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7.1.1 AIML based Network Energy Saving
As future 6G networks are expected to support higher traffic volumes, denser deployments, an increasing number of connected devices, and diverse services, network energy consumption is a critical concern for sustainability, operational cost, and environmental impact. Conventionally, network energy saving can be achieved by means such as deactivation of cells or beams if the corresponding traffic load is measured to be low. However, the following challenges are observed and can be potentially improved using AI/ML technique:

- Trade‑off between system performance and energy efficiency. Improving key system performance indicators (KPIs) often reduces energy efficiency, while optimizing for energy savings can negatively impact performance. Therefore, it is essential to strike an appropriate balance between the two.

- Limitations of traditional network energy saving parameter configurations. Conventional methods rely on fixed operational rules—such as enabling or disabling cells based on predefined load thresholds—which can be inflexible and difficult to optimize due to the challenge of selecting appropriate threshold values.

- Risk of localized optimizations reducing overall energy efficiency. Certain actions that enhance energy efficiency at a single RAN node may inadvertently degrade energy efficiency across the broader network, affecting multiple nodes.
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