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Abstract: Cooperative vehicle safety system (CVSS) rely on periodical beacons to track neighboring vehicles. High traffic
density often causes channel congestion, seriously damaging the performance of CVSS. Existing congestion control strate-
gies aim to ensure the performance in network layer, without considering the service requirements of vehicles in different
driving contexts. To solve the problem, a distributed congestion control strategy using network utility maximization (NUM)
theory was proposed. First of all, the NUM model for channel resource allocation was introduced. A utility function reflect-
ing vehicle’s safety requirements was proposed in the model. Then under the condition of fixed transmit powers, a optimiza-
tion problem of channel resource allocation was proposed. Lastly, to solve the optimization problem, a distributed congestion
control algorithm named utility-based rate congestion control (UBRCC) algorithm was designed, the algorithm worked out
the optimal beaconing rate by updating vehicle’s congestion price, realizing the resource allocation according to vehicle’s
safety requirements. Simulation results validate that UBRCC algorithm can efficiently control channel congestion, reduce
transmission delay, ensure reliable data transmission and satisfies the requirements of safety applications.
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