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Abstract

In this paper, we analysed and simulated the high speed mobile wireless channel for IEEE802.11p
WAVE/DSRC standard draft. IEEE802.11p working group measured and suggested 6 channel model for
WAVE/DSRC systems which is used for vehicle to vehicle or vehicle to infra communication. However, the
models only provides numerical model, it did not provide Computer based software simulation model. So it
can not be used directly for performance estimation of WAVE system. In this paper we suggested simulation
technique of WAVE channel simulation which is developed S/W based WAVE channnel simulator. The
simulation results for PSD, LCR, and AFD are also obtained, which can be used for performance estimation
of IEEE802.11p based vehicular communication system.
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Fig. 1. Research of 5.9GHz band DSRC in USA.
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Table 1. Wave channel model.

Ty PISEIRY PSDU =7]

VTV — Expressway Oncoming without Wall,
1 200 bytes
300m — 400m Model

2 | RTV — Urban Canyon, 100 m Short Model 1000 bytes

3 | RTV — Urban Canyon, 100 m Long Model 1000 bytes
RTV — Expressway, 300m — 400m 140 km/hr

4 200 bytes
Model
RTV - E , 300m — 400m 200 km/h

5 Xpressway m m r 200 bytes
Model
VTV — Urban Canyon Oncoming, 100m Short

6 1000 bytes
Model
VTV — Urban Canyon Oncoming, 100m Long

7 1000 bytes
Model

8 |RTV — Suburban Street, 100m Short Model 1000 bytes
9 |RTV — Suburban Street, 100m Long Model 1000 bytes
10 | VIV — Expressway same direction 200 bytes
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Table 2. RMS delay spread, coherence bandwidth, coherence time analysis for WAVE channel.

Coherence Bandwidth [kHz] Coherence Time [us]
Model | S delay 90% 50% 90% 50%
e ] Correlation correlation Max. o (Hz] correlation correlation
1 43.58 458.93 4589.3 858 118.72 281.95
2 64.00 312.50 3125.0 994 102.47 243.38
3 38.46 520.02 5200.2 757 134.56 319.57
4 34.93 572.57 5725.7 813 125.28 297.56
5 34.93 572.57 5725.7 1164 87.51 207.83
6 37.35 535.48 5354.8 936 108.82 258.46
7 37.45 534.06 5340.6 936 108.82 258.56
8 74.42 268.76 2687.6 851 119.69 284.27
9 67.92 294.46 2944.6 851 119.69 284.27
10 64.16 311.72 3117.2 1572 64.80 153.89
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Fig. 3. Doppler PSD.
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Fig. 4. Simulation block diagram of WAVE channel.

WAVE Fading Generator
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Table 3. Simulation parameters for WAVE channel.
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¥ 4. WAVE afd 29 1[4]
Table 4. WAVE channel model 1[4].
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Fig. 9. LCR for path 1~11 of WAVE channel 1.
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