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1. Introduction
The AI based energy saving was discussed during RAN3#114-e. In R3-216214 [1], the summary of the offline discussion was presented. This paper tried to have further discussions on the remaining open issues.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Background
Editor’s Note: FFS other input information required for AI/ML-based network energy saving. FFS if exact energy consumption value or energy efficiency gain is needed.

Editor’s Note: FFS other output information expected from AI/ML-based network energy saving. FFS detailed granularity and action of energy saving strategy. FFS on accuracy of predicted energy saving decision. FFS which exact energy saving strategy will be exchanged. Other energy saving strategies are FFS.

Editor’s Note: FFS other feedback expected from AI/ML-based network energy saving.
3. Discussion
In the last meeting, the group agreed to use the energy efficiency but not the energy consumption as the energy information. This is because the energy consumption is like an absolute value which is dependent on the node capacity (e.g. hardware) while the energy efficiency defines in terms of Data Volume divided by the Energy Consumption of the considered network elements. Obviously, energy efficiency reflects the real performance of the object (RAN node here) we want to evaluate. 
Acknowledge the exact energy information should be the energy efficiency, and remove the FFS on the input information. 
In the last meeting, some other output data were also proposed and discussed, without any conclusion.
· Validity time of energy strategy: As discussed in our paper [2], there is no need to include the validity time together with the output information every time. First, the assumption by RAN3 so far is that the received information are valid before a new version of such information is received. Second, the output information can be reported to the subscribed node with a given periodicity, which means the output information is valid during the time period (validity time). 
· Accuracy of predicted energy saving decision: As discussed in our paper [2], it is to evaluate the efficiency or performance of the model training which is also algorithm dependent, and it seems to be used for the model training or inference to evaluate itself.
[bookmark: _Toc423019662][bookmark: _Toc423019947][bookmark: _Toc423020276][bookmark: _Toc423020293][bookmark: _Toc423020301]No need to introduce new output data for the energy saving case. 
For the performance feedback of the AI/ML-based energy saving, the group agreed the following information in last meeting:
· Resource status of neighbouring NG-RAN nodes
· Energy efficiency 
In this paper, we propose to introduce the UE transmission performance measurements as the performance feedback of the AI/ML-based energy saving. To achieve an optimized balance between the energy consumed and the performance provided by the network, the UE and the target node can feedback the measurements related to the target cell serving the UE to the source node. The feedback from the target node could be used to update the energy-saving decision, e.g. used as reward information for reinforcement learning. The UE transmission performance measurements at the target cell could be the packet loss rate performed by the target node, or the packet delay performed by the UE. 
UE transmission performance measurement should be used as the performance feedback for the AI/ML model for the energy saving.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1:	Acknowledge the exact energy information should be the energy efficiency, and remove the FFS on the input information.
[bookmark: _Toc423020280]Proposal 2:	No need to introduce new output data for the energy saving case.
Proposal 3:	UE transmission performance measurement should be used as the performance feedback for the AI/ML model for the energy saving.
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[bookmark: _Toc88582287]5.1.2.3	Input of AI/ML-based Network Energy Saving
To predict the optimized network energy saving decisions, NG-RAN may need following information as input data for AI/ML-based network energy saving:
Input Information from Local node: 
· UE mobility/trajectory prediction
· Current/Predicted Energy efficiency
· [bookmark: _Hlk87285238]Current/Predicted resource status

Input Information from UE:
-      UE location information (e.g., coordinates, serving cell ID, moving velocity) interpreted by gNB implementation when available
· UE measurement report (e.g. UE RSRP, RSRQ, SINR measurement, etc)

Input from neighbouring NG-RAN nodes:
· Current/Predicted energy efficiency
· Current/Predicted resource status

If existing UE measurements are needed by a gNB for AI/ML-based network energy saving, RAN3 shall reuse the existing framework (including MDT and RRM measurements). FFS on whether new UE measurements are needed.
Editor’s Note: FFS other input information required for AI/ML-based network energy saving. FFS if exact energy consumption value or energy efficiency gain is needed.
[bookmark: _Toc88582288]5.1.2.4	Output of AI/ML-based Network Energy Saving
AI/ML-based network energy saving model can generate following information as output:
· Energy saving strategy, such as recommended cell activation/deactivation. 
· Handover strategy, including recommended candidate cells for taking over the traffic
· Predicted energy efficiency
· Predicted energy state (e.g., active, high, low, inactive)
Editor’s Note: FFS other output information expected from AI/ML-based network energy saving. FFS detailed granularity and action of energy saving strategy. FFS on accuracy of predicted energy saving decision. FFS which exact energy saving strategy will be exchanged. Other energy saving strategies are FFS.

[bookmark: _Toc88582289]5.1.2.5	Feedback of AI/ML-based Network Energy Saving
To optimize the performance of AI/ML-based network energy saving model, following feedback can be considered to be collected from NG-RAN nodes:
· Resource status of neighbouring NG-RAN nodes
· Energy efficiency 
· UE transmission performance measurement
Editor’s Note: FFS other feedback expected from AI/ML-based network energy saving.
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