0000 LBROOOOO 1/501/20000000
000000O0oooO0o 9000 CommLV-master
OO0 RVCOODOOODOOOOLVR=0.70000
CommlV-master 00O RvCOOOOOO LBRO
JooooooooooDbDIRO OSOODOOOODOO
IBROOOOOO 1/5000000000000O0
O0O0ODOO0OLVR=030000DIRO 060000
00O LBRO RVCOODOOOODODOODOOODOODO
oooooOoRvCOOOOOOOO RVCOOOOO
O000000000CommLV-master 000000
LVROO DIROOOOOOOOOOOOOOOOO
goooooolvecOooooooooooooooo
pooooooboboobooooooboboboobooa
pooooooboboobooooooboboboobooa
poooooobobobboooooooo

000 100000000000000 LV-master
000 RandomOOOO0O00OOOORandomO0O0O0
00 LV-master 000 LBROOOOOOOOOOO
00o0o0oooooooooooooooooooo
000000000CommLV-master 00O Random
O000000LVR=030000 DIR>0.5000
040%000LVR=0700000 DIR>0.100
00 8s%io000oooooooooooooooo
00o00oooo0oooodLVR =030 DIR=0.6
0000 LBRO 1/20LVR =0.70 DIR =0.2,0.9

916

0.9

i} CommLV-master

0.8

0.7 {frrereen

LBR

0.4 ..:.,.....".,.. ataesongpe
0.2

0.1

0 L 2 e 2 o
100 200 300 400 500 600 700 800
RSU interval [m}
011 RSuUOOOOOOOOOODOOOOODOODOOOO
LVR = 0.30
Fig.11 LBR to RSU interval (Free flow, LVR = 0.3).

09 —
08

0.7

T DIR=1.0 .

LBR

0.2

0.1

100 200 300 400 500 600 700 800
RSU interval [m}

012 RSUOODOOOOOOOOOOOOOOOOOOOO
LVR = 0.70
Fig.12 LBR to RSU interval (Free flow, LVR = 0.7).

o000 LBROODOO 1/1001/50 000000
0000000000dd 10000 CommLV-master
0o0 RVCOOOOODOOOOLVR=0300 0.7
goooo00 CommLV-master D00 RvCOOOO
00 LBROOOOOOOOODIRO 0500000
O0O0LBROOOOOOOOOO 3/400 1/1000
ooooooooooo

4.1.3 RSUOOOOOOOOOOOOOOOO

011000 1300LVR=0300000000
ooooOo RSUOOOOOO LBROOOOOOOO
000012000 140 LVR=070000000
000000 RSUDOOOOD LBROOOOOO
Jooooo0oooo LVRODODODODOOOOoOOO
000000000 19000000 UDIROO 40



gooooooooooooooooooOooOooOooOooOooOooooOoOoOOOOOOOOOOOOODOOOOO

0.9

.| CommLV-master
B Lvamaster b
Randony
X rve
0.7 B T R S
DIR=1.0

0.8

0.5 - e’

LBR

04§
0.3
0.2 [ g

0.1

0 : =
100 200 300 400 500 600 700 800
RSU interval [m}

013 RSUOOOOOOOOODOOOOOODODOOOOO
LVR = 0.30
Fig.13 LBR to RSU interval (Congested flow,
LVR = 0.3).

goooooos00 1100000

0 1100 14 000LV-master 00 ORandom OO
00 RvCOOOO LBRO RSUODOOOOOODO
0000000000 CommLV-master 000 LBR
ORSUODO =600mO0000000O0O0OCOO
ooooopoooRSUODOOOOOOOOOOOO
ooo0o0oooUooooooooooooooooo
O00CommLV-master 0000000000000
ooo0o0oooUooooooOoooOoooooooo
OORSUOO > 600m 00000 CommLV-master
goo DIR=050000000000 RSUDODO
0oo0doOo 300000 LBROODOOOOOODO
gooboboobooboobooboboboooboo
OODIRDO 1.0000000000LV-master 000
Random O OO0 RVCOUOO LBRO 0010000
O0OO0O0ORSUOCODO 1o0omOO0O0O0O0O0OOOOO
000CommLV-master 0000 RSUO OO 500m
0000 LBROOGOIODODOOODOOOODOOODO
JoooooooooCommLV-master O000ORSU
gooooO 300000000 s00000000DO
0000 LBROODODODOOOOOOOOOOO
opooogo

4.2 JO0O0OO0OOOO

O0000CommLV-master 0000000000
goooDoooooDoooooooooooooM
gobooooboobDoobOobooo sboboo
00000000000 Pyfbitjl000O00D00O0O
00000 Ts)D0000000 0000000

0.9

i} CommiV-master

100 200 300 400 500 600 700 800
RSU interval [m}]

014 RSUOOOOOOOOOODOOOOODOODOOO
LVR = 0.70
Fig.14 LBR to RSU interval (Congested flow,
LVR = 0.7).

mean effective throughput [kbps/veh}

0 01 02 03 04 05 06 07 08 09 1
LVR

015 00000000o0oooo
Fig.15 Mean effective throughput (Free flow).

T, [bit/s] O
P, .
Tpi:T; (121727...7M)

pooooooooooo

015000 1600RSUOO =500mO000O0O0
00000000000 CommLV-master 0000
Random 0000 LVROOOOOOOOOOOOO
o0oooooooooLvROOOoOOoOooooOO
gooOo0ool1001000000000O000DIR
0040000000 0500 100000

O000CommLV-master 00 O0O0000O0O0O00O0O
oo

01000 1600000000000O000DO0ODOO
OLVROO LVROOOODODODOOOOOOOOOOO

917



00000000000 2006/6 Vol. J89-B No. 6

DIR
DIR=1.0

mean effective throughput [kbps/veh}

0 01 02 03 04 05 06 07 08 09 1
LVR

016 0000000000000
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