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[bookmark: _Hlk85061506]1	Introduction
In RAN3 #118, we discussed about the procedure to convey UE performance feedback after a Handover. The questions in consideration have been whether to use a new procedure for UE performance feedback or whether to utilize the same procedure for AI/ML Related information. Two FFS aspects were captured: 
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 addition in RAN3 #117bis-e the following agreement and FFS were captured:
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. 
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?
In this contribution, we discuss our views on UE performance feedback and address some of the open aspects.
[bookmark: _Hlk90546851]2	Providing UE Performance Feedback for AI/ML 
In RAN3 #117bis-e we agreed that Average Packet Delay, Average UE Throughput DL, Average UE Throughput UL, and Average Packet Error Rate can be sent as part of UE performance feedback. These performance measurements may be signalled from a target NG-RAN node after a Handover is completed back to the source NG-RAN node.
The type of feedback information fed back to an AI/ML Model is directly related to the parameter that needs to be monitored. A target NG-RAN node shall not be required to collect all possible types of feedback information since not all of it may be useful at the source for AI/ML optimization. For example, the target node does not need to calculate UE delay performance if the source does not need to optimize its ML model with respect to delay, but needs to obtain throughput information instead. 
Observation 1: Not all possible measurements that represent UE performance information may be useful at the source for monitoring an AI/ML action.
Proposal 1: A target NG-RAN node shall not be required to collect UE performance measurements that are not needed by the source for monitoring an AI/ML action. 
It should be up to the source to decide which types of UE Performance Feedback information it expects a target to calculate and report back to the source. 
Proposal 2: UE Performance Feedback information shall be configured by the source node to request specific UE performance information from a target node, e.g., Average Packet Delay, Average UE Throughput DL, Average UE Throughput UL, Average Packet Error Rate.
The source node should be able to configure the requested average UE performance so that different target nodes provide consistent information. For example, it should be possible for the source node to request UE performance averaged over equivalent time intervals among its neighbouring network nodes. So, a configuration should be provided from the source node to indicate to the target node how UE performance needs to be collected (measurement and respective timing information). 
One open point is whether the UE performance feedback is triggered by a Handover Request message or another procedure (same or different from the agreed procedure used for reporting of AI/ML information). Since the request for UE performance feedback shall include a configuration related to the requested measurements, it should use a different procedure and not the Handover Request message. Using the Handover Request message would incur unwanted delay in the handover procedure, which would not be desired. 
Proposal 3: UE Performance feedback, including the type of measurements and averaging interval for each measurement, should be configured by the source to the target node before a Handover takes place. 
A source node should also be able to request UE performance feedback from specific UEs. UE performance may not be needed on a per UE basis, but rather based on a group of UEs that have been impacted by an AI/ML action. This depends on the AI/ML use case in consideration. For example, in a Handover scenario a single UE is handed over from a source to a target node. In this case, UE performance feedback should be provided for the single UE. However, for AI/ML Load Balancing and AI/ML Energy Saving, a number of UEs are offloaded from a source to a target node and are impacted by the same offloading decision. For example, in case of a cell switch-off, a number of UEs are offloaded from a cell to another and therefore, are all UEs that an AI/ML action has identified.
Proposal 4: It should be possible to collect UE performance of a single UE or of all UEs that were impacted by the same AI/ML Inference Output. 
UE performance information calculation at the target node involves Average UE performance. This means that for the average to converge, the target node needs to receive enough samples of UE performance to produce the average measurement. However, during a Handover the UE context is typically more short-lived compared to the time needed to calculate UE performance at the target node. After UE context is released a source node is unable to correlate the performance information of the handed over UEs provided by the target to the UEs that were handed over. 
Observation 2: After UE context is released a source node is unable to correlate UE performance feedback from the target node to the UEs that were handed over.
The designed procedures should be such that if a source node requests a target node to calculate UE performance information, the source should be able to correlate feedback information to the corresponding action. This requirement could also prevent that different NG-RAN nodes request UE performance feedback from their respective target nodes in vain. This would create extra requirements on UE performance measurements from the target nodes, without clear use by the source nodes.
Proposal 5: If a source node requests a target node for UE performance feedback information it should be capable to correlate a UE or a number of UEs to the UE performance feedback information provided by the target node.
