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1. Introduction
At RAN3 meeting 114e, 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, as well as the potential impacts to current standards. 
2. Discussion
This section discusses the following topics:
· Procedure for “AI/ML Model Training in OAM and AI/ML Model Inference in NG-RAN”: The NG-RAN sends the AI/ML model performance feedback to OAM (FFS).
· Input from UE: FFS predicted traffic
· Input from neighbouring RAN node: Position, resource status, FFS QoS parameters of historical HO-ed UE (e.g., loss rate, delay, etc.)
· Output: FFS whether the UE trajectory prediction is an internal output to the node hosting the Model Inference function
· Standards impact: To improve the mobility decisions at a gNB (gNB-CU), a gNB can request mobility feedback from a neighbouring node. Details of the procedure are FFS.
2.1 [bookmark: _Hlk85636688]AI/ML Model Training in OAM and AI/ML Model Inference in NG-RAN
Observation 1: In the scenario that AI/ML Model Training is performed on OAM and AI/ML Model Inference is on NG-RAN node, the information to be exchanged between NG-RAN and OAM is via OAM interface, which is implementation-dependent, thus, it is not part of scope of this Study Item.
Proposal 1: : In the scenario that AI/ML Model Training is performed on OAM and AI/ML Model Inference is on NG-RAN node, it is proposed not to discuss / specify any information to be exchanged between NG-RAN and OAM in the SI.  
2.2 Input, Output and Feedback
2.2.1 Input to AI/ML-based Mobility Optimization
The following Inputs from the UE side (in green text) have been agreed from RAN3#114-e meeting [1]:

Input Information from the UE: 
· UE location information (e.g., coordinates, serving cell ID, moving velocity) interpreted by gNB implementation when available. 
· Radio measurements related to serving cell and neighbouring cells associated with UE location information, e.g., RSRP, RSRQ, SINR
· UE historical serving cells and their locations
· Moving velocity
· FFS predicted traffic
Input Information from the neighbouring RAN nodes: 
· UE’s successful handover information in the past and received from neighbouring RAN nodes
· UE’s history information from neighbour
· Position, resource status, FFS QoS parameters of historical HO-ed UE (e.g., loss rate, delay, etc.)
· Resource status and utilization prediction/estimation
· SON Reports of handovers that are successful, too-early, too-late, or handover to wrong (sub-optimal) cell 
· Information about the performance of handed over UEs
· Resource status prediction
Input Information from the local node: 
· UE trajectory prediction output (will be used by the RAN node internally)
· Local resource status prediction 
[bookmark: _Hlk91775566][bookmark: _Hlk91774112][bookmark: _Hlk85659092]The remaining issue regarding candidate input feature from UE side to the AI/ML-based Mobility Optimization is the predicted traffic from the UE side. This requires UE to perform traffic prediction first then send the predicted result to the NG-RAN. This step is not desired as it will increase the air-interface signalling load. In addition, NG-RAN node may predict the UE traffic if it is deemed necessary / helpful for the AI/ML-based Mobility Optimization solution.
Proposal 2: It is proposed not to include predicted traffic from the UE as input and remove the FFS wording.
The remaining issue regarding candidate input feature from the neighbouring RAN nodes to the AI/ML-based Mobility Optimization is the QoS measurements of historical HO-ed UE to be provided/shared by the neighbouring RAN nodes like loss rate, delay, etc. Given that UE performance may be impacted by HO parameter settings (which may be modified occasionally), traffic distribution at the time of HO and others, it is not clear how beneficial the QoS measurements for historical HO-ed UE would help the AI/ML-based Mobility Optimization for future HO decisions. 
Proposal 3: It is proposed not to include “QoS parameters of historical HO-ed UE” from neighbouring NG-RAN nodes as input and remove the FFS wording.

