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1 Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK24]In RAN#102 meeting, the new SI on enhancements for AI/ML for NG-RAN was approved [1] with the following objectives:
	4.1	Objective of SI or Core part WI or Testing part WI
The aim of this study item is to further investigate new AI/ML based use cases and identify enhancements to support AI/ML functionality, and further discussions on the Rel-18 leftovers.
The detailed objectives of the SI are listed as follows:
· Study two new AI/ML based use cases, i.e., Network Slicing and CCO, with existing NG-RAN interfaces and architecture (including non-split architecture and split architecture). 
· Rel-18 leftovers as candidates for normative work, based on the Rel-18 principles, as follows:
-   Mobility optimization for NR-DC
-   Split architecture support for Rel-18 use cases based on the conclusions from Rel-18 WI 
-   Energy Saving enhancements, e.g., Energy Cost Prediction
-   Continuous MDT collection targeting the same UE across RRC states
-   Multi-hop UE trajectory across gNBs
Note: RAN3 should take the Rel-18 discussions into account.


[bookmark: OLE_LINK5]In this contribution, we would discuss on AI/ML based Mobility optimization for NR-DC in Rel-18 leftovers as candidates for normative work and provide some proposals.
2 Discussion
In the case that AI/ML model deployed in NG-RAN node has the capability to support the mobility prediction in NR-DC and the enough data collection for AI/ML model training is available, we think the mobility prediction (e.g., Cell-based Predicted UE Trajectory) in NR-DC can be used as the assistance information by MN/SN for the target SN decision and by target SN for resource reservation.
Proposal 1: RAN3 considers to support AI/ML based Mobility Optimization for NR-DC (e.g., Cell-based UE Trajectory Prediction for NR-DC) in Rel-19 AI/ML for NG-RAN.
[bookmark: OLE_LINK12]For NR-DC, there are many different scenarios, for example, intra-SN PSCell change, inter-SN change, inter-MN handover, etc. We think the scenarios of UE Trajectory Prediction for NR-DC is one of the key issues at the beginning of the discussion. Considering the potential benefits and complexity, we think inter-SN change scenario and inter-MN handover scenario should be considered supported in Rel-19 UE Trajectory Prediction for NR-DC. Specifically,
· [bookmark: OLE_LINK13]In inter-SN change scenario, PSCell change between the different SNs (Source SN and Target SN) with or without PCell change in the same MN;
· In inter-MN handover scenario, PCell change between the different MNs (Source MN and Target MN) with or without PSCell change in the same SN or different SN or with PSCell addition after UE successfully access the Target MN.
Proposal 2: RAN3 considers the following scenarios in UE Trajectory Prediction for NR-DC in Rel-19.
· Inter-SN change scenario, PSCell change between the different SNs (Source SN and Target SN) with or without PCell change in the same MN;
· [bookmark: OLE_LINK16]Inter-MN handover scenario, PCell change between the different MNs (i.e. UE handover from Source MN to Target MN) with/without PSCell change in the same SN or different SN, or with PSCell addition after UE successfully access the Target MN.
[bookmark: OLE_LINK31][bookmark: OLE_LINK27][bookmark: _Hlk146567562]In Rel-18, the UE trajectory prediction and measured UE trajectory collection for first-hop target NG-RAN node was supported. The complete mechanism of UE Trajectory prediction/collection for one hop target NG-RAN node was defined, including the information included in predicted UE Trajectory and measured UE Trajectory, the signaling procedures of UE Trajectory prediction and measured UE Trajectory collection, and the Configuration of UE Trajectory Collection, etc.
[bookmark: OLE_LINK2]Observation 1: The complete mechanism of UE Trajectory prediction/collection for one hop target NG-RAN node was defined in Rel-18, including
· Information included in predicted UE Trajectory and measured UE Trajectory
· Signaling procedures of UE Trajectory prediction and measured UE Trajectory collection
· Configuration of UE Trajectory Collection
From our point of view, we could take the above three aspects as the baseline for the normative work of UE Trajectory Prediction for NR-DC. 
Information included in predicted UE Trajectory and measured UE Trajectory
[bookmark: _Hlk163160719]For the predicted UE Trajectory for NR-DC, we think the following prediction information could be considered:
· [bookmark: OLE_LINK18]The list of PCell and PSCell, e.g., one or multiple pairs of PCell ID and PSCell ID;
· [bookmark: _Hlk163160688][bookmark: _Hlk163161953]The related information of SCG activation and/or deactivation for each pair of PCell and PSCell, e.g., the time of SCG activation, or percentage of time that SCG activation, which could help the related node get to know the predicted utilization of Dual Connectivity and further decide the resource reservation for UE.
Observation 2: The related information of SCG activation and/or deactivation could help the related node get to know the predicted utilization of Dual Connectivity and further decide the resource reservation for UE.
Correspondingly, the actual list of PCell IDs and PSCell IDs, and the information of actual utilization of Dual Connectivity could be included in measured UE Trajectory information for AI/ML model performance testing and model retraining. 
Proposal 3: The predicted list of PCell IDs and PSCell IDs, and the information of SCG activation and/or deactivation could be included in UE Trajectory Prediction information for NR-DC.
[bookmark: OLE_LINK19]Proposal 4: The actual list of PCell IDs and PSCell IDs, and the information of actual utilization of Dual Connectivity could be included in measured UE Trajectory information for NR-DC.