One option is to send those performance measurements (Average Packet Delay, Average UE Throughput DL, Average UE Throughput UL, and Average Packet Error Rate) at UE context release to the source NG-RAN node. However, at this time it may be too early to collect the needed feedback information since average throughput or average delay metrics, for example, need to be averaged long enough after a handover is completed at the target NG-RAN node to obtain a meaningful average performance. One option would be to delay the release of the UE context but this would not be a good solution either since it would require the source to store unnecessary information for a long period of time.   
Observation 3: Sending UE Performance Feedback information at UE context release or at delayed UE context release is not a preferred option. 
Another option that has been discussed is release the UE context at the source in an implementation specific way. This approach would also be suitable since there are no guarantees that UE performance feedback will be received by the source node before UE context is released, if source node releases the UE context too early. 
Observation 4: Releasing UE context at the source node in an implementation specific way cannot guarantee that UE performance feedback is received by the source node when the UE context at the source is still active. 
Solutions need to be discussed that allow a source node to correlate UE performance feedback to a UE that performed the Handover.  
Proposal 6: RAN3 needs to discuss solutions to maintain an association between the source and target nodes with respect to UEs for which UE performance feedback is requested after UE context has expired. 
Another topic that remains open from the previous meeting is whether to use the same procedure or a separate procedure to request UE performance feedback. The current procedure fails to provide the needed mechanism for the reporting of UE Performance Feedback information. Namely, it is unable to trigger the initiation of UE Performance calculation at the target node “after” a Handover takes place. 
Observation 5: In order to use the new procedure used for AI/ML Related information also for UE performance feedback from a target to a source node the procedure needs to be able to identify a Handover event after which UE performance feedback is collected by the target node.
Furthermore, it is unable to maintain an association between the source and target nodes with respect to the UE or UEs for which UE performance feedback is requested.  
Proposal 7: RAN3 should discuss whether it is feasible to extend existing procedure for AI/ML Related information to be used for configuring and reporting of UE Performance Feedback in the following ways. Introduce a method to:  
1. Characterize a Handover event that would trigger UE Performance calculation at the target node.
2. Maintain association between source and target nodes with respect to the UEs for which UE performance feedback is requested after UE context has expired.
3 	Conclusion
In this paper we make the following observations and proposals:
Observation 1: Not all possible measurements that represent UE performance information may be useful at the source for monitoring an AI/ML action.
Proposal 1: A target NG-RAN node shall not be required to collect UE performance measurements that are not needed by the source for monitoring an AI/ML action. 
Proposal 2: UE Performance Feedback information shall be configured by the source node to request specific UE performance information from a target node, e.g., Average Packet Delay, Average UE Throughput DL, Average UE Throughput UL, Average Packet Error Rate.
Proposal 3: UE Performance feedback, including the type of measurements and averaging interval for each measurement, should be configured by the source to the target node before a Handover takes place. 
Proposal 4: It should be possible to collect UE performance of a single UE or of all UEs that were impacted by the same AI/ML Inference Output. 
Observation 2: After UE context is released a source node is unable to correlate UE performance feedback from the target node to the UEs that were handed over.
Proposal 5: If a source node requests a target node for UE performance feedback information it should be capable to correlate a UE or a number of UEs to the UE performance feedback information provided by the target node.
Observation 3: Sending UE Performance Feedback information at UE context release or at delayed UE context release is not a preferred option.
Observation 4: Releasing UE context at the source node in an implementation specific way cannot guarantee that UE performance feedback is received by the source node when the UE context at the source is still active. 
Proposal 6: RAN3 needs to discuss solutions to maintain an association between the source and target nodes with respect to UEs for which UE performance feedback is requested after UE context has expired.
Observation 5: In order to use the new procedure used for AI/ML Related information also for UE performance feedback from a target to a source node the procedure needs to be able to identify a Handover event after which UE performance feedback is collected by the target node.
Proposal 7: RAN3 should discuss whether it is feasible to extend existing procedure for AI/ML Related information to be used for configuring and reporting of UE Performance Feedback in the following ways. Introduce a method to:  
1. Characterize a Handover event that would trigger UE Performance calculation at the target node.
2. Maintain association between source and target nodes with respect to the UEs for which UE performance feedback is requested after UE context has expired.

