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Abstract: This paper studied vehicle to vehicle and vehicle to infrastructure communication protocols 1. e.
Dedicated Short Range Communication ( DSRC) and Wireless Access in a Vehicular Environment ( WAVE) .
It investigated the latest development of global vehicular communication standards of US EU Japan and
China revealed DSRC system architecture fundamentals and standards analyzed the key techniques of
DSRC physical layer and MAC layer and discussed the difference between IEEE 802.11a and IEEE
802. 11p. Finally it foresaw the future development prospect of DSRC in automobile industry and
communication and gave a deep insight into technical characteristics of DSRC communication which
provided a reference for working out the vehicular communication development strategy in China.
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Tab.1 Chinese DSRC technical parameters
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Fig. 1 Difference of international DSRC standards
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Tab.2 Comparison of standards using frequencies of
915 MHz and 5.9 GHz

IEEE 1069 5 o
3 DSRC/WAVE
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WAVE
2008 2009 WAVE IEEES02. 11.
o IEEE1609 3.4.3 [IEEE802. 11p IEEE802.11 (a b g j
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( WAVE) - 7 802. 11p 802. 11 - 2007 o
; OFDM IEEE802. 11a PHY
IEEE1609.2 “ ( WAVE) PHY MAC
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Tab. 4 802. 11 modulation schemes and mappings
/
(Mbit *s71) OFDM
BPSK 48 4 172 48 1 48 BPSK
BPSK 48 4 3/4 48 1 48 BPSK
12 QPSk 48 4 172 9 1 48QPSK
802. 11a/sg 18 QPSK 48 4 3/4 96 1 48(0PSK
24 16QAM 48 4 172 192 1 48 16QAM
36 16QAM 48 4 3/4 192 1 48 16QAM
48 64QAM 48 4 172 288 1 48 64QAM
54 64QAM 48 4 3/4 288 1 48 64Q0AM
802. 11 — 2007 3 PHY 1/2;
o 20, 10 MHz 5 MHz o ; 5.8G 5.9G 700 MHz 900 MHz,
/ o 802.11a IEEE 802. 11p  ACR (
20 MHz o 802.11p 10 MHz ) SEM ( ) 802. 11 -
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Tab.5 Comparison of physical layer implementations in IEEE 802. 11a and IEEE 802. 11p
IEEE 802.11a IEEE 802.11P
/( Mbit s~ 1) 69 12 18 24 36 48 54 34.569 12 18 24 27 1/2
BPSK QPSK 16QAM 64QAM BPSK QPSK 16QAM 64QAM
1/2 2/3 3/4 1/2 2/3 3/4
52 52
4ps 8ps 2
0. 8 s 1.6ps 2
FFT 3. 2us 6. 4ps 2
16ps 32ps 2
0.312 5 MHz 0.1562 5 MHz 172
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Tab. 6 Power classes of 802. 11p "
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