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1	Introduction
In RAN#102 a study item for AIML Mobility was approved [1]. In the approved SID, TSG RAN identified the following objective that is relevant for the RRM measurement prediction use-case.
	· 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] 


 
This document discusses the aspects that are relevant to the measurement events prediction objective identified in the Rel 19 SI on AIML Mobility. Specifically, we consider aspects related to data collection and training of the UE-side models, configuration and reporting of the predictions. Moreover, we also discuss generalization aspects, and present some views on evaluation aspects that should be considered in the study. 

2	Discussion
Measurement event prediction at the UE side was agreed as a study item use case in RP-234055 [1]. Figure 1 shows a possible sequence for the UE-sided measurement event prediction process. UE indicates its capabilities for measurement event prediction in UE Capability Information and based on this network may decide to configure the UE to perform measurement event prediction. According to the configuration and the prediction results, the UE will report either the measurement event prediction results or Measurement Reports. The network may consider these in its mobility-related decisions.
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Figure 1: Measurement Event Prediction at the UE.

2.1   Training Data Collection and Model Training
Assumption is that for UE-side measurement event prediction the training data collection and model training is done on the UE-side. 

Proposal 1: As a starting point, for UE-side measurement event prediction the training data collection and model training is done on the UE-side. More details can be discussed after there is sufficient progress in the WI. 


2.2   Configuration and Reporting
The network must be able to configure the measurement event predictions the UE is reporting, i.e., what is reported and the conditions for sending the reports. Alternatively, if measurement event predictions are used as a condition to trigger measurement reporting, network must be able to configure those conditions. 

Proposal 2: The network must be able to configure the measurement event predictions the UE is reporting, or the conditions based on the measurement event prediction that are used to trigger measurement reporting.

Based on the configuration, the UE may report its measurement event prediction to the network and the network may use this in its mobility related decisions. How the measurement event prediction results are reported is FFS. The UE may be re-configured based on the decisions. Based on the decisions and actions made based on the mobility event predictions, different requirements for the format, accuracy and reliability of the predictions are necessary. The requirements are FFS.

Observation 1: Based on the configuration, the UE may report its measurement event prediction to the network and the network may use this in its mobility related decisions. 

Observation 2: Based on the decisions and actions made based on the mobility event predictions, different requirements for the format, accuracy and reliability of the predictions are necessary.

Proposal 3: RAN2 should study the mechanisms needed to report the measurement event prediction results. Reporting of additional aspects, e.g., format, accuracy and reliability of the predictions is not precluded. 

If measurement event prediction is used to trigger baseline measurement reporting, it must be possible to process the reported Measurement Reports using the baseline procedures.

Proposal 4: If measurement event prediction is used to trigger measurement reporting, it must be possible to process the reported Measurement Reports using the baseline procedures.

A predicted measurement event may also trigger reporting of predicted RRM measurements. Network must be able to configure if and what predicted RRM measurements are reported based on a predicted measurement event. Requirements for RRM measurement prediction are covered in the RRM measurement prediction use case.

Proposal 5: Network must be able to configure if and what predicted RRM measurements are reported based on a predicted measurement event.

Proposal 6: Requirements for RRM measurement prediction are covered in the RRM measurement prediction use case.


2.3  Generalization vs. Cell-, Site- or Area-Specific ML Models
When and what measurement event conditions are fulfilled depends on the local radio conditions and UE movement patterns. Therefore, the measurement event prediction may benefit of cell-, site- or area-specific models and ML model generalization for measurement event prediction requires further study.

Observation 3: Measurement event prediction may benefit of cell-, site- or area-specific models and ML model generalization for measurement event prediction requires further study.


2.4 Evaluation Aspects
The accuracy of the measurement event prediction ML models may be evaluated with typical ML classification metrics, such as precision, recall or F1-score metrics. However, the required accuracy metrics and their impact on the network or UE performance depend on how the measurement event predictions are used, which determines, for example, the cost of false positive or false negative predictions. 

Observation 4: The accuracy of the measurement event prediction ML models may be evaluated with typical ML classification metrics, such as precision, recall or F1-score metrics.

Observation 5: The required accuracy metrics and their impact on the network or UE performance depend on how the measurement event predictions are used, which determines, for example, the cost of false positive or false negative predictions.

Proposal 7: In the evaluations, companies should consider the impact of actions using predictions to optimize the network or UE performance.

4	Conclusion
This document has made the following observations:
Observation 1: Based on the configuration, the UE may report its measurement event prediction to the network and the network may use this in its mobility related decisions. 

Observation 2: Based on the decisions and actions made based on the mobility event predictions, different requirements for the format, accuracy and reliability of the predictions are necessary.

Observation 3: Measurement event prediction may benefit of cell-, site- or area-specific models and ML model generalization for measurement event prediction requires further study.

Observation 4: The accuracy of the measurement event prediction ML models may be evaluated with typical ML classification metrics, such as precision, recall or F1-score metrics.

Observation 5: The required accuracy metrics and their impact on the network or UE performance depend on how the measurement event predictions are used, which determines, for example, the cost of false positive or false negative predictions.

And proposed the following:
Proposal 1: As a starting point, for UE-side measurement event prediction the training data collection and model training is done on the UE-side. More details can be discussed after there is sufficient progress in the WI. 

Proposal 2: The network must be able to configure the measurement event predictions the UE is reporting, or the conditions based on the measurement event prediction that are used to trigger measurement reporting.

Proposal 3: RAN2 should study the mechanisms needed to report the measurement event prediction results. Reporting of additional aspects, e.g., format, accuracy and reliability of the predictions is not precluded. 

Proposal 4: If measurement event prediction is used to trigger measurement reporting, it must be possible to process the reported Measurement Reports using the baseline procedures.

Proposal 5: Network must be able to configure if and what predicted RRM measurements are reported based on a predicted measurement event.

Proposal 6: Requirements for RRM measurement prediction are covered in the RRM measurement prediction use case.

Proposal 7: In the evaluations, companies should consider the impact of actions using predictions to optimize the network or UE performance.
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