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SCI-Aided Resource Allocation to Improve QoS Performance of V2X
Platooning Driving Service
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Abstract

Vehicle-to-everything (V2X), which supports various vehicle scenarios, includes platooning as a key scenario in cooperative intelligent
transport systems (C-ITS), aimed at enhancing the traffic efficiency. In platoon driving scenarios, it is crucial for vehicles within a
platoon to share their location and speed information reliably. However, as traffic becomes more congested, the probability of packet
collisions increases because vehicles in the same platoon occupy the same resources. This study analyzed the factors that lead to a
decrease in the quality of service (QoS) in communications, particularly when implementing a cooperative adaptive cruise control
(CACC) system in V2X platooning scenarios. Furthermore, we propose an SCI-aided collision avoidance resource allocation (SCI-aided
CARA) algorithm to improve communication QoS in CACC systems. The application of this algorithm demonstrated an enhanced
communication QoS performance in road environments with established CACC systems.
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Fig. 1. CACC system to maintain distance between vehicles.
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Table 1. CACC information exchange scenario parameters.

Name Normal vehicle | Platoon vehicle
Packet name CAM PAM
Payload size 300 Byte 500 Byte
Message —
Transmission rate 10 Hz 50 Hz
MCS 3 5
Vehicle density (o) [100, 125, 150] vehicle/km
Inter-vehicle spacing 117 m
. (75, % 0)
Tx-Rx distance 20 m
Inter-lane spacing 3m
Safety time gap (7,,,) - ‘ 0.6 s
Vehicle speed (v) 70 km/h
Resource selection window [1, 100] ms ‘ [1, 20] ms
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