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1. Introduction
At RAN3 meeting 114bis-e, the group has reached further agreements on solutions, input, output, feedback and standards impacts on AI/ML based mobility optimization. The details can be found at [1]. 
However, there are additional FFS items need to be discussed. In this contribution, we further discuss the input, output and feedback of the mobility optimization function.
2. Discussion
This section discusses the following topics:
· Input Information from the neighbouring RAN nodes
· [bookmark: _Hlk95247204]FFS: Predicted UE trajectory information from last serving cell 
· FFS: Predicted UE traffic information from last serving cell 
· FFS: Predicted achievable QoS parameters 
· FFS: UE unsuccessful handover information 
· Output
· FFS: Handover timing corresponding to each predicted cell 
· FFS: UE traffic prediction 
· FFS: Validity time for the Model inference output predictions if required
· Feedback
· FFS: UE Mobility/Trajectory from target NG-RAN
· Standards impact
· FFS: Predicted UE trajectory info from source NG-RAN node to target NG-RAN node
· FFS: Predicted UE traffic info from source NG-RAN node to target NG-RAN node
2.1 Input
The following input from the neighbouring RAN nodes were discussed during RAN3-114bis-e meeting, but no consensus was reached:
a) FFS: Predicted UE trajectory information from last serving cell 
b) FFS: Predicted UE traffic information from last serving cell 
c) [bookmark: _Hlk95253071]FFS: Predicted achievable QoS parameters 
d) [bookmark: _Hlk95253170]FFS: UE unsuccessful handover information 
[bookmark: _Hlk95251335]a) Predicted UE trajectory information from last serving cell
To facilitate the discussion, we modified Figure 5.3-2: Model Training and Model Inference both located in RAN node of the latest TP [1] as below (Figure 1).
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Figure 1. Illustration of “Predicted UE trajectory information from last serving cell”
In this figure, node 1 is the current serving node and node 2 is the HO target. When we discuss the inputs, we are referring to the inputs to either model training or model inference of node 1. In this figure, inputs are shown in Step 3, 4, 6 and 7.
The Predicted UE trajectory from last serving cell, actually should happen during the last handover procedure, and during which the specific UE was handed over from the last serving node (node 0) to the current serving cell (node 1). It was the output of model inference of node 0 in the last handover procedure. Timing wise, it is not necessarily close to the current handover that node 1 is going to initiate. Similarly, when node 1 perform model inference at Step 8, it can also output this information and send it to node 2. Therefore, we think it should be considered as one of the outputs when a node performs model inference and handover (timing wise they are closely connected), instead of an input. 
During RAN3 114bis-e, some companies suggested that the predicted UE trajectory information from last serving cell would be beneficial if the new source node (e.g., node 1) cannot perform its own prediction for some reason. However, as explained above, the predicted UE trajectory information may already become obsolete, thus it should not be used as input for the current AI/ML-based mobility optimization procedure.  
For reasons explained above, we suggest removing this FFS item.
Proposal 1: It is proposed not to consider “Predicted UE trajectory information from last serving cell” as an input and remove the corresponding FFS from TR 37.817.
b) Predicted UE traffic information from last serving cell
This is similar to a), the “Predicted UE trajectory information” case; the “Predicted UE traffic information” should be an output of the model inference at the current serving node. As we believe each serving node should make its own prediction using the newly received information from the UEs. The predicted UE traffic information from the last serving cell may become obsolete and should not be used for the current AI/ML mobility optimization. Thus, we do not see the need to send this information to neighbouring nodes. Instead, we propose to add UE traffic prediction as an internal output (see our Proposal 6).
Proposal 2: It is proposed not to consider “Predicted UE traffic information from last serving cell” as an input and remove the corresponding FFS from TR 37.817.
c) Predicted achievable QoS parameters
For this proposed input, the original proposal [3] says “For the input information from the neighbouring RAN node, the performance of handed over UEs from neighbour nodes can evaluate the impact of the strategy generated from AI/ML model. For example, in reinforcement learning, the performance data can be set as the reward for model training to improve the model efficiency. Apart from that, they can also describe the node status to provide reference for handover decision. One of the mobility optimization objective is to guarantee the QoS performance for the UE during mobility, so QoS parameters should be contained in the performance feedback, such as loss rate, delay, etc., to improve the handover robustness and user experience.”
This basically says each and every neighbouring node needs to make prediction on achievable QoS for unknown UE’s potential HO in the future. The current serving node will then gather this information from all neighbouring nodes. Then, “When the node needs to make the handover decision of one UE with a certain applications, the node can select a target cell whose predicted achievable QoS performance is better than or equal to the UE application requirements.” [3].
Beside the signalling overhead mentioned by multiple companies, this approach may not work either. This is mainly because the QoS is calculated without enough information of the specific UE to be handed over later, such as its location, channel condition and the like. It is unclear how the QoS can be predicted without UE-specific information.
Proposal 3: It is proposed not to consider “Predicted achievable QoS parameters” as an input and remove the corresponding FFS from the TR 37.817.
d) UE unsuccessful handover information
The original proposal says, “In the input information section, the first input from neighboring NG-RAN nodes mentions UE successful handover information, but for completeness it should also include unsuccessful handover since an RLF report could also be used to help the AI/ML model.”
