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Introduction
During the last RAN3 #118 meeting, it is still open how to transmit single UE performance feedback:
There seems to be agreement that reporting of AI/ML feedback is sent in a new class 2 procedure, but this agreement can be finalized when the stage 2 discussion finalized in the future. Whether this is the same class 2 message as already agreed for Data Reporting of AI/ML Related Information is FFS. 
It is FFS the feedback is triggered via the handover request, or via a new class 1 procedure (same or different from the previously agreed for initiating the reporting of AI/ML Related Information).
In this contribution, we mainly focus on how to request and report UE performance feedback information.
Discussion
UE performance feedback
In the RAN3 #117bis-e meeting, the following was agreed for UE performance feedback:
	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. 
Other UE performance for feedback purposes is FFS.


It is understood that the UE performance feedback is only provided by the target NG-RAN node for those UEs who are handed-over by the source NG-RAN node as the result of AI/ML model inference. 
If one NG-RAN node decides to handover a UE to another NG-RAN node based on AI/ML model inference, following existing handover procedure, the Handover Preparation procedure is used to request the neighbouring NG-RAN node to establish necessary resources for an upcoming handover. 
This procedure can also be used to request the neighbouring NG-RAN node to perform measurements for this handed-over UE's performance feedback. Then the target NG-RAN node can reply an acknowledgment whether it can perform the corresponding measurement or not.
One may consider using a new class 1 procedure (either the same or different AI/ML related information reporting procedure agreed in RAN3 #117e) to request UE performance feedback for the handed-over UEs. 
Since the UE performance feedback should be measured as soon as the UE is handed-over, this request should be sent no later than Handover Request, so that the target NG-RAN node can be promptly ready to perform the corresponding measurement for the UE requested from the source. Note that, in the legacy HO, the UE starts to access the target cell as soon as it receives the HO CMD. The target should be ready before then, so that the UE performance can be measured as soon as the UE accesses the target. 
Observation 1: UE performance feedback request should be sent no later than Handover Request to allow target NG-RAN node measure its performance as soon as the UE is handed-over.
It is noted that RAN3 agreed this new AI/ML related information reporting procedure is a non-UE associated procedure in RAN3 #117bis-e meeting.
	The new procedure is non-UE associated procedure. If needed, the procedure can be used to capture UE-associated information. 


Though the agreed AI/ML related procedure can be used to capture UE-related information or another new UE-associated AI/ML related information reporting procedure can be introduced, but if we go this way, the source NG-RAN node needs to generate two separate messages, one for handover request and another one for UE performance request. 
This is because the handover decision of predicted UE is triggered in real-time and independent. AI/ML based mobility optimization inference result may trigger different UEs to handover to different target NG-RAN node at different time. Then as mentioned earlier, triggering a single AI/ML related information reporting procedure that requests multiple UEs’ performance feedbacks at the same time could be late for the target to perform measurements for some UEs. If to avoid this situation, then in the end, such non-UE associated AI/ML procedure will be triggered for each and every UE individually whenever HO is requested, which is essentially nothing but a UE-associated procedure.
Observation 2: The non-UE associated AI/ML related procedure to carry multiple UEs’ performance feedback request at the same time will eventually end up triggering the procedure for each and every UE individually whenever HO is requested, due to the nature of UE HO decision in real-time and independency of UE handover, and to make the target be ready to perform measurements as soon as the UE accesses.
Observation 3: This eventually leads the source to end up sending two separate messages to the target for each UE to be handed-over.
Hence, if AI/ML related information reporting procedure is used to carry UE performance feedback request, when the number of UE handover decision increases, the number of signaling will be twice as much as using a single Handover preparation procedure, which is redundant and unnecessary. The original intention of such AI/ML related procedure was to reduce signalling efforts, but based on our analysis, this clearly makes the situation even worse.
Observation 4: The number of signaling when using AI/ML related procedure for UE performance feedback request is twice as much as using a single Handover preparation procedure.
One may also say that this single AI/ML related information reporting procedure can be sent before all UEs’ handover happens to request the UE performance feedback for all related UEs. However, it will introduce more problems:
1. To prepare measurement, the target NG-RAN node needs to know/process the UE context of the handed-over UE before the actual UEs’ handover happens. More effort is needed to identify the same UE in these two separate procedures, as the actual UE context will only be sent to the target NG-RAN node in Handover Request message.
2. It is also possible that the handover may not happen or may fail eventually. In such cases, it will become a waste and useless for target NG-RAN node to prepare measurement for such UE in advance. Moreover, additional singalling will be needed for the target NG-RAN node to understand that the handover is cancelled so that the target NG-RAN node can release the relevant UE context received beforehand.
Observation 5: Even a single AI/ML related information reporting procedure is sent before all UEs’ handover to request UE performance feedback for all related UEs, it may lead to more problems: 1) effort to map UE identify between two separate procedures due to missing of UE context; 2) resource waste at target NG-RAN node to prepare for measurement if handover is failed or not triggered, and additional signaling will be needed to inform the target NG-RAN node about the cancelled handover.
Additionally, as agreed in RAN3 #118 meeting, cell-based UE trajectory prediction is transferred to the target gNB via the Handover Request.
	UE Trajectory Prediction is transferred to the target gNB via the Handover Request.


