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1. [bookmark: _Ref521334010]Introduction
In last RAN2#125bis meeting, for RRM measurement prediction use case some agreements have been achieved as below [1]:
	Agreements
1	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 
2. We will consider intra-frequency intra and inter-cell spatial domain measurement predictions, for beam and cell level measurements.  
3. 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 predicition.  
4. 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
measurement reduction rate as one KPI
5. As a first step we will focus on measurement prediction accuracy.  FFS whether and what system level performance evaluation is needed


In last meeting RAN2 agreed 3 sub cases and discussed more about temporal and spatial domain measurement prediction for these cases. In this contribution, we continue to investigate and study the potential frequency domain measurement prediction, and the suggested performance metrics/KPIs and the potential specification impact are also provided. 
1. Inter-frequency RRM measurement prediction
RAN2 agreed at RAN2#125bis:
1 We will consider intra-frequency intra and inter-cell spatial domain measurement predictions, for beam and cell level measurements.  
2 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.

From the agreements above, we can see that for spatial domain measurement predictions, only the intra-frequency intra and inter-cell predictions have been agreed; and for temporal domain measurement predictions, it is agreed to consider the AI-PHY beam management Case A and Case B from the RAN1 AI/ML PHY TR. But the BM case in R18 RAN1 SI does not include any inter-frequency consideration.
In the email discussion RAN2#125bis-[021] [2] about Simulation assumptions and methodology, Rapp classified 3 dimensions of the RRM prediction based on the two agreements. FR1_to_FR1 inter-frequency case is one of the important components from frequency dimension. Therefore the frequency domain measurement prediction should also be considered. For frequency domain, some companies mentioned to predict the cell level RRM measurement, e.g., using intra-frequency RSRP results to forecast the RSRP results of inter-frequency/inter-RAT cells. Based on the frequency domain measurement prediction, the UE battery power could be largely saved because the measurement on inter-frequency/inter-RAT could be reduced, and the measurement gap can also be saved which may increase the throughput since the time originally used for inter-frequency measurement can be used for data transmission.
Considering the sub cases, we think the frequency domain measurement prediction applies to both beam level and cell level. For simplicity, cell level inter-frequency measurement prediction can be a starting point.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Observation 1: Inter-frequency RRM measurement prediction may reduce measurement gaps and increase the data throughput.
Proposal 1: For inter-frequency RRM measurement prediction, consider at least the cell-level RRM measurement results for both model inference input and output.
For inter-frequency RRM measurement prediction, the following aspects could be considered for performance metrics/KPIs:
· RSRP difference. RSRP difference is the most intuitive KPI for judging the effectiveness of AI model. The difference between the predicted RSRP and the actual measured RSRP should be as small as possible;
· [bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Measurement gaps reduction. Since no or less gap is needed due to the prediction of inter-frequency RRM measurement, the gap could be saved.
Proposal 2: RSRP difference and measurement gap reduction can be considered as the performance metrics/KPIs for inter-frequency RRM measurement prediction.
7. Specification impacts
The model input may include:
· The real measurement results, e.g. Sample-based cell/beam level measurement result of the serving/neighboring cell(s);
· The measurement could be performed based on the reference signal of SSB or CSI-RS;
· The measurement quantity could be RSRP,RSRQ or SINR;
· UE assistance information, e.g. UE speed, UE location.
The model output may include:
· For inter-frequency RRM measurement prediction: The predicted cell/beam level measurement results of the cell(s) in other frequency(s);
· The measurement quantity should be the same with the input ones.
RRM Measurement Prediction can be UE-side or network-side model, so the model inference can be performed at UE side or at NW side:
· For UE-side model, the model inference output could be utilized by UE or reported to the NW for subsequent calculation;
· For NW-side model, the measurement results and assistance information (if any) could be reported from UE to the NW as model inference input.
Whether to use UE-side or network-side model should be considered based on the tradeoff between the signaling overhead and the model algorithm complexity. Since the specification impact should be considered in the later phase of the SI, the potential benefits of the use case(s) should be evaluated first.
Proposal 3: For inter-frequency RRM measurement prediction, model inference input includes the real measurement results and the potential UE assistance information, and the model inference output includes the predicted measurement results of the cell(s) in other frequency(s). 
Proposal 4: The specification impact of the model input/output utilization could be discussed based on the common understanding of representative sub-use cases, E.g.
· For UE-side model, the model output could be utilized by UE or reported to the NW for subsequent calculation;
· [bookmark: OLE_LINK19][bookmark: OLE_LINK20]For NW-side model, the measurement results and assistance information (if any) could be reported from UE to the NW as model input.
Proposal 5: Whether to use UE-side or network-side model should be considered based on the tradeoff between the signaling overhead and the model algorithm complexity.
8. Conclusion
In this contribution, we provide our views on the first use case of AI/ML for mobility and the observations and proposals are summarized as follows:
Observation 1: Inter-frequency RRM measurement prediction may reduce measurement gaps and increase the data throughput.
Proposal 1: For inter-frequency RRM measurement prediction, consider at least the cell-level RRM measurement results for both model inference input and output.
Proposal 2: RSRP difference and measurement gap reduction can be considered as the performance metrics/KPIs for inter-frequency RRM measurement prediction.
Proposal 3: For inter-frequency RRM measurement prediction, model inference input includes the real measurement results and the potential UE assistance information, and the model inference output includes the predicted measurement results of the cell(s) in other frequency(s). 
Proposal 4: The specification impact of the model input/output utilization could be discussed based on the common understanding of representative sub-use cases, E.g.
· For UE-side model, the model output could be utilized by UE or reported to the NW for subsequent calculation;
· For NW-side model, the measurement results and assistance information (if any) could be reported from UE to the NW as model input.
Proposal 5: Whether to use UE-side or network-side model should be considered based on the tradeoff between the signaling overhead and the model algorithm complexity.
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