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[ Abstract] Dense random deployment of small base stations will cause serious interferences and significant energy
consumption problems. In order to reduce network interference, ensure users’ network Quality of Service (QoS) and
improve network Energy Efficiency (EE) , this paper constructs a joint optimization framework based on Deep
Reinforcement Learning (DRL) for resource allocation and power control. By comprehensively considering the same
layer interference and cross layer interference in ultra-dense heterogeneous networks, the joint optimization of energy
efficiency and user QoS for joint control of spectrum and power resources is proposed. To address the NP-hard
characteristics of the joint optimization problem, a joint optimization algorithm based on DRL framework for resource
allocation and power control is propesed, and the states, actions and return functions of joint spectrum and power
allocation are defined.Then reinforcement learning, online learning, and offline training of deep neural network are used
to control network resources, soas to find the best resource and power control strategy. Simulation results show that
compared with the enumeration algorithm, Q-learning algorithm and two-stage algorithm, the proposed algorithm can
effectively improve network energy efficiency while ensuring users’ QoS.
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Fig.1 Schematic diagram of ultra-dense network scenario
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