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1. Introduction
RAN#102 approved the new study item on Artificial Intelligence (AI)/Machine Learning (ML) for mobility in NR [1]. The objectives of this study are as follows. 
	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]
· Evaluate testability, interoperability, and impacts on RRM requirements and performance [RAN4]


In this contribution, the potential scenarios for RLF (radio link failure) and HOF (handover failure) predictions are discussed. 

2. Discussion 
The objective stated in the SID [1] categorizes the solution directions, i.e., the cell/beam-level measurement prediction, the HO failure/RLF prediction and the measurement events prediction. Also, there is an additional solution direction, i.e., “any other UE Assistance Information”. Additionally, it stated the evaluation of AI/ML-aided mobility benefits. Considering these objectives, what is currently missed would be the scenarios of each issue to be expected to be resolved by AI/ML. Without the scenarios agreed by RAN2, the discussion of each solution direction would not result in good progress and the fair evaluations may be impossible. 

Regarding the remaining two objectives led by RAN2, it’s premature to start considering these immediately, so these should be discussed later, i.e., the enhancements on top of AI/ML for air-interface WI (e.g., LCM) should wait for the progress of the WI, and the potential specification impacts would become clear only after the candidate solutions are identified. 

Therefore, RAN2 should first discuss and identify the problematic scenarios (or the problem definitions, or the use cases, or whatever) for each solution direction. 

Proposal 1 RAN2 should first focus on and identify the scenarios worth resolving along with their potential solutions, i.e., cell/beam-level measurement predictions, HOF/RLF predictions, measurement event predictions and additional UAIs. 
As for the RLF/HOF prediction (only UE-sided model), it’s expected that the model inference provides a future outlook for RLF/HOF, which would help the gNB’s proper decisions such as the RRC reconfiguration and/or the handover decision. It’s the “proactive” mobility optimization method realized by the model inference, which is quite different from the legacy SON/MDT which provided the toolbox for the “reactive” mobility optimizations, e.g., RLF report including HOF report, Successful Handover Report and so on [2], that would be used for the model training, e.g., in the RAN3-lked AI/ML for NG-RAN works. 
Observation 1 The RLF/HOF prediction is expected to provide the “proactive” mobility optimization, which is the big difference compared to the “reactive” mobility optimizations provided by legacy SON/MDT, e.g., RLF Report or SHR. 
Therefore, it’s obvious that it’s too late if RLF/HOF is predicted after the actual RLF/HOF happens. So, such a timeline should be the baseline for the scenarios. 
Proposal 2 RAN2 should confirm that RLF/HOF should be predicted by the UE before the RLF/HOF actually happens, for the “proactive” mobility optimization. 
In the current MDT reporting, e.g., RLF report, it’s reported via the UE Information Response message, which is sent by the UE in response of the UE Information Request by the gNB [2]. Considering the RLF/HOF prediction is done by the UE (i.e., the UE-sided model inference) and the time when it’s predicted is unknown by the gNB, it’s difficult to rely on the current “request and response” kind of message. So, the UE Assistance Information message is a promising solution to report the predicted RLF/HOF to the gNB, since the UE can initiate the reporting by itself. Another possibility is to define a new RRC message for reporting of AI/ML-aided mobility assistance information. Although the details should be FFS for now, RAN2 should agree the UE is allowed to autonomously send information to the gNB when it predicts RLF/HOF. 
Proposal 3 RAN2 should agree that upon the RLF/HOF is predicted, the UE is allowed to autonomously send a message to the gNB, i.e., it does not rely on the “request and response” message. The details are FFS. 
Regarding the “proactive” RLF/HOF avoidance in the context of mobility optimization, the following scenarios should be considered as potential use cases. 
· Potential scenario 1: To avoid too late handover, the UE informs the gNB of possible RLF/HOF in the source cell (which is predicted) in advance of actual RLF/HOF. For example, the fast degradation of FR2 radio condition by shadowing in an area is predicted. The gNB performs a “proactive” RRC reconfiguration, e.g., the early HO decision/command, the addition of conditional reconfiguration (i.e., CHO as a backup), the addition of LTM configuration (i.e., choice of faster handover mechanism), etc. 
· Potential scenario 2: To avoid too early handover, the UE informs the gNB of possible RLF/HOF in the target cell (which is predicted) in advance of actual RLF/HOF. For example, the future improvement of the UE’s link quality in the source cell and/or the future degradation link quality in the target cell is predicted. The gNB takes a “proactive” action, e.g., to suspend sending HO decision/command, etc. 
So, RAN2 should focus on the scenarios for the “proactive” avoidances of too late HO and too early HO, which are aided by the UE-sided model inference on RLF/HOF prediction. These potential scenarios are depicted in Figure 1 below. 
Proposal 4 RAN2 should agree that the Too Late Handover avoidance and Too Early Handover avoidance as potential scenarios for RLF/HOF prediction. 
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Figure 1
 Potential scenarios for RLF/HOF prediction

3. Conclusion 
In this contribution, the potential scenarios on RLF/HOF predictions are discussed.  RAN2 is kindly asked to take into account the observations and proposals below: 

Proposal 1
RAN2 should first focus on and identify the scenarios worth resolving along with their potential solutions, i.e., cell/beam-level measurement predictions, HOF/RLF predictions, measurement event predictions and additional UAIs.
Observation 1
The RLF/HOF prediction is expected to provide the “proactive” mobility optimization, which is the big difference compared to the “reactive” mobility optimizations provided by legacy SON/MDT, e.g., RLF Report or SHR.
Proposal 2
RAN2 should confirm that RLF/HOF should be predicted by the UE before the RLF/HOF actually happens, for the “proactive” mobility optimization.
Proposal 3
RAN2 should agree that upon the RLF/HOF is predicted, the UE is allowed to autonomously send a message to the gNB, i.e., it does not rely on the “request and response” message. The details are FFS.
Proposal 4
RAN2 should agree that the Too Late Handover avoidance and Too Early Handover avoidance as potential scenarios for RLF/HOF prediction.
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