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ABSTRACT

Vehicular communications is system which can be applied for transmission of various safety messages or Intelligent Transportation
Systems(ITS) applications by combining vehicle/road technology with Information and Communication Technology(ICT). 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. In general, vehicular communications can be used for vehicle-to-vehicle and vehicle-to-infrastructure communication by
adopting IEEE802.11p/1609 standard which is commonly known as wireless access in vehicular environments. In this paper, WAVE
communication standard based on the IEEE802.11p is explained and signal characteristics in WAVE communication is introduced. Also,
The H/W and S/W characteristics in Road Side Station and On Board Equipment for the Vehicle to Everything communication are
analyzed. Received Signal Strength which is power of receiving signal of communication equipment is measured in test road to estimate
the real WAVE communication’s performance. It is shown that the implemented WAVE communication technology is satisfactory to

provide ITS services.
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1. WAVE 84 BEE

WAVE 28 4%< IEEE 802.11p & A9 5
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IEEE 802.11p%} IEEE 802.11a8] &< X2 e}
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(Table 1) Standard IEEE 802.11p, IEEE 802.11a

IEEE 802.11a IEEE 802.11p
Symbol duration 4 ps 8 us
Guard period 0.8 s 1.6 us
Subcaicr 0.3125 MHz 0.15625 MHz
separation
OFDM 52 52
subcarriers
Default
Bandwidth 20 MHz 10 MHz
Data rates / 6,9, 12, 18,24, | 3, 45,6, 9, 12,
Mbps 36, 48, 54 18, 24, 27
5.9 GHz
Frequency Band 5 GHz ISM dedicated

<Table 1>°|4] E ™ IEEE 802.11p2 7]&9 FA
A TFIE= g2A SGHzASMH =)7} opbd 1] =9
7% 5.850~5.925GHz9] F3<FE A48}, 20 MHz
Ade Agso s 10 MHzY Y ES 17 71 &4
gz o] &3l tlolH 4% (datarate)= 10 MHz2|
AAgEZ L& o] 83l BPSK, QPSK, 16 QAM, 64
QAMT 9] Wzw4ol el 3~27 MbpsE A gtk
[12].
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(Table 2) Antenna characteristics
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(Fig. 2> Location of RSS on the test road
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(Table 3) RSS and OBE test value

RSS OBE
Frequency 585~589GHz | 5.85~5.89 GHz
Bandwidth 10 MHz 10 MHz
Antenna Type Patch Dipole
Antenna Gain 15 dBi 7 dBi
Power 10~27 dBm 3~20dBm
Speed - 0~ 100 km/h
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(Fig. 3) Received Signal Strength measure-
ments for each 1-56 RSS(Up Train)
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(Fig. 4> Received Signal Strength measure-
ments for each 6-9 RSS(Up Train)
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(Fig. 5) Received Signal Strength measure-
ments for each 1-b RSS(Down Train)
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(Fig. 6) Received Signal Strength measure-
ments for each 6-9 RSS(Up Train)
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(Fig. 7) Received Signal Strength measure-
ments for teat road(Up Train)
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(Fig. 8) Received Signal Strength measure-
ments for test road(Down Train)
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