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1. Introduction
This contribution discusses cell level measurement prediction use case, addressing UE-sided prediction and NW-sided prediction separately.
2. Discussion 
2.1 UE sided model based cell-level measurement prediction
RAN2 agreed to consider spatial domain prediction and temporal domain prediction, but it is not clear if frequency domain prediction is considered or not. Frequency domain prediction is to perform measurements of cells of frequency B and to predict cell level quality of cells of frequency A. The key motivation of the frequency domain prediction is to avoid or reduce some inter-frequency measurements. Considering that RAN2 already agreed to consider measurement reduction rate as one KPI, it is reasonable to include frequency domain prediction as study scope. 
Proposal 1: Frequency domain prediction is considered, where UE performs measurements of cells of frequency B and to predict cell level quality of cells of frequency A based on measurement results obtained in frequency B.  
Among the temporal domain prediction, spatial domain prediction, frequency domain prediction, it is our view that time domain prediction should be the first priority, if TU for this study is insufficient enough to treat all of them with equal priority, because time domain prediction can be used as base functionality for many other type predictions such as measurement event prediction or RLF prediction. Spatial domain prediction could reduce UE measurement burden, and frequency domain prediction could reduce UE measurement burden as well as interruption caused by measurement gaps, but these benefits are less related to mobility enhancements. 
Proposal 2: Temporal domain prediction is prioritized over spatial/frequency domain prediction, if TU is insufficient to treat all of them with equal priority.   
For temporal cell level prediction, the concept of prediction window T is needed. The prediction window should be decided based on UE prediction capabilities and network’s interest of the prediction time horizon. Given prediction window T, the UE is required to predict the measurement results until a fixed T-ahead time from the current time. We consider two types of predictions:
· Type A) If network is interested in the particular future time point such as a fixed T-ahead time from the current time, i.e., the moment of t+T is the interest for any current time t, the prediction and performance monitoring should focus on predicting a particular prediction instance for t+T. 
· Type B) Else, if network is interested in the sequence of predicted cell qualities over time window, the prediction and performance monitoring should consider all the predictions for the future time falling onto the time window of the interest. 
For different prediction time, KPI and considerations related to the prediction are different. In our view, both type A and type B are equally important for mobility use case.  
Proposal 3: For temporal prediction, the following prediction types are considered and evaluated. 
· Type A) Predicting a cell quality for a T-ahead time point w.r.t. the current time is considered, where T is fixed.
· Type B) Predicting a sequence of cell qualities until a fixed T-ahead time w.r.t. the current time is considered.  
RAN2 agreed to consider AI-PHY beam management case A and case B for temporal prediction. We elaborate the Case A and B in terms of mobility use case. In BM case A and B, the UE aims to skip some beam measurements (dotted arrows) by exploiting the predicted measurements. But, in temporal RRM prediction use case for mobility, measurement reduction is not the main target but predicting the future RRM is the utmost target to enhance HO performance. Therefore, for the temporal prediction use case, RAN2 study should focus on achieving the reasonable accuracy, rather than reducing the measurements.  
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Proposal 4: For temporal domain prediction, prediction accuracy over time domain is considered as a primary KPI, and measurement reduction rate should not be the primary KPI.  
LCM for UE-sided cell measurement prediction 
For UE-sided prediction model, two model provisioning methods can be considered:
· RAN-provisioned UE-sided prediction model: NG RAN provides UE with the inference model to be used for the prediction. 
· UE proprietary UE-sided prediction model: 3GPP network (RAN or CN node) does not know the details of the inference model used by the UE for the prediction. RAN may know some basic parameters or UE capabilities related to the model or the model’s capabilities.  
Whether NW can provide UE with the inference model is highly dependent of the progress of R19 AIML PHY WI. But considering that UE proprietary model has been used for simulation for the R18 AIML PHY SI, UE proprietary model can be considered as baseline for R19 AIML MOB WI. If NW-provisioned model can be considered, if its necessity and feasibility becomes somehow clear from R19 AIML PHY WI. 
Proposal 5: For UE-sided prediction model, UE proprietary model is considered as baseline. LCM for NG-RAN to provide UE with UE-sided prediction model is not studied, until its necessity and feasibility becomes somehow clear from R19 AIML PHY WI.  
For UE-sided prediction based on proprietary model, we can assume that the model of the UE is pre-trained by the UE vendors, and how the model is trained depends on the details of the model type and model architecture, which can be left up to UE vendor’s implementation.  
For online inference based on a pre-trained proprietary model, UE already knows which information should be used for online inference based on a proprietary model. The main source of the model input would be UE’s real-time beam/cell level measurements. Other proprietary factors such as UE movement status cannot be precluded, since which model to use and how to train the model are also up to the UE vendors. Therefore, RAN2 study need not consider enhancements for data collection to assist training or online inference of UE sided prediction model.   
Proposal 6: Enhancements for data collection at UE side to assist model training or inference are not studied  
Since prediction performance cannot be consistently good, it is important to monitor the prediction performance. If the prediction performance is insufficient, the prediction based on the current inference model needs to be aborted and switching to another inference model that is more accurate or fall back to legacy cell measurements is needed. 
For UE sided prediction, it is desirable for UE to monitor the performance as all information required for the monitoring is available at UE. If the performance monitoring is done for spatial domain or frequency domain prediction, the UE is required to Therefore, RAN2 needs to study the UE-sided monitoring LCM procedure, where how to monitor the prediction accuracy and what to do, if the accuracy is not sufficient, needs to be studied. 
