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A Study on the Performance Analysis and Improvement
of Physical Layer for Next Generation ITS/DSRC
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Abstract

In this paper, the channel environment for next generation ITS/DSRC which is developed for 10Mbps
is modeled with ray tracing technique and, we analyzed BER of OFDM which has an advantage over
reducing the effect of ISI with multi-carrier and guard time, occuping bandwidth on 6-ray channel
environment. Also, we applied the one-tap equalizer to improve the performance of BER. In case only
OFDM is applied with 32 sub-carrier, the result of BER is under 107 from 10 to 100m if E,/ N,
is more than 23dB. But in case OFDM and one-tap equalizer are applied with 32 sub-carrier, E,/ N,
is required of about 17dB to achieve BER under 107°
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Fig. 1. Six-ray channel model.
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Fig. 2. The path loss of Six-ray model.
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2-Ray /| 3-Ray /| 4-Ray /{5-Ray /| 6-Ray /
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30m {0329 | 0108 | 0113 | 0011 | 0.007

50m {0339 | 0117 | 0121 | 0014 | 0011

70m | 0343 | 0122 | 0124 | 0015 | 0013

100m | 0346 | 0125 | 0125 | 0016 | 0.014
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Table 2. OFDM simulation parameter.

Modulation QPSK-OFDM
Carrier Frequency/
Data Rate 5.8GHz/10Mbps
Number of
subcarriers 16 3

Frequency Spacing
befween Subcarriers

588.2kbps 238.1kbps

FFT symbol duration

1.7 usec 4 2usec

Channel
Enviornments

-Riclan fading Channel
-Delay pread

* Rms : 150 nsec
-Maximum : 510nsec
-Doppler Frequency

: 966,7Hz(180km/h)
-Guard time : 600 nsec
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Fig. 4. The Comparison of BER with OFDM communi-
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10Mbps.
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Fig. 5. The structure of one-tap equalizer.
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