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1. Introduction
The SID on AI/ML for mobility in NR [1] was approved for Rel-19. There are 3 use cases 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]


[bookmark: _Hlk161928446]In this contribution, we will share our opinions on HOF/RLF prediction in terms of:
· Potential sub-use cases;
· Relationship to RRM measurement;
· Application of prediction result.
2. Discussion
2.1 Potential sub-use cases
To start with, we would like to make clarification about failure prediction for both RLF and HOF. The intended result of failure prediction is to obtain a probability of RLF/HOF occurrence or a flag indication of whether RLF/HOF would happen during a time window or at a time instance.
Proposal 1: RLF/HOF prediction is defined as a probability of RLF/HOF occurrence or a flag indication of whether RLF/HOF would happen during a prediction time window or at a specific time instance.
In terms of RLF, the TS 38.331 [2] captures various RLF causes. According the scope of SID, the special RLF causes in deployment scenarios of IAB, NR-U can be excluded. The left RLF causes include:
1) Expiry of T310 started upon receiving N310 consecutive out-of-sync indications from lower layers.;
2) Expiry of T312 started upon triggering a measurement report for a measurement identity for which the T312 has been configured while T310 is running;
3) Random access procedure failure;
4) RLC failure, i.e,. reaching RLC maximum re-transmission number.
As for RLF prediction, since the model only resides at UE side, the input for model inference is more likely to be obtained from the UE side, e.g., downlink measurements. On the contrary, RLC failure and random access failure are hard to predict due to irregular environments and individual differences. Besides, T312 expiry is on condition that there is a measurement report configured with such timer, which is a way-forward once the basic scenario is well studied. Therefore, we prefer to clarify that the definition of RLF in this case should only consider the one of T310 expiry, which is easy to demonstrate in simulation. And when specified, the data collected for model training should also consider those labeled with t310-Expiry.
Proposal 2: For RLF prediction, RAN2 to first consider the case of failure due to DL out-of-sync, i.e., T310 expiry. FFS other cases.
In terms of HOF, there can be two use cases. In reference to the specification, HOF is defined as T304 expiry after receiving the HO command. In addition, HOF is also possible to be defined as no reception of HO_CMD due to the poor DL quality. In this understanding, we think the prediction of HOF should take both cases into account.
Proposal 3: For HOF prediction, the following two cases should be considered:
· T304 expiry after receiving HO command;
· No reception of HO command due to poor DL quality.
2.2 Relationship to RRM measurement prediction
For the RLF/HOF prediction, we consider there can be two approaches to the prediction result. One straightforward approach is that the output of AI/ML model inference is the direct prediction of whether RLF/HOF will happen. A exact timing or a period of RLF/HOF occurrence is possibly provided as well. Besides, there is another option that UE exploits AI/ML model to predict RRM measurements, e.g. SINR, and further derive the failure prediction based on the predicted RRM measurements with some non-AI post-processing methods. 
In our point of view, the differentiation is mainly about the model output, i.e. direct prediction on RLF/HOF during some time period (a prediction window or a predicted time instance) or prediction on specific RRM measurements, which may lead to different work load. For the former one, vast data cleaning may required from the naturally generated data, since the failure is a not usual case for network environment. However, it may be more useful and preceise if the model can realize such prediction, which could straightforwardly reflect the failure occurrence. 
RAN2 may discuss the above two options for RLF/HOF prediction, and down-select one option to reduce simulation effort.
Proposal 4: RAN2 to discuss the potential approaches for RLF/HOF prediction:
· Option#1: Direct failure occurrence prediction;
· Option#2: Failure occurrence obtained from post-processing of RRM measurement prediction, e.g., SINR.
2.3 Application of prediction result
Regarding the potential scenarios for RLF prediction, one possible case is that UE can foresee that the quality of serving cell will decrease and RLF may occur at a specific time or duration. In this case, the UE may trigger a report to the network. Upon receiving the report, the network can handover the UE to another cell.
In addition, if a UE figures out there will be RLF occurrence in the future, UE could proceed with the connection re-establishment procedure directly rather than waiting for the T310 expiry. In this way, UE could access to a cell with a better serving quality, rather than letting the actual failure happen then initiating the re-establishment procedure until a unified timer expiry .
Proposal 5: The potential applications of RLF prediction include:
a) UE sends the RLF prediction to the network to trigger HO;
b) UE may perform fast re-establishment based on RLF prediction.
As for HOF prediction, the handover usually is based on previously triggered measurement reports. In this understanding, UE may report the possibility of HOF towards the cells that are likely to be target cells in the measurement report. NW can determine the target cell based on such prediction.
Upon receiving the handover command, UE can also optimize from the HOF prediction at target cell. To be specific, during the attempt to sync with the target cell, once UE predicts that the handover would fail towards the target cell, UE could proceed with the connection re-establishment procedure directly rather than waiting for T304 expiry. In this way, UE saves time and shortens the service interruption.
[bookmark: _GoBack]Proposal 6: The potential applications of HOF prediction include:
a) UE sends the HOF prediction within the measurement report to the network to assist HO decision.
b) After receiving the HO command, UE may perform fast re-establishment based on HOF prediction.
3. Conclusion
On the basis of above analysis, we make the following proposals regarding RLF/HOF prediction with UE-sided model:
Potential sub-use cases
Proposal 1: RLF/HOF prediction is defined as a probability of RLF/HOF occurrence or a flag indication of whether RLF/HOF would happen during a prediction time window or at a specific time instance.
Proposal 2: For RLF prediction, RAN2 to first consider the case of failure due to DL out-of-sync, i.e., T310 expiry. FFS other cases.
Proposal 3: For HOF prediction, the following two cases should be considered:
· T304 expiry after receiving HO command;
· No reception of HO command due to poor DL quality.
Relationship to RRM measurement prediction
Proposal 4: RAN2 to discuss the potential approaches for RLF/HOF prediction:
· Option#1: Direct failure occurrence prediction;
· Option#2: Failure occurrence obtained from post-processing of RRM measurement prediction, e.g., SINR.
Application of prediction result
Proposal 5: The potential applications of RLF prediction include:
a) UE sends the RLF prediction to the network to trigger HO;
b) UE may perform fast re-establishment based on RLF prediction.
Proposal 6: The potential applications of HOF prediction include:
a) UE sends the HOF prediction within the measurement report to the network to assist HO decision.
b) After receiving the HO command, UE may perform fast re-establishment based on HOF prediction.
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