2.2.2 Output of AI/ML-based Mobility Optimization
The following outputs (in green text) have been agreed from RAN3#114-e meeting [1].
· UE trajectory prediction (Latitude, longitude, altitude, cell ID of UE over a future period of time)
· Note: FFS whether the UE trajectory prediction is an internal output to the node hosting the Model Inference function
· Estimated arrival probability in CHO and relevant confidence interval
· Predicted handover target node, candidate cells in CHO, may together with the confidence of the predication
The remaining pending issue:
[bookmark: _Hlk92223730]Whether UE trajectory is an internal output to the node hosting the Model Inference function
The UE trajectory prediction result is an intermediate output at the source NG-RAN node for determining the handover target, which is the objective of AI/ML-based Mobility Optimization. It is not clear how beneficial to share the UE trajectory prediction output with other nodes, e.g., neighbouring NG-RAN nodes would help the neighbouring nodes to improve the future AI-ML based handover decision. To perform UE trajectory prediction at the target NG-RAN node after the UE is successfully handed over, it may request and collect UE location history information to train its own AI/ML model.
Proposal 4: It is proposed to treat UE trajectory prediction output as an internal output to the node hosting the Model Inference function.

2.2.3 Feedback to AI/ML-based Mobility Optimization
Another FFS item identified in RAN3#114-e meeting is:
To improve the mobility decisions at a gNB (gNB-CU), a gNB can request mobility feedback from a neighbouring node. Details of the procedure are FFS.
It is beneficial for the NG-RAN node that performs AI/ML-based Mobility Optimization decision to understand the performance using some attributes collected at the target RG-RAN node after the HO procedure to determine whether / how to improve the AI/ML-based solution, e.g., retrain AI/ML model. We recommend the following attributes to be collected at the target RAN-node and included in the feedback to be sent back to the source NG-RAN node. 
· UE performance information (for those UEs handed over from the source NG-RAN node)
· Resource status information and performance information (after the handover procedure)
Proposal 5: It is proposed to collect the following attributes at the target NG-RAN node after the handover procedure and included in the feedback to be sent back to the source NG-RAN node: 
· UE performance information for the UE(s) handed over from the source NG-RAN node
· Resource status information and performance information
To initiate collecting the identified feedback measurements at the target NG-RAN node, a few options may be considered:
· [bookmark: _Hlk92291375]Reuse the Handover Request procedure (with new IE to request the target NG-RAN to start collecting the identified feedback measurements once the handover procedure is successfully completed)
· Use a separate procedure for feedback request (an example is shown in Figure 2.2.3-1).
Figure 2.2.3-1: Feedback Request procedure

Even though using a separate/new procedure for the Feedback may be cleaner, we feel that reusing existing Handover Request message (with new IEs) may save the overhead of adding a new XnAP message at this time.
Observation 2: It is beneficial to leverage some feedback information received from the target NG-RAN node to improve the performance of AI/ML-based Mobility Optimization solution.
Observation 3: The Feedback measurements may include UE-specific information and NG-RAN node/cell-level information.
Proposal 5: It is proposed to reuse existing Handover Request procedure for the source NG-RAN to request the target NG-RAN to start collecting the identified Feedback measurements once the handover procedure is successfully completed. 

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.
Observation 1: In the scenario that AI/ML Model Training is performed on OAM and AI/ML Model Inference is on NG-RAN node, the information to be exchanged between NG-RAN and OAM is via OAM interface, which is implementation-dependent, thus, it is not part of scope of this Study Item.
Observation 2: It is beneficial to leverage some feedback information received from the target NG-RAN node to improve the performance of AI/ML-based Mobility Optimization solution.
Observation 3: The Feedback measurements may include UE-specific information and NG-RAN node/cell-level information.
Proposal 1: : In the scenario that AI/ML Model Training is performed on OAM and AI/ML Model Inference is on NG-RAN node, it is proposed not to discuss / specify any information to be exchanged between NG-RAN and OAM in the SI.  
Proposal 2: It is proposed not to include “predicted traffic” from the UE as input and remove the FFS wording.
Proposal 3: It is proposed not to include “QoS parameters of historical HO-ed UE” from neighbouring NG-RAN nodes as input and remove the FFS wording.
Proposal 4: It is proposed to treat UE trajectory prediction output as an internal output to the node hosting the Model Inference function.
Proposal 5: It is proposed to reuse existing Handover Request procedure for the source NG-RAN to request the target NG-RAN to start collecting the identified Feedback measurements once the handover procedure is successfully completed.
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