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A& 7HA= ITS(intelligent transport system) © Z-§3l7] $lal4= ISI(inter symbol interference)® AAE Z{7F Uvt B =RqAe=
OFDM-DSRC Alz=€d& 9% ald S35 dAgoen, dE3E dojd 4 HAFEH Agdol8E B3l 1 458 43

AR : DSRC 29, OFDM®H4], A5#mEA 28 LMMSE Ad53 Ad537)

Abstract : The signal in wireless multi-path channel is dffected by fading and ISI because of high data rate transmission, so the signal
has the high error rate. The present modulation and demodulation method of DSRC system can not expect sufficient for providing data
service over 1 Mbps, so the channel equalization and advanced modulation and demodulation methods are required. OFDM is generally
known as an effective technique for high data rate transmission system, since it can prevent ISI by inserting a guard interval. However,
a guard interval longer than channel delay spread has to be used in each OFDM symbol period, thus resulting a considerable loss in
the efficiency of channel utilization. Therefore the equalizer is necessary to cancel ISI to accommodate advanced ITS service with higher
bit rate and longer channel delay spread condition. In this paper, the channel equalizer for the OFDM —DSRC system was designed and
its performance in a multi-path fading environment was evaluated with computer simulation.
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Sort Passive DSRC Active DSRC Beacon
Frequency Band 5.8GHz 58GHz 200MHz
Cell size 10m 100m< 500m<
Bandwidth 5MHz 10MHz -
. down link @ ASK,
Modulation up link : DPSK ASK FSK
. . down link : 500Kbps
Transmission Velocity up link : 250Kbps 1Mbps 9.6Kbps
Multiple Access Point to point Point to multipoint Point to point
Protocol HDLC Slotted ALOHA HDLC
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Table 2 Normalized parameter by each ray

Sort 2nd-ray/LOS 3rd-ray/LOS 4th-ray/LOS 5th-ray/LOS 6th-ray/LOS
10 m 0.222 0.046 0.06 0.0033 0.0013
30 m 0.329 0.108 0.113 0.011 0.00741
50 m 0.339 0.117 0.121 0.014 0.011

70 m 0.343 0.112 0.124 0.015 0.013
100 m 0.346 0.1247 0.125 0.0155 0.0144
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Fig. 2 Communication channel model of DSRC system
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Fig. 3 Multi-path fading channel model
2.2.2 Equalization Technique
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Fig. 4 BER characteristics of DSRC system by data rate
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Table 4 Simulation parameter of DSRC system

Modulation OFDM-QPSK
Carrier Frequency 5.8 GHz
6 Mbps, 9 Mbps, 12 Mbps,
Data rate 18 Mbps, 24 Mbps
Sub-carrier 524, 48)
nummber
Bandwidth 16.6 MHz
Rate, K R=1/2, K=7
6-ray multi-path channel
Charmel between RSE & OBE distance : 100 m
environment
rms delay spread : 150 ns
Equalizer LS mode equalizer
architecture Pseudo LMMSE mode equalizer
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