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1. Introduction
In the approved Rel-19 SID [1] there are four objectives, and the first one includes the following scopes:
	· 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]


As stated in the SID [1] based on the outcome of Rel-18 FS_NR_AIML_air in RAN1, it would be feasible for the UE to predict e.g. best beams in the serving cell by temporal prediction. It would be also feasible to extend it to neighbour cells and then further extend to L3 measurements for mobility. The details of Cell-level measurement prediction will be discussed separately (AI. 8.3.2). In this contribution, our discussions focus on the HO failure/RLF prediction. We discuss target scenarios and possible framework.
2. Discussion
2.1	Scenarios for HOF/RLF prediction study
In legacy L3-based HO, there are many events for L3 measurement reporting, e.g. A3 or A5 which would be used most often for homogenous cell deployments. In some heterogeneous cell deployments, another event could be useful, e.g. A2 or A4. These events can work well in the L3 HO based on event triggered L3 measurement reporting in most cases especially when the UE is moving slowly or is almost stationary. However, when the UE is moving faster or cell coverages are not uniformly spread (e.g. cell coverages among neighbouring cells are complicated), the L3 HO based on those events might not work sufficiently well. As motivated in the SID, it is expected that prediction of HOF/RLF could contribute to reduce potential unintended events (e.g. failures).
We consider it would be useful to identify potential scenarios to be investigated in this SI at first. We start with discussion on HOF prediction. Referring to the past work for SON, there are at least 3 types of HO failures:
· Too early HO
· event triggered measurement reporting or actual HO decision might be (too) early.
· Too late HO
· event triggered measurement reporting or actual HO decision might be (too) late.
· HO to wrong cell
· event configurations (e.g. offset, threshold) or actual HO decision might not be appropriate.
For these HO failure types, HOF predictions could have potentials to improve the HO performance by reducing mobility failures. It would be useful to consider at least these 3 types of HO failures as target scenarios.
Proposal 1: RAN2 to consider at least 3 types of HO failures as target scenarios:
· Too early HO
· Too late HO
· [image: ]HO to wrong cell
Fig.1: example of HO failure scenarios

The abovementioned scenarios are basically assuming homogeneous cell deployments especially in high-mobility or among cells of high density. Although these failures could happen also in heterogeneous cell deployments, it would be good to basically assume homogeneous cell deployments in this SI.
Proposal 2: RAN2 to consider homogenous cell deployments for HO failure predictions as baseline.

Next, we discuss RLF prediction. RLF could happen during mobility (e.g. HO procedure) or while the UE is staying in not-at-cell edge of the serving cell. As RLF during HO has been considered as part of HOF prediction, RLF prediction in this study may refer to the latter case. Possible cause of such RLF is coverage hole or weak coverage for which measurement events for HO may not work properly. The coverage hole (i.e. completely lack of coverage) cannot be solved along with the scope of this study. The weak coverage may be solved by RLF prediction potentially together with measurement event prediction. It would be good to confirm whether RLF due to weak coverage is one of target scenario or not.
Proposal 3: RAN2 to discuss whether RLF due to weak coverage (but not-at-cell edge) as target scenario in this study.

2.2	Possible framework for HOF/RLF prediction
As the starting point, it should be noted that the HOF/RLF prediction study is assuming that cell level measurement prediction / RLM measurement (i.e., RLM-RS, beam level) prediction is feasible respectively and focuses on whether/how HOF/RLF prediction based on the measurement prediction is feasible. In addition, the study scope is the UE-sided model. With this in mind, we discuss possible framework for the target scenarios for HOF predictions and for RLF prediction.
For too early HO, the failure happens due to (too) early measurement reporting or HO decision. If the measurement reporting is triggered (a little bit) late, the HO might be successful. For too late HO, the failure happens due to (too) late measurement reporting or HO decision. If the measurement reporting is triggered (a little bit) early, the HO might be successful. For HO to wrong cell, the failure happens due to measurement reporting or HO decision for not appropriate target cell. If the measurement reporting is for appropriate cell with (a little) delay, the HO might be successful. A key aspect is whether/how the UE can predict those failures based on the current measurement configuration including the event configurations.
A possible framework (or solution direction) for HOF prediction would be as follows:
· Step 1: a UE performs AI/ML inference for the RRM measurements (e.g. cell-level measurement prediction for neighbour cells).
· Step 2: the UE predicts whether possible HO for a neighbour cell triggered by current measurement configurations (especially event configuration) might be failed and result in any of too early HO, too late HO and HO to wrong cell.
· Step 3: if the UE predicts the HO failure in step 2 for the potential target cell, the UE reports this prediction result to the network.
· Step 4: the network might change measurement configurations or internal HO decision logic.

A possible framework (or solution direction) for RLF prediction would be as follows:
· Step 1: a UE performs AI/ML inference on RLM measurements (e.g., RLM-RS measurement prediction for serving cell).
· Step 2: the UE predict whether T310 will be started in (near) future (i.e., predict N310 consecutive “out-of-sync” indication will be received), or predict when RLF is declared (i.e., the expiration time point of T310).
· Step 3: if the UE predicts the RLF issues in step 2 for serving cell, the UE reports this prediction result to the network.
· Step 4: the network might change configuration or internal HO decision logic.

As there are many challenges to perform the Step 2, those challenges should be discussed further. At the first step, it would be good to confirm the possible framework on top of the confirmed target scenarios in the first meeting.
Proposal 4: RAN2 to discuss possible framework for HOF/RLF predictions in this study and make general assumptions.

3. Conclusion
In this contribution we discussed target scenarios for HOF/RLF predictions and possible framework and then made the following proposals.

Proposal 1: RAN2 to consider at least 3 types of HO failures as target scenarios:
· Too early HO
· Too late HO
· HO to wrong cell
Proposal 2: RAN2 to consider homogenous cell deployments for HO failure predictions as baseline.
Proposal 3: RAN2 to discuss whether RLF due to weak coverage (but not-at-cell edge) as target scenario in this study.
Proposal 4: RAN2 to discuss possible framework for HOF/RLF predictions in this study and make general assumptions.
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