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1 Introduction
In the R19 SID AI for mobility in NR [1], the following objectives are considered: 

The study will focus on mobility enhancement in RRC_CONNECTED mode over air interface by following existing mobility framework, i.e., handover decision is always made in network side. Mobility use cases focus on standalone NR PCell change. UE-side and network-side AI/ML model can be both considered, respectively.

Study and evaluate potential benefits and gains of AI/ML aided mobility for network triggered L3-based handover, considering the following aspects:
· 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]
In this contribution, we would like to discuss the potential scenarios and evaluation methodology for the above objectives. 
2 Discussion
2.1 Scenarios
According to the objective, mobility use case will focus on standalone NR PCell change. For the standalone NR PCell change, the potential scenarios can include:
-
PCell change in non-CA scenario

-
PCell change and SCell(s) change in CA scenario
In the CA scenario, there will be SCell(s) configured for the UE. The related measurement event is A6, where the triggering condition is that the neighbour becomes offset better than the existing SCell. The current description in the objectives is unclear whether the PCell change in CA is supported or not and whether the measurement event prediction for A6 is considered if CA is supported. 
Consequently, before the study of the topic, RAN2 should first clarify the scenarios of SA NR PCell change.
Proposal 1: RAN2 to clarify whether PCell change in CA is supported for AI based mobility.

As described in the objectives, RAN2 will study the cell-level measurement prediction including intra and inter-frequency. For the intra-frequency, it refers to the frequency on which the serving cell is. The serving cell measurement is also kind of intra-frequency measurement. If one model is trained and can perform AI/ML inference for the frequency of the serving cell, it is an intuitive idea that it can support the inference for the serving cell. 
Proposal 2: Clarify that cell-level measurement prediction for intra-frequency includes the serving cell.
For the cell-level measurement prediction, one possible inference operation is to predict the cell-level measurement based on the historical cell-level measurement result(s) of the same cell(s) or frequencies (scenario 1). The other inference operation is to use the historical cell-level measurement result(s) of the intra-frequency for the inter-frequency measurement prediction (scenario 2).  For scenario 2, it may correlate with the network deployments, e.g., the cell coverage information, the cell activation/deactivation information. The network deployment information may change depending on network policy. To ensure the better performance of the inference, it is beneficial for the inference entity to be aware of the network deployment.
For the cell-level measurement prediction relate model, it includes two deployment schemes: UE-sided model and NW sided model. For the UE-sided model in scenario 1, the UE can perform the ordinary measurements and take them as the inputs for inference operation. For NW-sided mode, it can receive the measurement results from the UE. Thus, it can perform the inference operation to predict the related cell-level measurement. 
As for the UE-sided mode in scenario 2, it seems difficult for the UE to collect the network deployment related information or changes. Whether the UE-sided model can work for the scenario need more evaluations. In the other hand, for the NW-sided model, the network will always be able to acquire the latest network deployments of its neighbour cell(s). Generally, for the neighbour cells with the Xn connectivity, the network can get the cell capacity and coverage information in time if the neighbour node(s) changes its coverage information. Therefore, from network perspective, it is possible to support the scenario that inter-frequency cell-level measurement prediction is based on the intra-frequency historical measurement results.
Proposal 3: For UE-sided model, RAN2 priorities the scenario 1:
· cell-level measurement prediction for one cell/frequency is based on the historical measurement results of the cell/frequency.
Proposal 4: For NW-sided model, RAN2 considers the scenarios:
· scenario 1: cell-level measurement prediction for one cell/frequency is based on the historical measurement results of the cell/frequency;
· scenario 2: inter-frequency cell-level measurement prediction based on the intra-frequency measurement results.
For the beam-level measurement prediction, there may be some overlapping with the discussion in RAN1 AI/ML for air interface. In the objectives of RAN1 AI [2], it is agreed to study the spatial and temporal beam prediction. 
· Beam management - DL Tx beam prediction for both UE-sided model and NW-sided model, encompassing [RAN1/RAN2]:

· Spatial-domain DL Tx beam prediction for Set A of beams based on measurement results of Set B of beams (“BM-Case1”)

· Temporal DL Tx beam prediction for Set A of beams based on the historic measurement results of Set B of beams (“BM-Case2”)

