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Performance evaluation of WAVE communication systems under a high-speed driving
condition in a highway
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Abstract

In recent years, a variety of ITS services are available such as driving information, road conditions, V2X messages as well as
navigation and traffic jams notification. The development of ITS services is accelerating by V2X communication technologies for
high-speed vehicles. In this paper, WAVE communication devices based on the IEEE802.11p standard is introduced as a solution
of V2X communication technologies. The H/W and S/W structures of the WAVE communication device and the characteristics
of RF/antenna are described. The performance is evaluated in the test road by measuring throughput, PER and latency. The
implemented WAVE communication device has 6~7 Mbps throughput with 10% PER at 1km coverage. The packet latency is
less than 3ms for the whole test road. It is shown that the implemented WAVE technology is satisfactory to provide ITS
services and Internet video-streaming services.
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(Table 1) RSU / OBU antenna characteristics

Freq. Range (GHz) 5.72~6.00 577~6.24
Bandwidth (MHz) 276 464
Peak Gain (dBi) 15 7
Avg. Gain (dBi) 45 -38
Beam width
{Azimuth/Elevation) 330733 360°/30°
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(Table 2) RSU and OBU test parameters

RSU OBU
Frequency 5.850~5.8956H:

Bandwidth 10MHz 10Miz

Ant. Type Patch Dipole

Ant. Gain 15 dBi 7 dBi

Ant. Height 12m 15m
Power 10 ~ 27 dBm | 3 ~ 20 dBm
Speed - ~100km/h
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No. Direction ks

(ms)
North 248

RSU1
South 2.94
North 2.69
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South 2.29
North 2.51
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North 2.40
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North 2.39
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