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1. Introduction

Within the Rel-17 SI “Study on enhancement for data collection for NR and EN-DC”, the AI/ML functional framework and the basic solution for three use cases, i.e. energy saving, load balancing and mobility optimization, were studied with potential solutions suggested [1]. In Rel-18, a new WI “Artificial intelligence (AI) / machine learning (ML) for NG-RAN” was established, where the objectives are as follows:

Specify data collection enhancements and signaling support within existing NG-RAN interfaces and architecture (including non-split architecture and split architecture) for AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization. (RAN3).

In this paper, we provide our further considerations about the detailed influence from AI/ML-based mobility optimization on specifications and attach the related TPs.
2. Discussion
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 conventional HO procedures, it is usually the source node to decide to start a HO procedure for a UE, according to the RRM information and measurement reports from the UE. With AI function introduced, the source node should be able to integrate information of the UE trajectory prediction and the resource status in candidate target cells, together with RRM information and measurement reports, to inference the best target cell, and together with a HO timestamp as well, to allow the target to prepare the resource.
In the current RAN3 specification, during each HO procedure, the target NG-RAN node can obtain the IE UE History Information from either source node or CN. If the UE turns to RRC_CONNECTED from RRC_IDLE/INACTIVE in the source node, the source node is able to fetch the history information from UE side via sending a mobilityHistoryReportReq to the UE. Therefore, the serving NR cell will always have the UE History Information for a UE in RRC connected. The above-mentioned history information includes the last 16 visited cell information, which mainly includes the time UE stayed in each cell. To improve the accuracy of trajectory prediction, more information about historical trajectory may be needed, e.g. UE measurement results, which is part of MDT report. Thus, we suggest RAN3 to consider to use both UE history information and some of MDT report for trajectory prediction.
Proposal 1: RAN3 to consider to use both UE history information and some of MDT report for trajectory prediction.
On the other hand, in order to make more accurate inference, the source node should also consider the UE performance after HO. For example, whether the selected target cell has enough resource to guarantee the UE performance after the HO in the future timestamp. Thus, the source node needs to request predicted resource status from the neighbour candidate target nodes. 
Proposal 2: For better target cell selection strategy, the source node should obtain the future resource status from neighbour candidate target nodes.
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 3: Source node to inform the target node of the timestamp of the HO based on AI/ML inference.

On the other hand, since the target node already have the UE history information after receiving HANDOVER REQUEST, it may inference the UE trajectory itself, and the target node can deny this time of HO, or suggest another HO timestamp, based on its implementation, e.g. based on its UE trajectory prediction, if the UE is handed over to the target node as the inferenced target node, RLF may occur. In this case, we propose RAN3 to further discuss whether the target node returns with its own inference results among HO procedures.
Proposal 4: RAN3 to further discuss whether the target node returns with its own inference results via HO procedures.

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, 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. 

Proposal 5: RAN3 to discuss whether to reuse the existing ACCESS AND MOBILITY INDICATION and HANDOVER REPORT for feedback in AI 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 6: UE context should be kept for a while after the HO procedures are finished, details could be left to implementation.
Corresponding CR to 38.423 could be seen in [2].
3 Conclusion

In this paper, we further discuss the detail specification impacts from AI based mobility optimization use case. And the following proposals represent our opinions for specification modifications.
Proposal 1: RAN3 to consider to use both UE history information and some of MDT report for trajectory prediction.
Proposal 2: For better target cell selection strategy, the source node should obtain the future resource status from neighbour candidate target nodes.
Proposal 3: Source node to inform the target node of the timestamp of the HO based on inference.

Proposal 4: RAN3 to further discuss whether the target node returns with its own inference results via HO procedures.

Proposal 5: RAN3 to discuss whether to reuse the existing ACCESS AND MOBILITY INDICATION and HANDOVER REPORT for feedback in AI based mobility optimization.
Proposal 6: UE context should be kept for a while after the HO procedures are finished, details could be left to implementation.
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