It is reasonable to follow the progresses in RAN1 and take them as baseline.
Proposal 5: For Inter-cell beam-level measurement prediction, both spatial and temporal prediction are considered.
2.2 Evaluation methodology
As presented in the above section, the inference outputs of the UE-/NW-sided model should be the L3 cell-/beam-level measurement prediction. Considering the derivation of the L3 measurement result in the legacy mechanism, there can be the following simulation cases:
· case 1: L3 cell-/beam-level measurement prediction based on L1 beam-level measurement
· case 2: L3 cell-/beam-level measurement prediction based on L3 beam-level measurement
· case 3: L3 cell-level measurement prediction based on L3 cell-level measurement
In the R18/R19 RAN1 AI for air interface, there were quantity of simulations for the beam management use case. The inferences are based on L1 beam-level measurement for the L1 beam measurement prediction. Currently, the evaluation or simulation of beam management is considered intra-cell scenario. For case 1, it is desirable to take the progresses of beam management as baseline and extend it to the inter-cell case. For cases 2 and 3, it is better to align the evaluation assumptions at the early phase.
Proposal 6: RAN2 considers the following simulation cases:
· case 1: L3 cell-/beam-level measurement prediction based on L1 beam-level measurement
· case 2: L3 cell-/beam-level measurement prediction based on L3 beam-level measurement
· case 3: L3 cell-level measurement prediction based on L3 cell-level measurement
For the evaluation metrics for RRM measurement prediction, it is preferred to follow the general principles in RAN1 AI for air interface [3]. The potential common KPIs can be categorized below:
·    Performance-related KPIs: These are KPIs that are directly related to the performance of an AI/ML based solutions. They can also be explicitly compared among the simulation cases they are applied for.  The potential KPIs can be the prediction accuracy (%), CDF of L3 measurement difference, prediction accuracy (%) with XdB margin and other KPIs.
· Over-the-air Overhead-related KPIs: These KPIs are also related to AI/ML operation but do not directly indicate the performance of AI/ML algorithm. The KPIs in this category may rather indicate the potential impacts on the specification for the UE and network to perform a given AI/ML operation. The potential overhead can be the transmission of the measurement configuration and reporting, the exchange of the inputs for the inference, the delivery/transfer of the AI/ML model (if needed), and other signalling overhead brought by the LCM.
Besides, the complexity and latency for the training, inference and/or monitoring can also be considered.
Proposal 7: RAN2 at least considers the following evaluation KPIs:
·    Performance-related KPIs: prediction accuracy (%), CDF of L3 measurement difference, prediction accuracy (%) with XdB margin and other KPIs.
· Over-the-air Overhead-related KPIs: overhead of the prediction configuration, measurement prediction reporting, the exchange of input related data and other signalling overhead of the LCM.
· Complexity: training complexity, inference complexity for pre- and post-processing, monitoring complexity, storage complexity and others
· Latency: timeliness of monitoring
3 Conclusion

In this contribution, we discuss the potential scenarios and evaluation methodology for AI based mobility and give the following proposals.
Proposal 1: RAN2 to clarify whether PCell change in CA is supported for AI based mobility.

Proposal 2: Clarify that cell-level measurement prediction for intra-frequency includes the serving cell.
Proposal 3: For UE-sided model, RAN2 priorities the scenario 1:
· cell-level measurement prediction for one cell/frequency is based on the historical measurement results of the cell/frequency.
Proposal 4: For NW-sided model, RAN2 considers the scenarios:
· scenario 1: cell-level measurement prediction for one cell/frequency is based on the historical measurement results of the cell/frequency;
· scenario 2: inter-frequency cell-level measurement prediction based on the intra-frequency measurement results.
Proposal 5: For Inter-cell beam-level measurement prediction, both spatial and temporal prediction are considered.
Proposal 6: RAN2 considers the following simulation cases:
· case 1: L3 cell-/beam-level measurement prediction based on L1 beam-level measurement
· case 2: L3 cell-/beam-level measurement prediction based on L3 beam-level measurement
· case 3: L3 cell-level measurement prediction based on L3 cell-level measurement
Proposal 7: RAN2 at least considers the following evaluation KPIs:
·    Performance-related KPIs: prediction accuracy (%), CDF of L3 measurement difference, prediction accuracy (%) with XdB margin and other KPIs.
· Over-the-air Overhead-related KPIs: overhead of the prediction configuration, measurement prediction reporting, the exchange of input related data and other signalling overhead of the LCM.
· Complexity: training complexity, inference complexity for pre- and post-processing, monitoring complexity, storage complexity and others
· Latency: timeliness of monitoring
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