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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]SI of AI mobility was agreed in [1]. It’s expected to run simulation to evaluate the benefit of AI mobility solutions. In this contribution, we discuss the simulation and evaluation methodology.
Discussion
In last meeting, cluster-based RRM measurement prediction is proposed by several companies. However, it’s not clear what is the definition of cluster-based prediction. In our understanding, the cells in one cluster share similar characteristic and can be used for model input or output. The characteristic can be deployed at close location or deployed at same frequency. Such characteristic may be correlated with RRM measurement result. The correlation may be learned by AI model and AI model can predict cell measurement result of one cell based on other cells’ measurement result in the same cluster. Theoretically, AI may be able to predict multiple cells’ measurement result. But the accuracy and complexity may also increase. We can first focus on the simple design, i.e. prediction output only provides one cell’s measurement result. Based on above observation, the input of cluster-based prediction can be measurement results from multiple cells. The output of cluster-based prediction can be one cell’s measurement result. The mapping between cell and cluster can be configured by NW or determined by UE.
Proposal 1: In cluster-based RRM prediction, AI predicts cell measurement result of one cell based on other cells’ measurement result in the same cluster. The cells in the same cluster share similar characteristic, e.g. deployed location or frequency.
It’s agreed the RSRP difference to the actual measurement can be considered as a baseline for the temporal and spatial prediction accuracy of the cell-level measurement prediction. However, it’s not clear whether the RSRP difference is calculated based on L3 filtered measurement result or not. We prefer to calculate the RSRP difference based on filtered results due to following reasons. In current MR and event evaluation, L3 filtered measurement result is used. It’s better to evaluate the actual used filtered measurement. Furthermore, if AI model is deployed at NW side, NW can only calculate RSRP difference based on filtered results. Because measurement results before filtering are not reported. It’s better to align the evaluation between UE and NW side model.
Proposal 2: RSRP difference to the actual measurement is calculated based on L3 filtered measurement result.
For cell level measurement prediction model, the following cases are agreed:
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
In case 1, the UE would generate cell level results based on predicted beam results. In existing procedure, the beam above configured threshold or strongest beam is used for consolidation. In case 1, if AI BM method is reused, i.e. UE measures set B to predict set A. The consolidated beam may come from both set A and set B. It’s not clear how UE generate cell level results based on predicted beam results and actually measured beam results. Whether existing cell level result derivation method is reused or some new method is used. This is critical to clarify to avoid mismatch between evaluation. A simple solution is to reuse the existing method. If all the consolidated beams come from the set B, whether derived cell level result is counted as prediction or not.
Proposal 3: RAN2 to discuss how to generate cell level results based on measured and predicted beams in case 1.
Ping-pong handover is also mentioned [1] as a mobility performance metric. The ping-pong handover is modelled in [2] as following,
	[bookmark: OLE_LINK1]Definition 5: A handover from cell B to cell A then handover back to cell B is defined as a ping-pong if the time-of-stay connected in cell A is less than a pre-determined MTS.
[bookmark: _Hlk163166451]Definition 6: Ping-pong rate is defined as (number of ping-pongs)/(total number of successful handovers excl. handover failures).
Recommended MTS value to be used for the simulation is 1 second.



The definition of ping-pong handover and ping-pong rate is still valid and can be reused in this study. However, the scenario in [1] is FR1, macro only and Hetnet. If the scenario is FR2 or micro only, MTS value should be allowed to be less than 1 second, considering TOS in FR2 micro cell may be much less.
Proposal 4: A handover from cell B to cell A then handover back to cell B is defined as a ping-pong if the time-of-stay connected in cell A is less than a pre-determined MTS. MTS value can be less than 1 second.
Proposal 5: Ping-pong rate is defined as (number of ping-pongs)/(total number of successful handovers excl. handover failures).
Note some features may have impact on the mobility performance, e.g. DRX, early HOF. These features shall be disabled during simulation.
Proposal 6: Additional features, e.g. DRX, early HOF, are not enabled during simulation.
In last meeting, RAN2 agreed to reuse 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. Case A is depicted as below,
[image: AI_03(2)]
We had initial simulation on temporal prediction, where the UE performs measurements on 10 time instances to predict the future 5 time instances. Prediction model case 2 is used, i.e. to directly predict cell level results based on cell level results. Carrier frequency is 4GHz and Uma is used.
If the model input only includes the measurement results of all the cells, the average RSRP difference is 3.891 dBm. If UE location is added as model input, the average RSRP difference is 2.925. It can be seen the prediction accuracy can be improved if UE location is added. If the model is deployed at UE side, UE shall be able to collect UE location to improve the prediction accuracy.
Observation: Adding UE location as model input can improve the prediction accuracy.

Conclusion
Based on the discussion in section 2, we have following proposals:
[bookmark: _In-sequence_SDU_delivery]Proposal 1: In cluster-based RRM prediction, AI predicts cell measurement result of one cell based on other cells’ measurement result in the same cluster. The cells in the same cluster share similar characteristic, e.g. deployed location or frequency.
Proposal 2: RSRP difference to the actual measurement is calculated based on L3 filtered measurement result.
Proposal 3: RAN2 to discuss how to generate cell level results based on measured and predicted beams in case 1.
Proposal 4: A handover from cell B to cell A then handover back to cell B is defined as a ping-pong if the time-of-stay connected in cell A is less than a pre-determined MTS. MTS value can be less than 1 second.
Proposal 5: Ping-pong rate is defined as (number of ping-pongs)/(total number of successful handovers excl. handover failures).
Proposal 6: Additional features, e.g. DRX, early HOF, are not enabled during simulation.
Observation: Adding UE location as model input can improve the prediction accuracy.
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