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Abstract: Driven by the global "dual—-carbon" strategy, the high energy consumption of 5G base stations has become an urgent issue to ad-
dress. This paper analyzes four key challenges in the commercial deployment of 5G energy—saving technologies: hardware risks induced by
condensation, limited energy—saving effectiveness due to multi-mode shared radio frequency units, degradation in network performance
and user perception, and difficulties in defining energy—saving strategies for complex scenarios. To address these challenges, this paper pro-
poses targeted solutions, including hardware—software co—design, spectrum planning optimization, and dynamic balancing between user
perception and energy efficiency. Furthermore, leveraging artificial intelligence and large models, this paper establishes a "large model + big
data"—driven inverse energy—saving decision framework, providing a systematic approach to achieve efficient, intelligent, and reliable energy
savings for 5G networks.
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