Signaling procedures
Regarding to Inter-SN change scenario, we think Source MN and Source SN (with AI/ML model) could generate the UE Trajectory Prediction for MN initiated and SN initiated SN change respectively. In the case of UE Trajectory Prediction generated by Source MN, the prediction information should be transferred to Target SN for resource reservation. In the case of UE Trajectory Prediction generated by Source SN, the prediction information should be transferred to Source MN firstly. Then Source MN transfers the information to Target SN.
Regarding to Inter-MN handover scenario, Source MN (with AI/ML model) could generate the UE Trajectory Prediction for NR-DC. The prediction information should be transferred to Target MN. And the Handover Request message could be reused. The procedure of measured UE Trajectory collection for NR-DC is similar to Rel-18, the DATA COLLECTION REQUEST message and the DATA COLLECTION UPDATE message could be reused respectively to transfer the Configuration of UE Trajectory Collection from Source MN to Target MN, and carry measured UE trajectory in the reverse direction.
Proposal 5: For Inter-SN change scenario, Source MN and Source SN (with AI/ML model) could generate the UE Trajectory Prediction for MN initiated and SN initiated SN change respectively. And the prediction information should be transferred to Target SN for resource reservation.
Proposal 6: For Inter-MN handover scenario, Source MN (with AI/ML model) could generate the UE Trajectory Prediction for NR-DC. The prediction information should be transferred to Target MN for the target SN decision.
Configuration of UE Trajectory Collection
Configuration of UE Trajectory Collection is closely related to condition triggers for measured UE Trajectory collection, which are used to stop the UE Trajectory measurement in time in Rel-18. Since the complex and varied scenarios for NR-DC, we think the new condition triggers for measured UE Trajectory collection should be considered to start or stop the UE Trajectory measurement for NR-DC. For example, in the Inter-MN handover scenario, where the PSCell addition occurs after UE successfully access the Target MN, that means Dual Connectivity has not been established during the UE handover from source PCell to target PCell. In this situation, the UE Trajectory collection starts at successful Handover Execution to target PCell may lead to the measured UE Trajectory includes the information about PCells only before the successful Dual Connectivity establishment. This kind information is invalid for source MN to test the AI/ML model prediction performance for NR-DC. Therefore, a new condition trigger of successful Dual Connectivity establishment could be introduced to start the UE Trajectory measurement to ensure the measurement information include UE Trajectory for PCells and PSCells for NR-DC.
Observation 3: The existing condition triggers and Configuration of UE Trajectory Collection is not applicable to NR-DC scenarios, since a lot of invalid UE Trajectory information may be measured by target MN.  
Proposal 7: The new condition triggers for measured UE Trajectory collection should be considered to start or stop the UE Trajectory measurement for NR-DC.
3 Conclusion
In this paper, we discuss on AI/ML based Mobility optimization for NR-DC in Rel-18 leftovers as candidates for normative work, we have the following observations and proposals:
Proposal 1: RAN3 considers to support AI/ML based Mobility Optimization for NR-DC (e.g., Cell-based UE Trajectory Prediction for NR-DC) in Rel-19 AI/ML for NG-RAN.
Proposal 2: RAN3 considers the following scenarios in UE Trajectory Prediction for NR-DC in Rel-19.
· Inter-SN change scenario, PSCell change between the different SNs (Source SN and Target SN) with or without PCell change in the same MN;
· Inter-MN handover scenario, PCell change between the different MNs (i.e. UE handover from Source MN to Target MN) with/without PSCell change in the same SN or different SN, or with PSCell addition after UE successfully access the Target MN.
Observation 1: The complete mechanism of UE Trajectory prediction/collection for one hop target NG-RAN node was defined in Rel-18, including
· Information included in predicted UE Trajectory and measured UE Trajectory
· Signaling procedures of UE Trajectory prediction and measured UE Trajectory collection
· Configuration of UE Trajectory Collection
Information included in predicted UE Trajectory and measured UE Trajectory
Observation 2: The related information of SCG activation and/or deactivation could help the related node get to know the predicted utilization of Dual Connectivity and further decide the resource reservation for UE.
Proposal 3: The predicted list of PCell IDs and PSCell IDs, and the information of SCG activation and/or deactivation could be included in UE Trajectory Prediction information for NR-DC.
Proposal 4: The actual list of PCell IDs and PSCell IDs, and the information of actual utilization of Dual Connectivity could be included in measured UE Trajectory information for NR-DC.
Signaling procedures
Proposal 5: For Inter-SN change scenario, Source MN and Source SN (with AI/ML model) could generate the UE Trajectory Prediction for MN initiated and SN initiated SN change respectively. And the prediction information should be transferred to Target SN for resource reservation.
Proposal 6: For Inter-MN handover scenario, Source MN (with AI/ML model) could generate the UE Trajectory Prediction for NR-DC. The prediction information should be transferred to Target MN for the target SN decision.
Configuration of UE Trajectory Collection
Observation 3: The existing condition triggers and Configuration of UE Trajectory Collection is not applicable to NR-DC scenarios, since a lot of invalid UE Trajectory information may be measured by target MN.   
Proposal 7: The new condition triggers for measured UE Trajectory collection should be considered to start or stop the UE Trajectory measurement for NR-DC.
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