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1. [bookmark: _Ref521334010]Introduction
In RAN#102 meeting, a new study item on AI/ML in RAN2 was approved [1], to facilitate the support of AI/ML for mobility in NR. 
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.
The objective of the SID includes:
	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]
· Study the need/benefits of any other UE assistance information for the network side model [RAN2]


In this contribution, we investigate and study the potential sub-use cases of the measurement events prediction use case, and discuss the performance metrics/KPIs and specification impact per sub-use case. Based on the SID, only UE-sided model needs to be considered for the measurement events prediction use case.
2. Discussion
2.1 Potential sub-use cases and the performance metrics/KPIs
· Potential sub use cases
AI/ML algorithm used for measurement events prediction was agreed as a use case for AI/ML based mobility optimization to study in Rel-19. Based on the previous discussion in RAN meeting, the following two sub use cases for measurement events prediction use case were considered by companies.
Sub-use case 1: measurement events (e.g., A3, A5 etc.) reporting trigger prediction;
Sub-use case 2: measurement configuration (e.g., TTT, offset, hysteresis value etc.) prediction;
For potential sub-use case 1(measurement events reporting trigger prediction)
For Sub-use case 1, the AI/ML algorithm can be used to predict whether/when the entering condition of an event (e.g., A3, A5 etc.) can stably be met during the period (i.e., TTT)  configured for the events, which means the measurement reporting will be triggered due to the fulfilled events and then the UE could receive the handover command with high success rate.  In legacy, the measurement results reporting and the handover command receiving by UE will take some time, during the period, the signal quality of source cell could become worse which will cause the UE cannot report the measurement results or cannot receiving the handover command from network successfully, then, the radio link failure may occur.  If the UE can predict the measurement events reporting trigger, such failure can be avoided by for example the UE triggers the measurement reporting earlier or reporting the predict results (for example which measId will be met for measurement reporting at a predict time point) to network to assist the network’s handover decision. In short,  Sub-use case 1, i.e., measurement events reporting trigger prediction will bring significant gains to mobility optimization, we suggest prioritizing the discussion for Sub-use case 1 in measurement events prediction use case.
Observation 1: Sub-use case 1: measurement events (e.g., A3, A5 etc.) reporting trigger prediction can reduce the risk of RLF due to NW cannot receive the UE report or UE cannot receive handover command from NW.
For potential sub-use case 2 (measurement configuration prediction)
For  Sub-use case 2, i.e., measurement configuration prediction, it looks more like a network sided model as only the network needs to optimize the handover parameters, the model inference should be performed at network. However, measurement events prediction use case in Rel-19 will focus on UE-sided model. Besides, for Sub-use case 2, some potential issues such as which handover parameter should be considered to optimize, how to achieve the optimization by AI/ML algorithm (e.g., the input, output of the AI/ML model) need to be clarified. Anyway, there are some doubts about this sub use case, therefore, we suggest Sub-use case 2 is deprioritized for Rel-19 measurement events prediction.
Proposal 1: Measurement events (e.g., A3, A5 etc.) reporting trigger prediction is studied as one representative sub use case. 
· Performance metrics/KPIs
In SID, the following HO performance KPIs are proposed to be considered for the evaluation of the AI/ML aided mobility benefits.
	· The evaluation of the AI/ML aided mobility benefits should consider HO performance KPIs (e.g., Ping-pong HO, HOF/RLF, Time of stay, Handover interruption, prediction accuracy, and measurement reduction) etc.) and complexity tradeoffs [RAN2]
· NOTE: Simulation assumption and methodology can leverage TR 38.901, 38.843 and 36.839. And leave the detail discussion to RAN2


For sub-use case 1, i.e., measurement events (e.g., A3, A5 etc.) reporting trigger prediction, we understand that the timing difference evaluated by comparing predicted time of one event triggered and the real time of the event triggered can be considered as a KPI to observe the model performance. In addition, the prediction accuracy (including the false alarm probability, the false dismissal probability, and the success probability) can also be considered as KPIs to show the model performance. Therefore, from our perspective, at least the timing difference and the prediction accuracy can be considered as KPIs for measurement events prediction use case.
Proposal 2: Timing difference and prediction accuracy (including the false alarm probability, the false dismissal probability, and the success probability) are considered as the performance metrics/KPIs for measurement events prediction use case.
2.2 [bookmark: _GoBack]Specification  impact
In order to support the AI/ML-based measurement events prediction, the following various aspects and the corresponding spec impacts need to be considered.
1) AI/ML model input:
· The measurement results of M latest measurement instances of serving cell/neighbour cell based on the measurement configuration;
· 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 etc.
2) AI/ML model output:
· N predictions for N future time instances serving cell/neighbour cell measurement results;
· The reference signal should be the same with the input ones;
· The measurement quantity should be the same with the input ones;
· Meas id, cell id, time information, event information etc.
3) Signaling for data collection for model training , monitoring, inference:
For data collection for model training, it can wait for the study of the discussion and progress on collection of UE-sided model training data in Rel19 AI/ML-air interface. For data collection for model monitoring, whether the air interface signalling needed is up to the monitoring entity. If the model monitoring is performed at UE, no air interface signalling is needed, but if the model monitoring is performed at network, the data for monitoring is needed to be sent to network from UE. For data collection for inference, it seems to be up to UE implement to perform data collection due to it is UE-sided model and the inference data is from UE itself.
4) Signaling for model management (model selection, activation, deactivation, switching, and fallback operation):
Model management, i.e., model selection, activation, deactivation, switching, and fallback operation can take the Rel19 AI/ML-air interface WID general framework as baseline. Details for measurement events prediction use case can be further discussed after the general framework is made.
5) Signaling for the reporting of model output:
For measurement events prediction, the model output or the predicted results based on the model output by UE can be reported to network for helping the network to perform handover decision. The reporting information can be predicted measurement results of serving cell and neighbour cell, the predicted meas id, the predicted cell id, time information, event information etc. The reporting content needs to be further discussed in RAN2.
Proposal 3: The following aspects are considered for AI/ML based measurement events prediction in Rel-19 for spec impact analysis:
· AI/ML model input/output;
· Signaling for data collection for model training , monitoring, inference;
· Signaling for model management (model selection, activation, deactivation, switching, and fallback operation);
· Signaling for the reporting of model output.

3. Conclusion
In this contribution, we provide our views on the measurement events prediction use case of AI/ML for mobility and the observation and proposals are summarized as follows:
Observation 1: Sub-use case 1: measurement events (e.g., A3, A5 etc.) reporting trigger prediction can reduce the risk of RLF due to NW cannot receive the UE report or UE cannot receive handover command from NW.
Proposal 1: Measurement events (e.g., A3, A5 etc.) reporting trigger prediction is studied as one representative sub use case. 
Proposal 2: Timing difference and prediction accuracy (including the false alarm probability, the false dismissal probability, and the success probability) are considered as the performance metrics/KPIs for measurement events prediction use case.
Proposal 3: The following aspects are considered for AI/ML based measurement events prediction in Rel-19 for spec impact analysis:
· AI/ML model input/output;
· Signaling for data collection for model training , monitoring, inference;
· Signaling for model management (model selection, activation, deactivation, switching, and fallback operation);
· Signaling for the reporting of model output.
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