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1	Introduction
In the last RAN3#117bis-e meeting, it was agreed that during HO procedure, the predicted cell-based UE trajectory prediction can be provided from source gNB to target gNB, and the target can send the measured UE performance information back to source gNB. In this paper, we further discuss the relevant issues. 

	Cell based UE Trajectory Prediction is transferred via existing HO signalling messages, it’s FFS on whether other way to transfer the cell based UE Trajectory Prediction information is needed. 
Support the following UE performance information to be sent for feedback purposes: Average Packet Delay, Average UE Throughput DL, Average UE Throughput UL, Average Packet Error Rate. 




2	Discussion
[bookmark: _Hlk114733628]2.1	Procedure used to transfer the UE performance measurement
It has been discussed in the previous RAN3 meetings, that which procedure shall be used to request the UE performance feedback after handover. In our observation, there are two options on the table, 
· Option 1: request UE performance feedback in another procedure after HO 
· Option 2: request UE performance feedback in HO REQ message
In the following, we try to analyse the pros and cons of the two options. 
[bookmark: _Toc118450374]RAN3 discusses and down selects the following options for source gNB to request UE performance feedback from target gNB
a. [bookmark: _Toc118450375]Option 1: request UE performance feedback in another procedure after HO 
b. [bookmark: _Toc118450376]Option 2: request UE performance feedback in HO REQ message

Option 1: request UE performance feedback in another procedure after HO
In option 1, after the source gNB receives the HO REQ ACK message, source gNB triggers another procedure to request the UE performance feedback from the target gNB. After receiving the request message from the source gNB, the target gNB will start measuring the UE performance (e.g., Average Packet Delay, Average UE Throughput DL, Average UE Throughput UL, Average Packet Error Rate) and sends the measurement result back to source gNB once finishes.
Option 1 will not impact the legacy HO REQ message, while it may have UE context misalignment issues between the source gNB and the target gNB, especially considering majority companies prefer that it’s upon network implementation for how long should source gNB keeps the UE context after HO procedure. 
For example, after the HO procedure, before receiving the UE performance request message from the source gNB (since target gNB does not know if/when the source gNB will send the request), the target gNB may send UE context release message and delete the context used for the finished HO procedure (e.g., source/target UE XnAP ID). Then when the source gNB sends the UE performance request message including the source/target UE XnAP ID, the target gNB cannot understand. Also, it could be possible that target gNB has already handed over the UE to another gNB, when receives the UE performance request from the source gNB. 
	It is up to implementation for how long to maintain the UE context after a HO, to enable association of UE Performance Feedback to the UE context?



[bookmark: _Toc118277446][bookmark: _Toc118450370]If it’s upon gNB implementation for how long should the gNB keep the UE context, the target gNB may not keep the UE context used for the finished HO when receiving the UE performance request from the source gNB, which leads to failed UE performance request.




Figure 1: request UE performance feedback in another procedure after HO



Option 2: request UE performance feedback in HO REQ message
In Option 2, the source gNB can add indication in the HO REQ message to request UE performance feedback from the target gNB. Then the target gNB will start measuring UE performance immediately after the HO procedure, and send the measured UE performance feedback back to source gNB once finishes. 
Compared with option 1, option 2 can avoid the UE context handling misalignment between source gNB and target gNB, since the target gNB will understand from the UE performance request indication in HO REQ message that it shall keep the UE context (e.g., UE XnAP ID used for HO) for sending the UE performance feedback later on. 
[bookmark: _Toc118277447][bookmark: _Toc118450371]Requesting UE performance feedback in HO REQ message can avoid misalignment between source gNB and target gNB w.r.t UE context handling. 



Figure 2: request UE performance feedback in HO REQ message

Table 1: Benchmark of options for source gNB to request UE performance feedback from target gNB
	
	Option 1: request UE performance feedback in another procedure after HO
	Option 2: request UE performance feedback in HO REQ message

	Pros
	· No impact on legacy HO REQ message
	· No extra request signalling needed
· No misalignment between source gNB and target gNB w.r.t UE context handling

	Cons
	· Extra signalling to request UE performance feedback after HO
· Possible misalignment between source gNB and target gNB w.r.t UE context handling, which leads to failed procedure.
	· Impact on legacy HO REQ message



Based on above analysis, option 2 seems to be a technically better solution. Considering UE performance feedback is HO scenario specific and RAN3 also agreed to use HO REQ carrying predicted UE trajectory, it is ok to embed the UE performance feedback request in the HO REQ message.  
[bookmark: _Toc118450377]RAN3 tries to agree on Option 2. If RAN3 agrees Option 1, source gNB shall sends the UE performance feedback request before receiving the UE context release message. 


