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1 Introduction
During RAN3#119 meeting, we discussed the AI/ML based mobility optimization and reached following agreements:
	Introduce into the agreed new request message (AI/ML INFORMATION REQUEST, the name needs further discussion), an indication that UE performance feedback is provided after handover event. Whether the indication is in implicit or explicit way needs to be further discussed.
Introduce a trigger indication in the HO request message to indicate that UE performance feedback is requested after HO completion. The details of indication need to be discussed.
There is no need to include predicted RRC state in the cells in the predicted UE Trajectory in this release.

There is no need to include beam index information in the predicted UE Trajectory in this release.


But there are still some open issues need further study:
	Open issues:

The presence of the predicted time of stay of a UE in a cell is FFS. 

FFS whether predicted UE Trajectory spans across multiple NG-RAN nodes or it is limited within a single target NG-RAN node.


In this document we discussed the open issues on AI/ML based mobility optimization and give our consideration and proposals.
2 Discussion

In the last RAN3 meeting, we agreed to add an indication in the agreed new request message to indicate the target node that the UE performance feedback should be provided after handover event, however, whether the indication is in implicit or explicit way needs to be further discussed. Moreover, we also agreed to add an indication in the HO request message to indicate that UE performance feedback is requested after HO completion, but the details of indication need to be discussed.
It may be confused that both the new request message and legacy HO request message can be used to indicate the target node that the UE performance feedback should be provided after handover event. Firstly, we need to distinguish the purpose of the above two request signalling, from our point of view, we think for the mobility enhancement case, the new introduced class1 message can be used to pre-configure the required information to the candidate target nodes, and confirm in the response message about whether the peer node has the ability to provide the requested information. The handover request message can be used to trigger UE performance feedback, the indication added in the request message can inform the target node about what kind of information is needed when HO complete, then the new introduced class2 message can be reused to [image: image1.emf]UE
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report the mobility performance feedback information. 
Figure 1 UE performance feedback information acquiation in mobility scenario
Proposal 1: The new introduced class-1 message can be used to pre-configure the required information to the candidate target nodes and confirm in the response message whether the peer node has the ability to provide the requested information.

Proposal 2: The new introduced class-2 procedure (i.e. AI/ML Information Report) can be used to report the mobility performance feedback. 
The network may collect the UE performance feedback information after the UE handover for different purpose (i.e. mobility enhancement, load balancing), so the feedback information that needs to be collected is also different for different cases. One possible solution is to introduce Measurement ID/Report ID to distinguish different kinds of feedback information. And such Measurement ID/Report ID can be carried in the HO request message and send to the target node to indicate what kind of feedback information is needed.
Proposal 3: Introduce Measurement ID/Report ID in the HO request message to distinguish different kinds of feedback information.
In RAN3#118 meeting, we agreed to use Handover Request message to transfer the UE Trajectory Prediction information. Currently, we have agreed to include the Global NG-RAN Cell Identity IE and the Predicted Time UE Stays in Cell IE in the UE Trajectory Prediction information, however, there is no consensus on the presence of the Predicted Time UE Stays in Cell IE during the last meeting discussion. 
The presence of the predicted time of stay of a UE in a cell is FFS. 
From our point of view, we think for AI/ML model training, the granularity of the output information depends on the granularity of the data source. In mobility use case, we can use UHI (UE history information and UE history information from UE) and other information such as UE measurement reports to predict the UE’s further trajectory, currently the UHI information contains Time UE Stayed in Cell IE as mandatory IE, so with this information as the input data, the AI model should output the corresponding Predicted Time UE Stays in Cell for the UE Trajectory Prediction information. Moreover, for mobility cases, the timing information about UE stayed in a cell is very useful for the target node to make access control and prepare the resource, especially for the CHO. Therefore, we think the presence of the Predicted Time UE Stays in Cell IE should be mandatory in UE Trajectory Prediction information.
Proposal 4: The presence of the Predicted Time UE Stays in Cell IE should be mandatory in UE Trajectory Prediction information.
In the last meeting, we left an open issue about whether the predicted UE Trajectory spans across multiple NG-RAN nodes or it is limited within a single target NG-RAN node:
FFS whether predicted UE Trajectory spans across multiple NG-RAN nodes or it is limited within a single target NG-RAN node.
From our point of view, we think that with high-quality input data, the AI model can output multiple subsequent cells which UE may access cross multiple NG-RAN nodes. In actual scenarios, not all the NG-RANs have the ability to perform AI model inference and deduce the predicted UE trajectory, therefore, with the predicted UE Trajectory information contains cells cross multiple NG-RAN nodes, the NG-RAN node which cannot deduce the predicted UE trajectory itself can also obtain the predicted UE trajectory and use it for further handover decisions.
Proposal 5: The predicted UE Trajectory information could contain cells cross multiple NG-RAN nodes.

In RAN3#117bis e-meeting, we discussed about the UE performance feedback information and agreed to adopt following metrics: 1) Average Packet Delay, 2) Average UE Throughput DL, 3) Average UE Throughput UL, 4) Average Packet Error Rate.
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.

For AI based mobility optimization, the predicted UE trajectory is mainly used for handover propose, in order to monitor and evaluate the AI model performance accurately, the target node needs to feedback some mobility related features to help the source node evaluate the effect of the AI model. As we have introduced early data forwarding to reduce the date interruption time and introduced DPAS HO to achieve 0ms data interruption handover, we think the data interruption time during handover is an important metric to evaluate the performance of the handover procedures, it can indicate whether the handover method (normal HO, CHO, DAPS HO) we applied is reasonable or not, and reflect potential problems found in successful handovers. Therefore, we think for AI based mobility enhancement, the data interruption time during handover should be reported to the source node as a UE performance feedback information. It can help the source node evaluate the performance of the AI model, and retrain or update the model in time. 
Proposal 6: For AI based mobility enhancement, the data interruption time during handover should be reported to the source node as a UE performance feedback information.
3 Conclusion
In this paper, we discussed the open issues on AI/ML based mobility optimization and give our proposals as below: 
Proposal 1: The new introduced class-1 message can be used to pre-configure the required information to the candidate target nodes and confirm in the response message whether the peer node has the ability to provide the requested information.

Proposal 2: The new introduced class-2 procedure (i.e. AI/ML Information Report) can be used to report the mobility performance feedback. 
Proposal 3: Introduce Measurement ID/Report ID in the HO request message to distinguish different kinds of feedback information.
Proposal 4: The presence of the Predicted Time UE Stays in Cell IE should be mandatory in UE Trajectory Prediction information.
Proposal 5: The predicted UE Trajectory information could contain cells cross multiple NG-RAN nodes.
Proposal 6: For AI based mobility enhancement, the data interruption time during handover should be reported to the source node as a UE performance feedback information.
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