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1. Introduction
After RAN3#117 meeting, and the following agreements and open issues were captured [2]:
Potential MDT enhancement related issues as follows, need more time to discuss the details and potential standard impacts, coordination with ran2/sa5 if needed:
· enhance the mdt procedure to solve the issue how to support the consecutive ai/ml data collection for the certain time-series ai/ml model.
· how the source ng-ran node obtains logged ue trajectory information when ue enters rrc connected state and reports to the new ng-ran node.
· how to enable a more granular selection of ues based on enhanced mdt configuration information in management based MDT
· how to map ai/ml feedback information to ai/ml actions and report them over MDT
Regarding AI/ML based mobility optimization, the following information should be specified as a start point on the basis of TR37.817:
· UE performance (e.g., UL/DL throughput, packet delay, packet loss)
· Predicted resource status information over Xn
· UE trajectory prediction over Xn, FFS on the details
In this paper, we provide our further considerations about the detail influence from AI/ML-based mobility optimization on specifications.
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The scheme of this use case is to guarantee the service-continuity during the mobility by minimizing the call drops, RLFs, unnecessary handovers, and ping-pong effects. In the current specifications, either stage 2 or stage 3, there are no descriptions for the AI based mobility optimization procedures. In this section, we present our considerations about the detail impacts on RAN3 specifications, from the aspects of input, output and feedback.
2.1 Specification Impacts from Input
In the last meeting, one remaining issue is about whether to introduce enhancements for MDT, i.e.
Part 1-	enhance the MDT procedure to solve the issue how to support the consecutive AI/ML data collection for the certain time-series AI/ML model.
Part 2-	how the source NG-RAN node obtains logged UE trajectory information when UE enters RRC connected state and reports to the new NG-RAN node.
Part 3-	how to enable a more granular selection of UEs based on enhanced MDT configuration information in management based MDT.
Part 4-	how to map AI/ML feedback information to AI/ML actions and report them over MDT.
We need to note that MDT is designed to optimize cell coverage and can be used as reference for performance improvement. 
For part 1, both immediate and logged MDT support periodic measurement. We need firstly to find out how consecutive data collection is required by AI/ML, e.g. more choices of period time. However this is somehow determined by detail AI/ML implementation method and out of the RAN3 scope. 
For part 2, though the UE trajectory information (UHI) is included in MDT, it is finally utilized by TCE and transparent to gNB. The specification has not defined whether the gNB can utilize it. In other words, if the gNB directly use the UE trajectory information from MDT for AI/ML related training/inference, there could be privacy issue. One possible way to solve this issue is to enhance user consent, which means the OAM use user consent to indicate whether a UE’s trajectory information collected in MDT can be used by RAN side, for AI/ML use cases. This is beyond RAN3 scope and we should send an LS to SA3/5 to discuss the potential method, actually this is now an ongoing study item in SA3.
For part 3, according to current specification, the gNB can select one UE to perform management based MDT, if the UE is in the cell whose PLMN included in the user consent. In similar to part 2, the OAM can use consent to indicate the gNB to select UE in a more granular way.
For part 4, to record extra feedback information related to AI/ML actions, the OAM needs to extend current MDT configuration. For example, the MDT configuration can extra include an indication to indicate this time of MDT is for AI/ML feedback information collection purpose.
In addition, as discussed in [1] that, further discussions are required on whether new parameters are needed for any use case and, whether MDT procedure could be used to report the new parameter. Overall, we think RAN3 should firstly discuss and identify such detail requirements for MDT and then discuss the related enhancements in coordinate with SA3/5.
Proposal 1: RAN3 to firstly discuss and identify the detailed requirements for MDT and then discuss the related enhancements in coordination with SA3/5 as well.
The RAN3 #117 meeting noted that predicted resource status information should be discussed for AI/ML based mobility optimization. In traditional resource status transfer procedure, based on Resource Status Reporting Initiation procedure, a requesting node, e.g. node 1, shall send RESOURCE STATUS REQUEST to the requested node, e.g. node 2, in order to acquire the information about the status of resource occupation in node 2. The current specification only concerns the past resource occupation. However, in TR 37.817 [3], it has been clarified that the predicted resource costs should also be included in the report. In this case, there should be a clear indication in the request to indicate whether the predicted information is needed. Considering the flexibility and future extension for the predicted resource status information, we believe in the new non-UE associated message, it should be clearly indicate the required predicted resource status. Besides, in the AI based mobility optimization, node 1 will use the predicted information from node 2 to further indicate its own resource occupation, which depends on whether node 2 needs predicted resource status from node 1.
