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Considering the uncertainty of RES generation and BS traffic, we propose a heterogeneous multi-agent safe

reinforcement learning (HMAS-RL) algorithm to solve the problem.

In today''s 5G era, the energy efficiency (EE) of cellular base stations is crucial for sustainable

communication. Recognizing this, Mobile Network Operators are actively prioritizing EE for both ...

In this paper, hybrid energy utilization was studied for the base station in a 5G network. To minimize AC

power usage from the hybrid energy system and minimize solar energy waste, a ...

Discover how hybrid energy systems, combining solar, wind, and battery storage, are transforming telecom

base station power, reducing costs, and boosting sustainability.

Abstract: The ultra-dense deployment of base stations (BSs) results in significant energy costs, while the

increasing use of fluctuating renewable energy sources (RESs) threatens the safe operation of ...

In this work, we analyze the energy and cost savings for a defined energy management strategy of a RE hybrid

system. Our study of the relationship between cost savings and percentage of sites equipped ...

Grounded in the spatiotemporal traits of chemical energy storage and thermal energy storage, a virtual battery

model for base stations is established and the scheduling potential of ...

To address this challenge, the present study develops a comprehensive mathematical modeling framework for

bio-hybrid base stations powered by synthetic biology, with emphasis on ...

Thus, this study constructs a flexibility quota mechanism and a two-stage model for the optimal configuration

of multi-energy system coupling equipment to satisfy the growing demand for ...
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As we develop self-tuning capacitor banks for high-altitude base stations in the Andes, one truth becomes

clear: The future of telecom power isn''t about choosing between energy sources, but ...
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