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Introduction
In high UE mobility scenario (e.g., high-speed train and high-way), the reactive measurement results obtained by the traditional measurement mechanism may result in HO failures or unnecessary HOs, since these instant measurement results may be not suitable for future HO decision. AI/ML based measurement event prediction method as a predictive method was endorsed in the Rel-19 AI/ML for mobility [1], which may have some gains and benefits for the HO decision. 
In the RAN2#125 bits meeting [2], some aspects of measurement event prediction were discussed, the achieved agreements and FFS are given below.
	Agreements:
1. At least measurement event evaluation based on RRM measurement prediction result will be studied.   Direct measurement event prediction is also allowed.   
2.  Clarifications on what is being as input should be provided with results  
3.  Start with A3 as a baseline.  
4. Measurement event prediction study can start after some further progress on RRM measurement prediction has been made


In this contribution, we provide our preliminary views on AI/ML based measurement events prediction (UE sided model).
Decision
[bookmark: OLE_LINK4][bookmark: OLE_LINK8][bookmark: OLE_LINK58]2.1 Representative sub use case
[bookmark: OLE_LINK6]To further study AI/ML based measurement events prediction (UE sided model), the possible sub use cases in our understanding are elaborated in the following. 
[bookmark: OLE_LINK27]- Sub use case 1:  Measurement events trigger prediction based on RRM measurement prediction result
In this sub use case, an AI/ML model can infer the measurement events trigger prediction based on RRM measurement prediction results. More specifically, UE performs model inference and generates the predicted measurement results. If the predicted measurement results enter the configured conditions and meet the configured time to trigger (TTT) of a measurement event, then the UE will be triggered to report the predicted measurement results. From our perspective, the predicted measurement results need to be associated with a valid time, the predicted measurement results are used to assess whether the UE meets the entering /leaving conditions of the measurement event, while the valid time is used to assess the predicted measurement results during its valid time
whether the specified TTT is fulfilled. Based on above discussion, it can be easily found that the predicted measurement results can be reported in advance. Hence, using the measurement events trigger prediction based on RRM measurement prediction results brings significant gains to HO, for example, reducing the possibility of too-late HO. Figure 1 shows one example of measurement event trigger perdition, AI/ML model predicts the future measurement results based on some information, such as historical measurements results (RSRP, RSRQ, SINR), UE location information, etc.


Figure 1.  Measurement event trigger prediction based on RRM measurement prediction result 
However, we found that in the time domain RRM measurement prediction, the inference outputs also include the predicted RSRP/RSRQ/SINR in a future time, details are provided in our other contribution [3]. Hence, we think that measurement event trigger prediction based on RRM measurement prediction result is equal to UE-side RRM measurement prediction if using traditional event-trigger conditions.
Proposal 1: Measurement event trigger prediction based on RRM measurement prediction result is equal to time-domain RRM measurement prediction, if using traditional event-trigger conditions.
Moreover, whether the traditional event-trigger conditions are still suitable for the predicted measurement results needs to be further studied. 
Proposal 2: Whether the traditional event-trigger conditions are still suitable for the predicted measurement results needs to be further studied.
- Sub use case 2:  Direct measurement events trigger prediction
In this sub use case, an AI/ML model can infer the measurement events trigger prediction directly, which means the AI/ML model can be trained to directly predict one or more measurement events will occur in a future time, such as event A3/A5 at Tx time. Figure 2 shows one example of the direct measurement event trigger perdition, AI/ML model predicts a measurement event will occur in a future time based on some information, such as historical measurement results, traditional event trigger configuration, UE location, etc. 


[bookmark: OLE_LINK68]Figure 2.  Direct measurement event trigger prediction
[bookmark: OLE_LINK82][bookmark: OLE_LINK70]Proposal 3: Direct measurement event trigger prediction can be regarded as a representative sub use case in AI/ML-based measurement event prediction.
2.2 Potential specification impacts
Considering that specification impacts on AI/ML based measurement events prediction highly depends on the Life cycle management (LCM) procedure. In this section, we try to explore the potential specification impacts corresponding various LCM aspects.
As described in the SID, it has agreed that studying AI mobility specific enhancement should follow the Rel-19 AI/ML-air interface WID general framework (e.g. LCM, performance monitoring etc). In fact, it has almost agreed the logical general framework on AI/ML for NR Air interface during the Rel-18 study item. And where in the RAN2 part, LCM aspects like model inference, model training, data collection, model transfer/delivery have been discussed, which are captured in TR 38.843 [3]. Hence, we think the conclusion of the study can be mostly reused for AI/ML based measurement events prediction.
[bookmark: OLE_LINK71]Proposal 4: The conclusion of the Rel-18 study can be mostly reused for the AI/ML based measurement events prediction.
Model inference 
To avoid misunderstanding, the term “UE sided model” is used in the sentence “AI/ML based measurement events prediction (UE sided model)” should be clarified at the beginning. According to the definitions of UE-side (AI/ML) model and AI/ML model inference in TR 38.834 [4], show us that the “UE sided model” implies that the trained AI/ML model is deployed at the UE. In other words, the model inference function resides on the UE side in the AI/ML based measurement events prediction case. 
	TR 38.834
UE-side (AI/ML) model: An AI/ML Model whose inference is performed entirely at the UE.
AI/ML model Inference: A process of using a trained AI/ML model to produce a set of outputs based on a set of inputs.


