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1 Introduction
In RAN #103 meeting, Study on AI/ML for mobility was approved. The objectives of the study were to evaluate potential benefits and gains of AI/ML aided mobility for network triggered L3-based handover, considering the following aspects from RAN2 perspective [1]:
1. AI/ML based RRM measurement and event prediction,
a. Cell-level measurement prediction including intra and inter-frequency (UE sided and NW sided model) [RAN2]
i. Inter-cell beam-level measurement prediction for L3 mobility (UE sided and NW sided model) [RAN2]
b. HO failure/RLF prediction (UE sided model) [RAN2]
c. Measurement event prediction (UE sided model [RAN2].
2. Study the need/benefits of any other UE assistance information for the network side model [RAN2]
3. The evaluation of the AI/ML aided mobility benefits should consider HO performance KPIs (e.g., Ping-pong HO, HOF/RLF, Time of stay, Handover interruption, prediction accuracy, and measurement reduction) etc.) and complexity trade-offs [RAN2]
NOTE: Simulation assumption and methodology can leverage TR 38.901, 38.843 and 36.839. And leave the detail discussion to RAN2.
4. Potential AI mobility specific enhancement should be based on the Rel19 AI/ML-air interface WID general framework (e.g. LCM, performance monitoring etc) [RAN2]  
NOTE: This would only be treated after sufficient progress is made in the Rel-19 AI/ML air interface WID 
5. Potential specification impacts of AI/ML aided mobility [RAN2]
Further in the RAN2 #125-bis the following agreement related to RRM Measurement prediction were made:
· For cell level measurement prediction model, at least consider the following cases:
· Case 1: To predict beam level results, then generate cell level results based on the predicted beam results; 
· Case 2: To directly predict cell level results based on cell level results.
· Case 3: To directly predict cell level results based on beam level results 
· We will consider intra-frequency intra and inter-cell spatial domain measurement predictions, for beam and cell level measurements.  
· For temporal domain measurement prediction, we will consider the AI-PHY beam management Case A and Case B from the RAN1 AI/ML PHY TR and it applies to both beam level and cell level.   As baseline we will focus on pure temporal prediction.  
· The following items can be considered as a baseline for the prediction accuracy of the cell-level measurement prediction：
· Spatial-domain prediction： RSRP difference to the actual measurement
· Temporal prediction：RSRP difference to the actual measurement reduction rate as one KPI
· As a first step we will focus on measurement prediction accuracy.  FFS whether and what system level performance evaluation is needed.
2 [bookmark: _Hlk134626879]Discussion
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2 
In NR (5G), beamforming is the foundational technology. The UE assesses multiple beams within a cell, and the average measurement results determine the cell quality. The NR measurement model is outlined as follows (extracted from [2]): 



Fig: High-level measurement model 


Usually, the L3-based handover decision relies on cell-level measurement reports obtained from beam-level measurements in Layer 1. Furthermore, RACH resources for contention-free RACH are constrained to specific SSBs (beams). If a target gNB intends for a UE to execute a contention-free RACH procedure, the target gNB must first choose an SSB with satisfactory quality and then assign the dedicated (contention-free) RACH resource from those linked to the selected SSB. Hence, both cell-level and beam-level measurements play vital roles in handover decisions. Therefore, it is important that both cell-level and beam-level RRM measurement prediction should be available on the UE side. The network can indicate to the UE which of the RRM prediction model to use based on the functionality.

Proposal 1: The network indicates to the UE whether to use beam level RRM measurement or cell level RRM measurement.

Additionally, the study item primarily focuses on enhancing handover (HO) performance. Compared to current measurements, the performance enhancement from AI/ML mainly arises from predictions in the temporal domain. Thus, we recommend prioritizing temporal-domain predictions.

Proposal 2: SSB and CSI-RS are to be used for RRM Measurement prediction. The parameters used for measurement could be RSRP/RSRQ/SINR etc. 

During the RRM measurement, the UE can determine the cell quality of the serving cell as well as the neighbouring cells. Therefore, in our opinion the predicted cell qualities should be used to determine the occurrence of HOF/RLF in the current cell and the target cell and this should be reported to the network to make an informed decision on which cell should the UE be handed over to.

Proposal 3: The UE should support prediction of HOF/RLF in the neighbouring cell and the serving cell and shall report this to the network while reporting the measurement report. 
Conclusion 


In this contribution, we discussed a few items that could be considered for further discussion related to AI/ML for mobility. 
Proposal 1: The network indicates to the UE whether to use beam level RRM measurement or cell level RRM measurement.

Proposal 2: SSB and CSI-RS are to be used for RRM Measurement prediction. The parameters used for measurement could be RSRP/RSRQ/SINR etc. 

Proposal 3: The UE should support prediction of HOF/RLF in the neighbouring cell and the serving cell and shall report this to the network while reporting the measurement report. 
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