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1	Introduction
In last RAN3#114 E-meeting, it was further discussed the potential standards impact for the use case of AI based Energy Saving on existing nodes, functions, and interfaces, and the updated TR was endorsed [1]. 
There are still some open issues which have not been agreed due to the limited time. This contribution will address these open issues. 
2	Discussion
1) Input Information:
Currently, following information has been agreed as the input Information for AI based 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.

For the input information from UE side, we have agreed UE measurement report. In our understanding, cell level measurements are the baseline, and the beam level measurements are also beneficial for the decision of the energy saving decision, i.e., handover UE to the proper target cell. Furthermore, UE’s traffic prediction, especially the UL traffic information, e.g., the predicted UL data rate, is useful for the energy saving decision, since by which the network side could decide whether to initiate energy saving strategy and even what kind of energy saving strategy could be used. Also, the QoS requirement of UE’s service is also helpful for the energy saving, so that the energy saving solution would not deteriorate UE’s QoS performance.
Proposal 1: Use cell level and beam level UE measurements, UE’s traffic prediction, as well as UE’s QoS requirement are used as input for AI based energy. 

2) Output data
It has been agreed that 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.
AS for the details of the energy saving strategy, we think only cell activation/deactivation is insufficient. We suggest to at least include various granularity of energy saving strategy to provide the flexibility to the operator, e.g., subframe shutdown, channel shutdown, carrier shutdown, deep sleep, etc. Actually, these different granularities of strategies have been widely utilized in the commercial LTE network. 
Proposal 2: The energy saving strategy includes various granularity of energy saving, e.g., subframe shutdown, channel shutdown, carrier shutdown, deep sleep, etc.

Another output of AI base network energy saving could be the validity time of the strategy, which was also discussed in the CB: # AIRAN2_ESSolution of last RAN3#114 e-meeting [2]. It was noticed that 8 of the 13 companies that answered the corresponding question deemed it as the output of energy saving. It could provide the operator another option to configure the energy saving strategy, e.g., during the period when the network is free, not only depending on the activation/deactivation mechanism. 
Proposal 3: The validity time of the energy saving strategy is also one output of the AI based network energy saving.

3) Feedback
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 
Editor’s Note: FFS other feedback expected from AI/ML-based network energy saving.

Besides above resource status of neighbouring NG-RAN nodes and energy efficiency, UE performance after HO, e.g., the packet loss rate or the packet delay performed by the UE, could also be the feedback information to help to optimize the performance of AI/ML-based network energy saving model. This is because in the commercial network, it is desired by the operator that the energy saving solution should not deteriorate the performance of the handover, from the perspective of both the UE side and the network side. Furthermore, it was also discussed in the CB: # AIRAN2_ESSolution of last RAN3#114 e-meeting, and it was noticed that 9 of the 14 companies that answered the corresponding question deemed it as the feedback of energy saving model. So, we think it is acceptable for majority companies.
Proposal 4: UE performance after HO could be the feedback information of AI based energy saving model.
3	Summary
This contribution addressed the open issues for AI based energy saving, and made following proposals:
Proposal 1: Use cell level and beam level UE measurements, UE’s traffic prediction, as well as UE’s QoS requirement are used as input for AI based energy. 
Proposal 2: The energy saving strategy includes various granularity of energy saving, e.g., subframe shutdown, channel shutdown, carrier shutdown, deep sleep, etc.
Proposal 3: The validity time of the energy saving strategy is also one output of the AI based network energy saving.
Proposal 4: UE performance after HO could be the feedback information of AI based energy saving model.
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