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Measurement Results of C-ITS Channel Characteristics Using
Real Environment Compensation Technique
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Abstract

In this paper, we design the internal parameters of the SIMO channel sounder suitable for the measurement of the high-speed travel
environment channel, and measure the characteristics of the wide-band channel by applying the proposed measurement method to the
Yeoju Smart Highway piloted at 5.89 GHz C-ITS. Based on the design of the receiving array structure suitable for the real environment,
the linear slope compensation method for the Doppler phase shift is applied to provide a reliable result on the Doppler effect due to

the incoming angle information and the surrounding environment in the multipath environment.
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Fig. 1. Channel measurement environment.
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Table 1. Channel sounder characteristics

Measurement campaign
Scenario C-ITS (MS: 100 km/h)

Measurement zone

Yeoju smart highway
Channel sounder (ETRI 5.9 G)

TX power @PA [dBm] 35
Center frequency [GHz] 5.89
BW(MAX) [MHz] 200
CIR length [PN code, ps] 1,024, 10.2
Sample rate [MHz] 200
Max Doppler(velocity) [km/h] ~550
Drop & snap shot rate [us, #] 655, 100>
RX array/structure [# 1] 4,105, 2, 1]
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Fig. 2. Channel sounder data acquisition structure.
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Fig. 4. Doppler calibration.
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Table 2. The measurement result for smart highway.

Scenario @S-Highway | WINNER D2a
BS/MS height(meter) 1.71.7 30/2.5
LOS/velocity LOS(100 knmv/h) | LOS(384 km/h)
#t (median 92 90
AoA(°) ¢ )
o (RMS spread) 34.1 31.6
¢ (median) —97.4 ~100(~380 kanh.
Doppler Trans)
(km/h) . _ 2~3 times
MAX(median) 184 @Doppler 1
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Fig. 5. Delay-Doppler observed at 28" drop.
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