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1. Introduction
During the RAN#102 meeting, the SID on “Study on Artificial Intelligence (AI)/Machine Learning (ML) for mobility in NR”[1] was approved. The SID describes the study scope of the AI/ML-aided mobility enhancements, as below,
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]

· 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
· Potential AI mobility specific enhancement should be based on the Rel19 AI/ML-air interface WID general framework (e.g. LCM, performance monitoring etc) [RAN2]  
· NOTE: This would only be treated after sufficient progress is made in the Rel-19 AI/ML air interface WID 
· Potential specification impacts of AI/ML aided mobility [RAN2]
· [bookmark: _Hlk153472406]Evaluate testability, interoperability, and impacts on RRM requirements and performance [RAN4]

According to the SID, the prediction of handover failure (HoF) and radio link failure (RLF) will be studied as a candidate scheme for AI/ML-based mobility enhancements. This paper will discuss several issues related to HoF/RLF prediction.
2. Methods for HoF/RLF prediction
Three use cases of AI/ML-based RRM measurement and event prediction for mobility enhancements have been summarized in SID, which are,
· Cell-level measurement prediction, including intra and inter-frequency (UE-sided and NW-sided model) 
· Inter-cell Beam-level measurement prediction for L3 Mobility (UE-sided and NW-sided model)
· HO failure/RLF prediction (UE-sided model)
· Measurement events prediction (UE-sided model)
The first issue to be studied for the HoF/RLF prediction is how to predict these events. The happenings of the HoF or RLF during mobility correlate to the link quality of multiple cells, including both the serving and neighbouring. If the AI/ML can predict the RRM measurement of all these cells, the HoF/RLF during the handover of a UE from serving to a candidate neighbouring cell may be predicted. Therefore, one natural approach for the HoF/RLF prediction is based on the temporal domain RRM measurement prediction of both serving and neighbouring cells. In this way, the HoF/RLF can be viewed as the next step of the first use case, i.e., cell-level measurement prediction.
Another approach is the direct HoF/RLF prediction, i.e., the AI/ML model directly outputs the prediction of the happening of HoF/RLF or confidence/probability values of the happening of HoF/RLF. However, it is still unclear how to train an AI/ML model to achieve such functionality, including which training techniques will be used, the inputs and outputs of the model, and what tags (ground truth) will be used for the training and how to obtain them. These issues should be studied before the evaluations.
We have the following observations based on these discussions,
Observation 1
· There are two approaches for AI/ML-based HoF/RLF prediction,
· Case 1: HoF/RLF prediction based on the temporal domain RRM measurement predictions.
· The temporal domain RRM measurement predictions of multiple cells (including serving and neighbouring) are necessary for the HoF/RLF prediction.
· Case 2: Directly HoF/RLF prediction by AI/ML models.
· The detailed schemes are unclear so far and need further study in RAN2.
3. Discussions on the usage and potential gains of HoF/RLF prediction
After the prediction of HoF/RLF, the following issue is how to utilize these predictions to enhance the handover performance. Unlike the approaches that use the RRM measurement prediction for target cell selection or measurement event generation, which actively improve the handover decisions, the HoF/RLF are unintended events during the mobility. Therefore, the mechanism based on the predictions of HoF/RLF is more like a proactive approach to avoid bad endings. The potential gain of such an approach may be limited compared to others.
Besides, it is common sense in RAN2 that the handover performance, such as the HoF/RLF rates, is not severe on FR1. The primary objective of the AI/ML enhanced mobility on FR1 is to reduce the measurement overhead. However, the HoF/RLF prediction contributes little to the measurement overhead reduction because it is only an approach to avoid unintended events. We have the following observations on the usage and potential gains of HoF/RLF predictions.
Observation 2
· The HoF/RLF prediction contributes little to the measurement overhead reduction.
· The potential gains on HO performance enhancements by HoF/RLF prediction may be lower than that of other predictions.
Considering Observation 1 and Observation 2 drawn in this paper, we have the following proposals on the HoF/RLF prediction,
Proposal 1
· Deprioritize the study of HoF/RLF for FR1.
· The priority of the HoF/RLF study for FR2 is lower than that of the other two prediction cases due to the lower potential gain. The study can be started during the later stage of the SI.
· The first issues to be studied are the details of the prediction schemes and usages of the predictions.

4. Conclusion
In this contribution, we have the following observations and proposals,
Observation 1
· There are two approaches for AI/ML-based HoF/RLF prediction,
· Case 1: HoF/RLF prediction based on the temporal domain RRM measurement predictions.
· The temporal domain RRM measurement predictions of multiple cells (including serving and neighbouring) are necessary for the HoF/RLF prediction.
· Case 2: Directly HoF/RLF prediction by AI/ML models.
· The detailed schemes are unclear so far and need further study in RAN2.
Observation 2
· The HoF/RLF prediction contributes little to the measurement overhead reduction.
· The potential gains on HO performance enhancements by HoF/RLF prediction may be lower than that of other predictions.
Proposal 1
· Deprioritize the study of HoF/RLF for FR1.
· The priority of the HoF/RLF study for FR2 is lower than that of the other two prediction cases due to the lower potential gain. The study can be started during the later stage of the SI.
· The first issues to be studied are the details of the prediction schemes and usages of the predictions.
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