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1. Introduction
[bookmark: _Hlk162985822]In RAN#102, Rel-19 AI mobility study was agreed in RP-234055 [1]. The study will focus on L3-based NR PCell change enhancement in RRC_CONNECTED mode over air interface. The objective of the SI includes:
· AI/ML based RRM measurement and event prediction, 
· Cell-level measurement prediction including intra and inter-frequency (UE sided and NW sided model) [RAN2]
· Inter-cell Beam-level measurement prediction for L3 Mobility (UE sided and NW sided model) [RAN2]
· HO failure/RLF prediction (UE sided model) [RAN2]
· Measurement events prediction (UE sided model) [RAN2]
· Study the need/benefits of any other UE assistance information for the network side model [RAN2]
In this contribution, we will discuss the detailed use cases for AI aided RRM measurement events prediction in the study. 
2. Discussion 
2.1. Motivation 
As concluded in the justification of the SID, in case of high UE mobility, high-density area or for future critical services, it might be difficult to set proper thresholds for current L3 mobility scheme. So that unintended handover failure may happen which would interrupt data transmission and impact user experience. For current L3 mobility, event-based measurement report is normally used for handover. With the help of AI/ML algorithm, if UE could predict measurement events directly to provide some guidance to network in advance, it would further improve the handover performance and reduce UE measurement at the meantime..

2.2 Considerations on use cases of cell-level measurement event prediction
According to TS38.331, current event A1-A5 are used to evaluate serving and intra/inter frequency neighbor cells measurements and trigger corresponding measurement report. Different measurement events enable network to configure UE in different deployment scenarios. It is reasonable to support all A1-A5 event prediction. For study evaluation, event A2 for serving cell prediction could be considered as starting point and then consider A3 which is more widely used for handover.
If UE could predict measurement event in advance and report it to gNB, it could help network to do handover preparation and execution in more proper time. As a result, temporal domain measurement event A1-A5 should be supported. 
Apart from temporal-domain measurement event prediction, it is considered spatial-domain and frequency-domain measurement event prediction as predicting some extra intra-frequency or inter-frequency neighbor cells which would trigger the corresponding measurement event with limited actual measurement performed by UE. The reduced measurement could save UE power consumption and reduce potential measurement gaps that could impact UE throughput. 
Proposal 1: RAN2 to support A1-A5 measurement event prediction for temporal-domain、spatial-domain and frequency-domain. 

2.3 Considerations on inference of cell-level measurement event prediction
For measurement events prediction, the model inputs could contain measured L1/L3 RSRP of SSB/CSI-RS and pattern information for different use cases of prediction such as time window, serving or neighbor cell configuration similar as RRM measurement prediction. It is FFS that whether the event parameters including threshold, hysteresis and time-to-trigger should be fixed as the input or dynamically chosen by the AI/ML model. For the latter case, varies measured results with different configured event-related parameters should be collected as training data which increases the complexity of data collection for model training. Another possibility is to fix threshold and hysteresis, and the model predict how the radio quality would change of serving cell and neighboring cells so that it could calculate the proper TTT. For the study evaluation, it is suggested using fixed event-related parameters as the starting point. The model output of measurement event prediction could be the predicted triggered event, triggering cells with predicted L3 RSRP and predicted event happening time.
[image: ]
RRC signaling could be used for configuring above model input and output. The predicted measurement event triggering neighbor cells may be different from measured cells. So both measured and predicted set of cells need to be configured from network to UE. And whether the confidence level could also be further included should be FFS. Current L3 signaling measurement report could also be used as the baseline and the gNB should also be clear with whether the measurement event is triggered by prediction or measurement by some explicit indication.
Proposal 2: Discuss following model input/output for measurement event prediction:
Model input:
· Measured RSRP for SSB/CSI-RS (FFS L1 or L3 measurement)
· Pattern information:
· Events to be predicted
· Time instances
· SetA/SetB pattern, ie Measured serving/neighbor cells vs predicted intra/inter-frequency neighbor cells 
· Event parameters (FFS)
· Threshold
· Hysteresis
· Time-to-Trigger
Model output:
· Predicted triggered event
· Predicted event triggering cells
· Predicted L3 RSRP
· Predicted event triggering time
· Confidence/probability level (FFS)
Proposal 3: RRC signaling should be used to configure model input and output, measurement report message can be extended to support the prediction reporting. 

2.4 Considerations on performance monitoring of cell-level measurement event prediction
UE could also do performance monitoring according to network configuration. One simple solution is that network would configure both legacy measurement event reporting criteria and measurement event for prediction. Then UE could compare the measured results and predicted results and trigger the performance monitoring event reporting if the compared results are different. In order to reduce UE measurement, such UE side performance monitoring could be configured by network in on-demand way.
Besides, network could also use handover failure events derived from UE RLF report as performance evaluation metrics. 
Proposal 4: RAN2 to discuss both UE side and network side performance monitoring for cell-level measurement event prediction.

3. Conclusions
Proposal 1: RAN2 to support A1-A5 measurement event prediction for temporal-domain、spatial-domain and frequency-domain. 
Proposal 2: Discuss following model input/output for measurement event prediction:
Model input:
· Measured RSRP for SSB/CSI-RS (FFS L1 or L3 measurement)
· Pattern information:
· Events to be predicted
· Time instances
· SetA/SetB pattern, ie Measured serving/neighbor cells vs predicted intra/inter-frequency neighbor cells 
· Event parameters (FFS)
· Threshold
· Hysteresis
· Time-to-Trigger
Model output:
· Predicted triggered event
· Predicted event triggering cells
· Predicted L3 RSRP
· Predicted event triggering time
· Confidence/probability level (FFS)
Proposal 3: RRC signaling should be used to configure model input and output, measurement report message can be extended to support the prediction reporting. 
Proposal 4: RAN2 to discuss both UE side and network side performance monitoring for cell-level measurement event prediction.
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