Proposal 7: LCM procedure for monitoring UE-sided prediction is studied, considering a) how UE should validate prediction accuracy, b) when/how UE informs network of the accuracy status, and c) what the required UE behaviours are if prediction accuracy is insufficient. UE-sided monitoring is considered as baseline,

2.2 NW sided model based cell-level measurement prediction
LCM for NW-sided cell measurement prediction 
Data collection for training NW-sided model/ 	Network should train its inference model to enable NW-sided prediction. Model training requires extensive training data, and different models would require different data for model training. For cell-level measurement prediction, RS level measurement history and/or cell level measurement history would be required, and they can be obtained via L1/L3 measurement reporting from UEs. For some advanced models, model training may benefit if UE specific information such as UE physical mobility is also provided as input. But it is quite unclear if network can train its model based on existing procedure of L1/L3 measurement reporting or some enhancements are needed or beneficial. So, RAN2 needs to understand what information is needed by network for training of NW-sided model and what are common and necessary information that can be provided by UE as assistance information to assist the training.  
Proposal 8: To study if network can train NW-sided model based on collecting training data via existing L1/L3 measurements reporting or some enhancements such as UE assistance information/UE’s data collection and reporting to network are beneficial/necessary.   
Data collection for NW-sided inference	To enable network to perform online prediction of cell-level measurement results, it would be a common understanding that the prediction model requires up-to-date history of RS-level measurement results and/or history of cell-level measurement results, and measurement results of RS and/or cell-level measurement result of the current time as necessary input to the inference model. Network can collect the RS-level measurement history as well as cell-level measurement results if it configures UE with periodic measurement reporting for L1 measurement reporting as well as for L3 (cell-level measurement reporting with existing mechanisms. Although this periodic reporting based data collection may be singling-intensive, existing CSI reporting and L3 measurement reporting procedure can serve such data collection purpose. Therefore, we think enhancements for data collection for NW-sided online inference are not essential. 
Proposal 9: No enhancements to assist NW-sided online inference are considered.  
If UE’s physical movement information such as velocity, heading direction, rotation, planned trajectory is known to network, network side prediction performance of cell-level measurement can be enhanced. There may be other assistance information only available at UE side now that, however, could enhance network side prediction performance, if also available at network side via UE assistance information.    
Proposal 10: To study UE assistance information to provide UE’s local information (e.g., velocity, heading direction, rotation, planned trajectory, etc) to network in order to assist NW-sided prediction. The study should address a) potential benefit and feasibility of model training and inference, b) UE’s local information to be useful for NW-side prediction, and c) required information transfer requirement in terms of e.g., latency, d) information delivery procedure, e) privacy issue.
Monitoring of prediction performance of NW-side prediction is essential. In case of NW-sided prediction, it is reasonable that network performs the monitoring. RAN2 needs to study if existing measurement reporting via L1 or L3 is sufficient for the NW-sided monitoring purpose or some enhancements are beneficial/necessary.
Proposal 11: To study if existing L1/L3 measurement reporting procedure is sufficient for NW-sided monitoring of NW-sided cell measurement prediction or enhancements are beneficial. 

3. Conclusion 
UE sided model based cell-level measurement prediction
Proposal 1: Frequency domain prediction is considered, where UE performs measurements of cells of frequency B and to predict cell level quality of cells of frequency A based on measurement results obtained in frequency B.  
Proposal 2: Temporal domain prediction is prioritized over spatial/frequency domain prediction, if TU is insufficient to treat all of them with equal priority.   
Proposal 3: For temporal prediction, the following prediction types are considered and evaluated. 
· Type A) Predicting a cell quality for a T-ahead time point w.r.t. the current time is considered, where T is fixed.
· Type B) Predicting a sequence of cell qualities until a fixed T-ahead time w.r.t. the current time is considered.  
Proposal 4: For temporal domain prediction, prediction accuracy over time domain is considered as a primary KPI, and measurement reduction rate should not be the primary KPI.  
Proposal 5: For UE-sided prediction model, UE proprietary model is considered as baseline. LCM for NG-RAN to provide UE with UE-sided prediction model is not studied, until its necessity and feasibility becomes somehow clear from R19 AIML PHY WI.  
Proposal 6: Enhancements for data collection at UE side to assist model training or inference are not studied  
Proposal 7: LCM procedure for monitoring UE-sided prediction is studied, considering a) how UE should validate prediction accuracy, b) when/how UE informs network of the accuracy status, and c) what the required UE behaviours are if prediction accuracy is insufficient. UE-sided monitoring is considered as baseline,
NW sided model based cell-level measurement prediction
Proposal 8: To study if network can train NW-sided model based on collecting training data via existing L1/L3 measurements reporting or some enhancements such as UE assistance information/UE’s data collection and reporting to network are beneficial/necessary.   
Proposal 9: No enhancements to assist NW-sided online inference are considered.  
Proposal 10: To study UE assistance information to provide UE’s local information (e.g., velocity, heading direction, rotation, planned trajectory, etc) to network in order to assist NW-sided prediction. The study should address a) potential benefit and feasibility of model training and inference, b) UE’s local information to be useful for NW-side prediction, and c) required information transfer requirement in terms of e.g., latency, d) information delivery procedure, e) privacy issue.
Proposal 11: To study if existing L1/L3 measurement reporting procedure is sufficient for NW-sided monitoring of NW-sided cell measurement prediction or enhancements are beneficial. 
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