Proposal 2: It should be a clear indication in the new non-UE associated message whether the prediction information is required.
On the one hand, predicted Radio Resource Status differs from traditional Radio Resource Status in terms of composition and transmission mechanisms. Considering that the Predicted Radio Resource Status can be sent in periodic time, we can think the default valid time is the periodic interval. In addition, considering that the Predicted Radio Resource Status can carry the resource status corresponding to each time point, we can think the default validity time is the maximum time minus the minimum time. Therefore, we assume that the valid time is implicitly included in the Predicted Radio Resource Status, there is no need to specify the valid time in the predicted resource status information additionally.
Proposal 3: There is no need to specify the valid time in the predicted resource status information additionally.
2.2 Specification Impacts from Output
Once the target cell and node are selected, the source node should inform the target node of this time of HO before it starts. In our view, the target node should be aware of the timestamp of the HO based on AI/ML inference, in order to prepare for the HO resource. 
Proposal 4: Source node to inform the target node of the timestamp of the HO based on AI/ML inference.
Due to diversity of AI/ML functions, some nodes may not have the capability to predict UE trajectory or trajectory prediction accuracy is very poor. In this case, the node can obtain UE trajectory prediction from the neighbor cell nodes. Therefore, we think it is necessary to transfer the UE trajectory prediction information over the Xn interface. From the perspective of privacy protection, the detailed geographic location of the UE should not be exposed, such as latitude, longitude, altitude, moving speed and direction, etc. Therefore, we think that the granularity of UE trajectory prediction over Xn can refer to UE History Information. In addition, we consider that the valid time is implicitly reflected in the UE trajectory prediction, just as the predicted radio resource status.
Proposal 5: The granularity of UE trajectory prediction over Xn can refer to UE History Information. 
2.3 Specification Impacts from Feedback
After the HO procedures are finished, the source node may need to know the handed over accuracy/performance in the target node. This information is helpful to evaluate the HO and optimizing AI models. We think the SON reports are helpful for this purpose. According to TS 38.423, for successful handover case, the IE ACCESS AND MOBILITY INDICATION, which already contains RACH and Successful HO reports, would be a good carrier to transfer the performance information. For simplicity, once the HO is done, the target node should transfer the collected SON reports to the source node (for the case where model is trained at RAN level), via ACCESS AND MOBILITY INDICATION. If the handover fails, there is another UE HANDOVER REPORT consists of UE RLF Report Container, which can be used to carry failure related information. Therefore, we think that feedback information such as UE level performance metrics can be transferred to the source node by using an existing procedure, this is also in line with our proposal of reusing some existing procedures for performance feedback in [1].
Proposal 6: RAN3 to discuss whether to reuse the existing ACCESS AND MOBILITY INDICATION and HANDOVER REPORT for feedback in AI/ML based mobility optimization.
When the path switch procedure between target gNB and AMF is finished, the target gNB will send UE CONTEXT RELEASE to inform the source node about the success of the HO. The source node will release radio and C-plane related resources associated to the UE context. However, since the UE may postpone to report SON reports to the target node, there might be a scenario where the source node fails to identify the related UE without UE context. In our opinion, the source node should keep UE context for a while after HO is finished. One simple way is to store concrete contexts for a period of time which could be left to implementation. 
Proposal 7: UE context should be kept for a while after the HO procedures are finished, details could be left to implementation.
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Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Proposal 1: RAN3 to firstly discuss and identify the detailed requirements for MDT and then discuss the related enhancements in coordination with SA3/5 as well.
Proposal 2: It should be a clear indication in the new non-UE associated message whether the prediction information is required.
Proposal 3: There is no need to specify the valid time in the predicted resource status information additionally.
Proposal 4: Source node to inform the target node of the timestamp of the HO based on AI/ML inference.
Proposal 5: The granularity of UE trajectory prediction over Xn can refer to UE History Information. 
Proposal 6: RAN3 to discuss whether to reuse the existing ACCESS AND MOBILITY INDICATION and HANDOVER REPORT for feedback in AI/ML based mobility optimization.
Proposal 7: UE context should be kept for a while after the HO procedures are finished, details could be left to implementation.
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