We think a consistent message design should be followed and preferred, that is, the UE performance feedback request is also requested via Handover Request.  
In conclusion, we first think that requesting/responding UE performance feedback is better to be a UE-associated procedure. The source NG-RAN node is better to request the UE’s performance feedback in the Handover Request message. Following that, the target NG-RAN node can provide the acknowledgement on whether it has accepted the request or not to the source NG-RAN node in the Handover Request Acknowledge message.


Proposal 1: Enhance the Handover Request message to carry request for UE performance feedback; Handover Request Acknowledgement message to provide acknowledgement on whether it has accepted the request or not. 
Once accepted, now the target NG-RAN node needs to calculate the average of the requested UE's performance feedback over a certain period. The target cannot provide the handed-over UE's performance as soon as the UE successfully accesses the target. The Handover Success message, which has been designed to be triggered as soon as the target knows that the UE has successfully accessed, would not be suitable to carry the handed-over UE's performance feedback because such information may not be available. 
Observation 6: Though the HO target needs to be informed to perform UE performance measurements for feedback when HO is requested, the UE performance information needs to be collected over a certain period after the UE successfully accessed the target. 
Observation 7: The Handover Success message, which has been designed to be triggered as soon as the target knows that the UE has successfully accessed, is not suitable to carry the handed-over UE's performance feedback.
Therefore, we think that a new UE-associated procedure is necessary to carry such UE performance feedback. Based on the feedback request carried over Handover Request, the target NG-RAN node, after the UE accessed to the target, can take time to measure the UE's performance and send the feedback via the new procedure. 
Different from other AI/ML information (e.g. predicted information), the source NG-RAN node already knows the handed-over UE’s performance before its handover. To understand how well the UE is behaved after its handover for AI/ML model retraining, the source NG-RAN node needs UE performance feedback from the target NG-RAN node and needs to compare with its original performance before handover. It can either be a one-time feedback or a periodical feedback.
If it’s one-time feedback, the source NG-RAN node can indicate the timing information to the target NG-RAN node of when this information needs to be provided. The target NG-RAN node may encode the average value of the corresponding measurements in this new “UE Performance Feedback Report” message and then send to the source NG-RAN node at the requested timing. 
If it’s periodical feedback, a periodic information needs to be configured by source NG-RAN node together with UE performance feedback request via Handover Request.
Proposal 2: Define a new UE-associated procedure to carry the handed-over UE’s performance feedback to the source NG-RAN node, which can be sent after the UE successfully accessed to the target and the requested measurements are performed.
Proposal 3: Define the UE performance feedback as "one-time" feedback and/or "periodical" feedback. The source NG-RAN node includes such timing information in the Handover Request message to indicate when the feedback should be provided by the target NG-RAN node and/or by the periodicity.
Conclusion
In this contribution, we discussed the request/response message used for UE performance feedback.
We propose the following observations and proposals:
Observation 1: UE performance feedback request should be sent no later than Handover Request to allow target NG-RAN node measure its performance as soon as the UE is handed-over.
Observation 2: The non-UE associated AI/ML related procedure to carry multiple UEs’ performance feedback request at the same time will eventually end up triggering the procedure for each and every UE individually whenever HO is requested, due to the nature of UE HO decision in real-time and independency of UE handover, and to make the target be ready to perform measurements as soon as the UE accesses.
Observation 3: This eventually leads the source to end up sending two separate messages to the target for each UE to be handed-over.
Observation 4: The number of signaling when using AI/ML related procedure for UE performance feedback request is twice as much as using a single Handover preparation procedure.
Observation 5: Even a single AI/ML related information reporting procedure is sent before all UEs’ handover to request UE performance feedback for all related UEs, it may lead to more problems: 1) effort to map UE identify between two separate procedures due to missing of UE context; 2) resource waste at target NG-RAN node to prepare for measurement if handover is failed or not triggered, and additional signaling will be needed to inform the target NG-RAN node about the cancelled handover.
Proposal 1: Enhance the Handover Request message to carry request for UE performance feedback; Handover Request Acknowledgement message to provide acknowledgement on whether it has accepted the request or not. 
Observation 6: Though the HO target needs to be informed to perform UE performance measurements for feedback when HO is requested, the UE performance information needs to be collected over a certain period after the UE successfully accessed the target. 
Observation 7: The Handover Success message, which has been designed to be triggered as soon as the target knows that the UE has successfully accessed, is not suitable to carry the handed-over UE's performance feedback.
Proposal 2: Define a new UE-associated procedure to carry the handed-over UE’s performance feedback to the source NG-RAN node, which can be sent after the UE successfully accessed to the target and the requested measurements are performed.
Proposal 3: Define the UE performance feedback as "one-time" feedback and/or "periodical" feedback. The source NG-RAN node includes such timing information in the Handover Request message to indicate when the feedback should be provided by the target NG-RAN node and/or by the periodicity.
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