2.2	Feedback actual UE trajectory
First of all, as captured in TR 37.817 and raised in many discussions during the study item, it is considered crucial for the entity responsible for Model Training to understand the model performance after deploying the model to the Model Inference. The Model Training entity shall trigger model retraining/update in case the model performance becomes unacceptable, e.g., the produced prediction result is far away from the actual measurement result meaning large prediction error. 


Figure 3: Functional Framework for RAN Intelligence
[bookmark: _Toc114586286][bookmark: _Toc114586348][bookmark: _Toc114586874][bookmark: _Toc114755084][bookmark: _Toc118277448][bookmark: _Toc118450372]Model performance monitor is crucial for the Model Training entity to retrain/update the AI/ML model in case the model performance becomes unacceptable. 

If a source NG-RAN node has sent UE trajectory prediction to a target NG-RAN node, the source NG-RAN node could be interested to know if the prediction is accurate or not. If the prediction accuracy becomes low, the source NG-RAN node could trigger the process to retrain the AI model. On the other hand, since the UE will disconnect from the source NG-RAN node, the source NG-RAN node can no longer measure the actual UE trajectory or UE traffic after the handover. Therefore, it can only rely on the target NG-RAN node to provide the actual measurement result (e.g., measured UE trajectory) back to the source NG-RAN node, which can be further used to determine if the prediction was accurate and retrain the model using the actual measurement result if needed.
[bookmark: _Toc110437861][bookmark: _Toc110545286][bookmark: _Toc114755085][bookmark: _Toc118277449][bookmark: _Toc118450373]The source NG-RAN node needs to know if the prediction result that has been provided to the target NG-RAN node is accurate and retrain the AI model if needed.  
[bookmark: _Toc114586877][bookmark: _Toc118450378]RAN3 confirms there is a need for the source NG-RAN node, that has made UE trajectory prediction and then sends to the target NG-RAN node, to understand the prediction accuracy as part of the AI/ML model performance monitor. 
[bookmark: _Toc118450379]RAN3 discusses mechanisms for the source NG-RAN node to obtain actual UE trajectory, that is corresponding to the prediction result that has been provided, from the target NG-RAN node after handover. 


[image: ]
Figure 4: Exemplary procedure to transfer prediction result and get actual measurement during handover 


2.3	Predicted UE traffic 
Although it’s not explicitly captured in TR 37.817, we believe predicted UE traffic (i.e., data volume in a time window) can also be provided to the target gNB similar as predicted UE trajectory. The reasoning is similar. During handover, if the source NG-RAN node has predicted UE traffic available, it is technically beneficial for the target NG-RAN node to be aware of as well considering:
· The target NG-RAN node doesn’t have to perform the AI inference again if the prediction is provided from the source NG-RAN node. Computing resources for AI inference can be saved. 
· The target NG-RAN node can utilize the predicted UE traffic provided by the source NG-RAN node for future load balancing, energy saving, or mobility optimization decisions.  
Therefore, RAN3 is suggested to support the source NG-RAN node to transfer the predicted UE traffic related to the handed-over UE to the target NG-RAN node. 
[bookmark: _Toc118450380]predicted UE traffic (i.e., data volume in a time window) can also be provided to the target gNB similar as predicted UE trajectory

3	Conclusion
Based on the discussion above, we observe:
Observation 1	If it’s upon gNB implementation for how long should the gNB keep the UE context, the target gNB may not keep the UE context used for the finished HO when receiving the UE performance request from the source gNB, which leads to failed UE performance request.
Observation 2	Requesting UE performance feedback in HO REQ message can avoid misalignment between source gNB and target gNB w.r.t UE context handling.
Observation 3	Model performance monitor is crucial for the Model Training entity to retrain/update the AI/ML model in case the model performance becomes unacceptable.
Observation 4	The source NG-RAN node needs to know if the prediction result that has been provided to the target NG-RAN node is accurate and retrain the AI model if needed.


Based on the discussion above, we propose:
Proposal 1	RAN3 discusses and down selects the following options for source gNB to request UE performance feedback from target gNB
a.	Option 1: request UE performance feedback in another procedure after HO
b.	Option 2: request UE performance feedback in HO REQ message
Proposal 2	RAN3 tries to agree on Option 2. If RAN3 agrees Option 1, source gNB shall sends the UE performance feedback request before receiving the UE context release message.
Proposal 3	RAN3 confirms there is a need for the source NG-RAN node, that has made UE trajectory prediction and then sends to the target NG-RAN node, to understand the prediction accuracy as part of the AI/ML model performance monitor.
Proposal 4	RAN3 discusses mechanisms for the source NG-RAN node to obtain actual UE trajectory, that is corresponding to the prediction result that has been provided, from the target NG-RAN node after handover.
Proposal 5	predicted UE traffic (i.e., data volume in a time window) can also be provided to the target gNB similar as predicted UE trajectory
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