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Design and Verification of the C-V2X-based Onboard Terminal
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ABSTRACT: To meet communication requirements of vehicles running at high speed such as
low latency, high rate, and high reliability, an onboard terminal was designed based on C-V2X
technology and verified. A combined design of DMD31 chip and main and sub processors, a gain
design of main antenna and diversity antenna, and a new task scheduling and data interaction de-
sign were introduced to study the structures and main functions of the hardware system and the
software system of the proposed terminal specifically. Furthermore, the performance of the pro-
posed terminal was verified in static scenes and dynamic scenes. Results showed that, within 200
m, the communication delay of of the proposed terminal is less than 19.7 ms and the packet loss
rate 18 less than 0.03%. Compared to DSRC-based onboard terminals, the average communica-
tion delay is reduced by 0.4 ms, and the packet loss rate is reduced by 1.8% beyond 100 m. The

communication performance of the proposed onboard terminal meets the 3GPP TS 36.521 Re-
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lease 15 standard specification. Based on the terminal, various vehicle-road collaborative applica-

tions can be constructed.
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Hardware architecture of vehicle terminal
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Fig. 3 Data interaction and broadcasting
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Fig. 8 Communication performance in static scenarios
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Fig. 9 Communication performance in dynamic scenarios
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