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ABSTRACT

In this paper, we consider the multiple unmanned aerial vehicle-base station(UBS)-based 3D cellular networks
to provide air-to-ground(A2G) communication coverage to moving ground users. Especially, to alleviate the short
network lifetime problem of the UBS networks, we aim to control the movement and the transmission power of
UBS so that maximizing the network-wide energy efficiency. However, considering the dynamic environment in which
ground users move, deriving the optimal solution to the problem is significantly difficult with existing iterative methods
or optimization methods. Therefore, in this paper, we propose a distributed deep Q-network(DQN)-based UBS control
method. Also, to show the advantages of the distributed learning, we introduce two centralized learning methods,
and then we consider the two centralized learning method, multi-agent distributed Q-learning(MD-QL) and greedy
action(GA) methods as benchmarks. Conclusionally, we verify that the performance of the proposed method

outperforms the conventional methods according to the movement speed of the ground user and the number of UBSs.
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Table 1. Simulation parameter
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Table 2. Average energy efficiency comparison for
network size in 2-agent and 3-agent scenarios
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