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Study of Media Access Protocol Suitable for
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Abstract
The assignment of 10 MHz in the UHF band (715 to 725 MHz) for ITS inter-vehicle communication systems was decided
in the Japan Telecommunications Council report on June 27, 2007. The purpose of this bandwidth assignment is to avoid
head-on collisions in intersections and other areas with reduced visibility by allowing vehicles to inform each other of their
locations through 720MHz radio wave transmissions. The bandwidth assignment will take effect on July 25, 2012. CSMA is
the dominant protocol in inter-vehicle communication systems, but serious degradation in performance caused by the
hidden node problem is a concern. This study proposes and evaluates a new media access protocol designed for dealing
with this problem. The study computes the range of occurrence of hidden nodes in a head-on collision scenario. The study
indicates the amount of influence that those nodes have while evaluating the simulated packet arrival rates of both the

proposed protocol and the conventional protocol. The study concludes that the proposed protocol is superior.
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Table1 Specifications of ITS Communication Terminal
Wy P e IEEE802.11p
MACE IEEE802.11 DCF
F ¥ AV 1
P Py 12 Mbps
O 5 2 720 MHz
JE W F I 10 MHz
EEHD 20 dBm
ZAZ R -77 dBm
Fx ) TR ARKE -77 dBm
ZAEEME (DUL) 14dB
TH1E HE A Faf LA - 780m
ol LAY - 125m
PRici-EN Rl )
Ram Lyt =(2)
23y Nk 100 msec
F—FH A X 100 byte
Ny RON—=A N 125 usec
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Lios(d) = 21.8 + 26log (d) (1)
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Lios(d) when d < 23.36
Lios(d) =1451.5log (d) + 0.0216d — 13.6 (2)
when d> 23.36
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Fig.2 Road model and location of focused vehicles
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Fig.3 Hidden Terminal Problem
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Fig.4 Explanation of Existing Area of Hidden Terminals
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Fig.5 Transmitting timing control by vehicular direction
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Fig.7 Packet Arrival Rate of focused vehicles

AFETIE, IR—EHRTH 5 CAV-MACH UHFHITS H 4 [
WBEYATLACEALEGEORFEIZOWTHRE L. 1
BWIEHERO Y F ) FIIB VT, BENERKOEERE S
HL, Zo#iHIROTRENT 2R L, CAV-MACD
BVEIEEL 2 3000 L, CAV-MACIZ & 1) BEAUIE R O 5528 % (R
TEXLWREM AR L7z $72, CAV-MACEHER SR D3
v NELEREZFE LGSR 8T MELEER%EHELR T S
WA PER T AT T B M B & 241m Pl B2 3 5 BN S
B, BFEHRTIH60mLL ETRWE & 2R L7,

L1, W& L 0HERY F ) FI2B W TCAV-MACH
HEEDL LIS, VI =T a s ilBIFANTA—F
EFRAELT YIal—Yar2l0EEOTESLL0IC
) LT 085, £72, CAV-MACZ/\— K7 2712
FAE T, FEE - WG - R R EOLTFETH D,

SE Wk

(1) ¥4 #HoEgr,” [VHF/UHF 2 B1T % BEOHEF
O 70 OFAMHISM] 1B 2 EHRBEE#ESTS
DO—IREHR R ERZEEOKR", http://wwww.soumu.
go.jp/s-news/2007/070627_4.html

(2) FEEzcEE HEERA T2, http://www.mlit.go.jp/
jidosha/anzen/0lasv/

(3) ITSTE#HGEIE >~ A 7 L HEHE SRR, http://www.itsforum.
grjp/

(4) K. Seki, “Data relay performance of 5.8GHz inter-
vehicle communications (The Second Report)”, ITS
World Congress, 2006.

() FI, EE, Rl LAOEBEMTHEESY 1 I v Il
AT ) WML 4O 7286 DCSMA MAC7 1 ka2 )L”,
B2 1TS2007-80 (2008-03)

AAEGHI No.55 2008 - 40



R & — B

UHF: Ultra High Frequency (Hii#i%H)%)

ITS: Intelligent Transport Systems (7 8 528> A 7 4)
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ASV: Advanced Safety Vehicle (JtitZe4: HB)H)

CSMA: Carrier Sense Multiple Access

CAVIAR: Collision Avoidance Vehicle Information Anchored Relay

OSI: Open Systems Interconnection
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