We would like to point out that the target node may not have information for unsuccessful handover as the handover has failed. On the other hand, we also believe UE performance after handover should be considered as feedback to the model inference, and it should contain both successful and unsuccessful information (if there is any). However, it is kind of being covered by the current feedback “QoS parameters such as throughput, packet delay of the handed-over UE, etc”. 
Proposal 4: It is proposed not to consider “UE unsuccessful handover information” as an input. Clarify whether existing feedback “QoS parameters such as throughput, packet delay of the handed-over UE, etc” can fully cover UE performance after handover as feedback. The corresponding FFS in TR 37.817 should be removed.
2.2 Output
The following outputs were discussed during RAN3-114bis-e meeting, but no consensus was reached:
· Handover timing corresponding to each predicted cell
· UE traffic prediction
· Validity time for model inference output prediction
The proposal for adding handover timing corresponding to each predicted cell as output was described as following in [2]:
“To reduce service interruption, gNB further sends the predicted timing and selected target cell of predicted handover to the UE.”
As handover optimization is used to improve handover performance and UE experience for the current handover, this procedure takes place immediate after handover optimization decision is made, i.e., selecting the best cell/node that the UE should be handed over. The source gNB will initiate the handover procedure at the optimal time it determines. We don’t see the need of sending the predicted timing to the UE. 
Proposal 5: It is proposed not to consider handover timing corresponding to each predicted cell as an output and send such information to the UE for AI/ML-based Mobility Optimization. The corresponding FFS in TR 37.817 should be removed.
[bookmark: _Hlk95252015]In RAN3#115bis-e, some companies proposed to add UE traffic prediction as an external output to be shared with neighbouring nodes. We believe UE traffic prediction is useful in making handover decision at the serving node. Each serving node should make its own prediction using the newly received information from the UEs as such predicted information may be short-lived. Thus, we agree that UE traffic prediction is an output for AI/ML-based Mobility Optimization, but it should be treated as an internal output. 
Proposal 6: It is proposed to add and clarify that UE traffic is an internal output for AI/ML-based Mobility Optimization and remove the corresponding FFS from TR 37.817 after the update.
Some of the AI/ML model inference output may work better at the recipient node or module when its associated validity time is provided, e.g., the predicted handover target. For some other inference outputs, the validity time information may not be needed, e.g., UE trajectory prediction or traffic prediction, as such prediction outputs are generated on a periodic basis; thus, the previous inference result will be replaced with the new inference result when it is received at the next period.  
Proposal 7: It is proposed to add validity as an output for AI/ML-based Mobility Optimization only for applicable outputs, i.e., predicted handover targets, but not to generally apply to all the outputs. The details may be discussed during normative work phase. The corresponding FFS in TR 37.817 should be removed after the update.

2.3 Feedback
The following output was discussed during RAN3-114bis-e meeting, but no consensus was reached:
· UE Mobility/Trajectory from target NG-RAN
During RAN3-114bis-e meeting, some companies explained the need to include UE mobility/trajectory from target NG-RAN as feedback information from the target NG-RAN to the source NG-RAN. We believe such information can help the source NG-RAN node to do performance evaluation on its AI/ML-based models. Thus, we suggest adding the UE Mobility/Trajectory from target NG-RAN as part of the feedback information.  
Proposal 8: It is proposed to add UE Mobility/Trajectory from target NG-RAN as feedback from the target NG-RAN to the source NG-RAN to help the source node evaluate the model performance of AI/ML model(s). The corresponding FFS in TR 37.817 should be removed after the update.

3. Conclusion
In this contribution we discussed the procedures and message exchanges between entities involved in network energy saving, as well as input to, output from and feedback to the network energy saving function.
We therefore have the following observations and proposals.
Proposal 1: It is proposed not to consider “Predicted UE trajectory information from last serving cell” as an input and remove the corresponding FFS from TR 37.817.
Proposal 2: It is proposed not to consider “Predicted UE traffic information from last serving cell” as an input and remove the corresponding FFS in TR 37.817.
Proposal 3: It is proposed not to consider “Predicted achievable QoS parameters” as an input and remove the corresponding FFS from TR 37.817.
Proposal 4: It is proposed not to consider “UE unsuccessful handover information” as an input. Clarify whether existing feedback “QoS parameters such as throughput, packet delay of the handed-over UE, etc” can fully cover UE performance after handover as feedback. The corresponding FFS in TR 37.817 should be removed.
Proposal 5: It is proposed not to consider handover timing corresponding to each predicted cell as an output and send such information to the UE for AI/ML-based Mobility Optimization. The corresponding FFS in TR 37.817 should be removed.
Proposal 6: It is proposed to add and clarify that UE traffic is an internal output for AI/ML-based Mobility Optimization and remove the corresponding FFS from TR 37.817 after the update.
Proposal 7: It is proposed to add validity as an output for AI/ML-based Mobility Optimization only for applicable outputs, i.e., predicted handover targets, but not to generally apply to all the outputs. The details may be discussed during normative work phase. The corresponding FFS in TR 37.817 should be removed after the update.  
Proposal 8: It is proposed to add UE Mobility/Trajectory from target NG-RAN as feedback from the target NG-RAN to the source NG-RAN to help the source node evaluate the model performance of AI/ML model(s). The corresponding FFS in TR 37.817 should be removed after the update.
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