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1. Introduction

In last RAN3 meeting, some agreements on energy saving were achieved as below:
Proposal 1: AI-based energy saving solution is considered with following options:  
- NG-RAN predicts energy saving decisions by AI/ML model trained from OAM (Model training is located at OAM, and model inference is located at NG-RAN)
- NG-RAN is responsible for data collection, model training and generates energy saving decisions (e.g., for online training)
Proposal 2: RAN3 will prioritize to work on non-split architecture solution, before considering split architecture solution.

Proposal 3: Input information of AI-based network energy saving includes:

· Current/Predicted traffic load information of ES-Cell and its neighbor nodes
· Current/Predicted resource status of ES-Cell and its neighbor nodes 
· Current/Predicted energy information of ES-Cell and its neighbor nodes (FFS exact energy consumption value or energy efficiency gain)
· UE measurement report (e.g. UE RSRP, RSRQ, SINR measurement, etc)

· Cell ID

Proposal 4: Load measurement and energy information are needed as performance feedback for AI-based energy saving.
Proposal 5: AI-based network energy saving model can generate following information as output:

· Energy saving strategy (FFS detailed granularity and action)

· Handover strategy, including recommended candidate cells for taking over the traffic
· Predicted energy information (FFS exact energy consumption value or energy efficiency gain)
· Accuracy of predicted energy saving decision
Proposal 6: Agree the TP on AI/ML Network Energy Saving use case.
In this contribution, we will continue discussing the open issues and provide our point of view.
2. Discussion
2.1 Two option for AI/ML functionality location
There are two options for AI/ML functionality location as below.
Proposal 1: AI-based energy saving solution is considered with following options:  
- NG-RAN predicts energy saving decisions by AI/ML model trained from OAM (Model training is located at OAM, and model inference is located at NG-RAN)
- NG-RAN is responsible for data collection, model training and generates energy saving decisions (e.g., for online training)
The main difference is whether there is need to for NG-RAN to perform online training which aim to provide real-time energy saving decision. In my understanding, energy saving function can automatically shut down cell/ channel/carrier/symbol according to the load variation at different timing within a day and there is no requirement for real-time energy saving decision at this time. Therefore, we may support option 1, i.e. Model training is located at OAM, and model inference is located at NG-RAN at first.
Proposal 1: It is proposed to support Model training is located at OAM and model inference is located at NG-RAN considering there is no requirement for real-time energy saving decision at this time.
2.2 Relationship with other use case
As energy saving function is highly related with load prediction, it is inevitable to do some duplicate work. For example, as we can see from the agreement, load prediction has to exchange between neighbor NG-RANs which has been agreed in Load Balancing use case because load balancing decision also rely on load prediction. It may lead to inefficiency and conflict when different use case solve the same issue separately. To solve this issue, we support tool box which aim to define common function across multiple use cases.
At last RAN3 meeting, there is some issues raised on tool-box as below:
· What is a tool-box?

· The benefit of having such use cases for the purpose of this study should be clarified

· How the functions in the toolbox will be used across multiple use cases

· How tool in this box may work together or if they are interconnected/dependent on each other etc
In our opinion, load prediction may be used by many cases such as energy saving, load balancing, etc. and can be defined as a kind of tool-box. Load prediction can be discussed separately or in a specific case. Other use case can directly use the output of Load prediction and it is no need to consider how to handle load prediction issue.

Proposal 2: It is proposed to support define Load prediction function as a kind of tool-box.
Besides Load prediction, there may be other basic function can be define as tool-box. There is FFS discuss at last RAN3 meeting as below.
FFS whether below information is needed as input for AI-based network energy saving:

· UE mobility trajectory (history/current/predicted)

UE mobility trajectory may be needed as an input for AI-based network energy saving and Mobility Optimization use case. To avoid duplicated work, we may define UE mobility trajectory prediction as a tool-box. On the basis of that, we can use UE mobility trajectory prediction without considering how to implement this function.
Proposal 3: It is proposed to define UE mobility trajectory prediction as a tool-box if needed by AI-based network energy saving.
It may facilitate our work by using foundational tool-box. If revisiting the agreements and open issue in energy saving use case, we can find there are some issues which have been agreed in other use cases. For energy saving use case, we may define some tool-box at first and then decide whether to discuss these tool-box here or in other use cases, and then we can continue discussing energy saving use case based on these tool-box.

Proposal 4: It is proposed to define tool-box at first and then discussing energy saving use case based on tool-box.
3. Conclusion

Based on analysis above, we have the following proposals:
Proposal 1: It is proposed to support Model training is located at OAM and model inference is located at NG-RAN considering there is no requirement for real-time energy saving decision at this time.
Proposal 2: It is proposed to support define Load prediction function as a kind of tool-box.

Proposal 3: It is proposed to define UE mobility trajectory prediction as a tool-box if needed by AI-based network energy saving.

Proposal 4: It is proposed to define tool-box at first and then discussing energy saving use case based on tool-box.
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