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DQN-based Adaptive Decentralized Congestion Control in
Cellular-V2X Networks
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Abstract

In a 3GPP LTE cellular vehicle-to-everything(C-V2X) mode 4, each vehicle user equipment(VUE) independently
selects available radio resources using the sensing-based semi-persistent scheduling(SB-SPS) algorithm. As the density
of VUEs increases, packet collisions increase, which leads to performance deterioration. This paper has proposed an
enhanced DQN(Deep Q-Network)-based distributed congestion control(DCC) to adaptively control the transmission time
interval according to densities of VUE(Vehicle User Equipment)s by training a DQN agent for various densities of
VUE. Simulation results show that the enhanced DQN based DCC outperforms in environments of various VUE
densities.
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Table 1. simulation parameter

V2X Mode C-V2X mode 4
Simulation run time 20s
: = lation:QPSK
MCS index 6( modu;ttgof8 )S .code
Center frequency 59GHz
Bandwidth 10MHz
Packet size 300 bytes

Pathloss model WINNER I, Scenario B1
2km Highway, 8 Lanes
60km/h with std of 3km/h

400,500,600 vehicles/2km

Road environment

Vehicle velocity

Vehicle density
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