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Abstract: With the ongoing proliferation of 5G networks, there has been a surge in the deployment of base station equip-
ment. This trend has not only given rise to new demands within the telecommunications industry for enhancing the overall
energy efficiency of 5G base stations and achieving energy conservation and emission reduction but also imposed higher
standards on related manufacturers. While traditional reinforcement learning (RL) techniques hold promise for optimizing
energy-saving strategies for 5G base stations, they require extensive environmental interactions and model training time.
Moreover, in the face of dynamically changing base station operating environments, the variability in state and action

spaces can make it difficult for RL to learn effective strategies, and the generalization ability of traditional RL models is
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also limited. To address these challenges, a new framework for optimizing 5G base station energy-saving control strate-

gies based on the Decision Transformer (DT) model was innovatively proposed. The framework decouples the state and

action spaces corresponding to each base station for different scenario tasks and improves the original DT model based on

the trajectory priors to optimize the expected return of the model through the prior information of the trajectory data.

Simulation results demonstrate that compared to other RL algorithms, the proposed method can significantly reduce system

power consumption while ensuring the quality of service for users, and it can adapt to unknown tasks without retraining,

showcasing the distinct advantages and application potential of our approach in the context of 5G base station energy-

saving decision-making.
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