[bookmark: OLE_LINK72]Observation 1: Model inference is located at UE side in AI/ML-based measurement event prediction.  
For AI/ML-based measurement event prediction, UE should report the model inference outputs to the NW, which can help the NW to optimize the HO decision, hence, the contents of inference output should be studied in RAN2. For example, in the direct measurement event prediction use case, the inference outputs may include the predicted event information, occurrence time of predicted event, cell information, etc. While in the measurement event trigger prediction based on RRM measurement prediction result use case, the inference outputs may include the predicted measurements, such as predicted RSRP, predicted RSRQ, and predicted SINR.
However, the UE can’t report inference outputs too frequently, as the signaling overhead should be controlled. So the NW should provide configuration to the UE to control the inference outputs reporting of direct measurement event trigger prediction.
Proposal 5: Regarding the inference for AI/ML-based measurement event prediction, study the following potential specification impact:
· Study the contents of inference output 
· Study the reporting mechanism
Model training 
The discussion for model training entity is necessary since it may influence the study of some other LCM aspects, e.g., model transfer/delivery, data collation. For AI/ML based measurement events prediction (UE sided model), we share the opinions for UE-side model training and NW-side model training. 
- UE-side model training: UE (i.e., UE itself, UE-side OTT server) has more different kinds of data for training. Firstly, it can obtain more measurements results since it supports all RRC states. On the other hand, UE’s trajectory information is also easily to get, which is important for the mobility case. In addition, training at UE side can also reduce the training data transmission burden of the air interface. Therefore, UE side has capability to train the UE-specific AI/ML model. We think it is natural to apply a UE-specific AI/ML model for UE-side AI/ML based measurement events prediction.
- NW-side model training: NW (i.e., gNB, OAM) can explore a series of UEs’ behavior and gather various data from different UEs, hence, it can train the AIML model which has more generalization. Meanwhile, compared to UEs, NW typically has better computational, sufficient storage, and power capabilities, which is better to train the large AIML model. Hence, NW side is used to train the area-specific/cell-specific AI/ML model. The AI/ML based measurement events prediction case for mobility may be particularly well suited to area-specific/cell-specific AI/ML models.
Proposal 6: For AI/ML based measurement events prediction, consider that the model training resides at the UE side or NW side, respectively.
Data collection
High-quality data is crucial for AI/ML model since it directly impacts the performance, accuracy, and reliability of the certain AI/ML model. Rel-18 RAN1 has agreed that data collection may be performed for different purposes in LCM. Similar with RAN1 discussion, RAN2 should provide the different requirements of LCM aspects including model training, model inference, and performance monitoring. for the AI/ML-based measurement event prediction. For example, data content, data size, typical latency requirement, and so on. Subsequently, analyze the existing data collection frameworks and trend to explore the potential specification enhancement. Given the discussion of existing data collection frameworks captured in [2], which can be regarded as a starting point.
Proposal 7: Regarding the data collection for AI/ML-based measurement event prediction, study the following potential specification impact: 
-  Study the data content for different LCM aspects, including model training, model inference, and performance monitoring;
-  Study the data collection framework, and the discussion of existing data collection frameworks results regarded as a starting point, if applicable.
Conclusion
Proposal 1: Measurement event trigger prediction based on RRM measurement prediction result is equal to time-domain RRM measurement prediction, if using traditional event-trigger conditions.
Proposal 2: Whether the traditional event-trigger conditions are still suitable for the predicted measurement results needs to be further studied.
Proposal 3: Direct measurement event trigger prediction can be regarded as a representative sub use case in AI/ML-based measurement event prediction.
Proposal 4: The conclusion of the Rel-18 study can be mostly reused for the AI/ML based measurement events prediction.
Observation 1: Model inference is located at UE side in AI/ML-based measurement event prediction.
Proposal 5: Regarding the inference for AI/ML-based measurement event prediction, study the following potential specification impact:
· Study the contents of inference output 
· Study the reporting mechanism
Proposal 6: For AI/ML based measurement events prediction, consider that the model training resides at the UE side or NW side, respectively.
Proposal 7: Regarding the data collection for AI/ML-based measurement event prediction, study the following potential specification impact: 
-  Study the data content for different LCM aspects, including model training, model inference, and performance monitoring;
-  Study the data collection framework, and the discussion of existing data collection frameworks results regarded as a starting point, if applicable.
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