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Abstract

Vehicular communications have been receiving much attention in intelligent transport systems(ITS) by combining communication
technology with automobile industries. In general, vehicular communication can be used for vehicle-to-vehicle(V2V) and vehicle-to-
infrastructure(V2I) communication by adopting IEEE802.11p/1609 standard which is commonly known as wireless access in vehicular
environment(WAVE). WAVE system transmits signal in 5.835~5.925 GHz frequency band with orthogonal frequency division multi-
plexing(OFDM) signaling. In this paper, after 32 bit processed the channel monitoring in MAC(Media Access Control) layer of WAVE
system implemented according to IEEE 802.11p standard, data were received and we evaluated the performance, we built the test bed
consisting of OBU(On Board Unit) in the real expressway. We transmitted WSM(WAVE Short Message) and received WSM between
OBU wirelessly. And then, we calculated channel occupancy time per one frame and throughput, and evaluated the performance.
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Table 1. Properties of OFDM signal in IEEE 802.11p.

Ll il Aseds
e 10 MHz
FFT =17] 64
Frkgat 744 0.15625 MHz
R 8.28 MHz
IFFT / FFT 744 6.4 ps
Guard interval 1.6 pus
AE 74 8.0(6.4+1.6) us

# 2. IEEE 802.11pellA o8] &ko] mE OFDM 4l
5 A% 9
Table 2. Transmission mode of OFDM signal according
to the data rate in IEEE 802.11p.

Coded bits Coded |Data bits

Data rate | Modu- | Coding o bits per | per
(Mbits/s) | lation | rate Sublzmier OFDM | OFDM
symbol | symbol

3 BPSK 1/2 1 48 24

45 BPSK 3/4 1 48 36

6 QPSK 12 2 96 43

9 QPSK 3/4 2 96 72

12 16-QAM | 12 4 192 96

18 16-QAM | 3/4 4 192 144

24 64-QAM | 273 6 288 192

27 64-QAM | 3/4 6 288 216
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Fig. 1. Frame structure of the WAVE MAC.
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Table 3. Test equipment parameters.

MAC IEEE1609.4
Standard LLC IEEE1609.3
PHY IEEE802.11P
Channel bandwidth 10 MHz
Frequency 5.860 GHz
24 dBm
RE Tx power (max 28.8 dBm)
Rx sensitivity —85 dBm
Stability + 10 ppm(max)
Antenna Gain 9 dBi
Data Data rate 9 Mbps
Modulation QPSK OFDM
Time Link access < 100 msec
Packet latency < 100 msec
Distance Communication area = 23 km
Velocity Vehicle speed 100 kph
Power source DC 12V
GPS Ublox
System VIV Vehicle to. Vehicle
communication
Interface Ethernet, USB, UART
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