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Abstract

In communication networks, when the user communication demand decreases over time, base sta-
tions can implement two energy-saving decisions: one involves directly shutting down low-load
base stations and transferring user services to other operational base stations; the other entails
gradually reducing the energy consumption of base stations through hierarchical power adjust-
ment, ensuring that communication services remain stable. In this paper, the base station energy-
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saving decision optimization method based on Deep Deterministic Policy Gradient (DDPG) will com-
prehensively consider the user communication service quality and system energy consumption and
select the optimal energy-saving decision. The experimental results show that, compared with the
baseline experiment in which base stations maintain high power operation, the two energy-saving
decisions proposed in this paper can improve the comprehensive performance of system energy
consumption and delay by 47.5% and 56.4%, respectively. When comparing the two energy-saving
decisions, direct shutdown shows faster convergence, while hierarchical power adjustment has
more advantages in the overall performance of energy consumption and delay, representing a
16.9% improvement over the shutdown decision.
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Figure 1. Communication network topology diagram
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Figure 2. Energy-saving decision I: shutdown low-load base stations
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Figure 3. Energy-saving decision Il: hierarchical power adjustment
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Figure 4. Base station energy-saving decision optimization method based on DDPG
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