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Recently, Vehicle Safety Communications (VSC) using Vehicle-to-Vehicle (V2V) and Roadside-to-Vehicle (R2V)
communications have attracted much attention in the field of Intelligent Transportation Systems. An integrated
V2V and R2V communications system as an advanced VSC has been studied intensively. It uses a Carrier-Sense-
Multiple-Access (CSMA) based protocol, and the both communications of V2V and R2V shares the same fre-
quency by employing a time division technique. To realize the integrated V2V and R2V communication system,
it is necessary that On-board equipment (OBE) shares the communication periods of R2V and V2V communica-
tions in the communicable area of R2V, and performs only V2V communications in the non-communicable areas
of R2V. Furthermore, in order to reduce the degradation of V2V and R2V communication quality, it is necessary
to prevent interference between R2V and V2V communications caused by the hidden terminal problem.

In this paper, we propose a Prioritized CSMA (P-CSMA) protocol. P-CSMA divides time into V2V and R2V
communications by distributing an R2V communication period (Slot Information: SI) . Moreover, in the case
where multiple Roadside units (RSUs) exist, we propose two SI distribution schemes to distribute each R2V
communication period of multiple RSUs. The first is All-slot distribution which transmits all R2V slots of nearby
RSUs. The second is One-slot distribution which transmits only its own R2V slot. We evaluate the V2V and R2V
communication performance using simulation and show that the proposed protocol reduces interference between
V2V and R2V communications.
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Table 1 Simulation Parameters
| RSU OBE
. .Trnnm-nissinn power [dBm] | 1_9
' Modulation | 160AM QPSK
| Packet size [bytes] 1000 100
RSU data size [bytes)/ plae
RSU slot length [ms] bl
I Frame length [ms) i - IIIH'I
| ‘Antenna height [m] [ 60 [15
. Antenna dir;:tiaualily | Omni dilrr.'r.'lionnl
| Antenna gain [dBi] | 0
| Feeder loss [dB] [0 3
| Msuivenun detestible seastiviey ‘ |77 (160AM)
[dBm] 82 (QPSK)
| Desirable to Undesirable signal | | 14(160AM)
Ratio[dB] 9 (QPSK)
| Carrier sense threshold [dBm] | 85
| Contention window size | - 63
. Propagation model ! ITUR P.1411-5
|

43
1.2

Vehicle density [vehicle/km/lane]
| Simulation time [s]
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Fig. 12 The packet arrival rate of the R2V link
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Fig. 13 The packet arrival rate of the V2V link
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