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1   Introduction
In RAN2#125bis meeting, some agreements on RRM measurement prediction and simulation were reached as follows:
	[bookmark: _Hlk162445187]Agreements
1	For cell level measurement prediction model, at least consider the following cases:
Case 1: To predict beam level results, then generate cell level results based on the predicted beam results; 
Case 2: To directly predict cell level results based on cell level results.
Case 3: To directly predict cell level results based on beam level results 
1 We will consider intra-frequency intra and inter-cell spatial domain measurement predictions, for beam and cell level measurements.  
2 For temporal domain measurement prediction, we will consider the AI-PHY beam management Case A and Case B from the RAN1 AI/ML PHY TR and it applies to both beam level and cell level.   As baseline we will focus on pure temporal prediction.  
3 The following items can be considered as a baseline for the prediction accuracy of the cell-level measurement prediction：
Spatial-domain prediction： RSRP difference to the actual measurement
Temporal prediction：RSRP difference to the actual measurement
measurement reduction rate as one KPI
4 As a first step we will focus on measurement prediction accuracy.  FFS whether and what system level performance evaluation is needed



	Agreements to start evaluations 
· FR1-to-FR1
· Focus on intra-frequncy in time domain prediction for the purpose of measurement reduction 
· Study inter-frequency scenario in terms of which scenarios can be studied without requiring new channel model and also resolving any simulation assumptions (if possible). 
· FR2-to-FR2
· Focus on intra-frequency
· Perform evaluation both in time and spatial domain



In this paper, we will discuss some remaining issues for RRM measurement prediction.
2   Discussion
2.1Intermediate KPI and sub-use cases
In RAN2#125bis meeting, it was agreed that RSRP difference and measurement reduction rate can be considered as the KPI for the cell level measurement prediction in temporal domain and spatial domain. For frequency domain prediction, in our understanding the RSRP difference can be reused as the KPI. Furthermore, since it may be a difficult task to perform frequency domain prediction, it is suggested to start such simulation with simple scenario, i.e., serving and non-serving frequencies are co-located.
[bookmark: _Hlk166002333]Proposal 1: For frequency domain prediction of cell-level measurement prediction, RSRP difference to the actual measurement can be reused as a KPI for the prediction accuracy.
Proposal 2: For frequency domain prediction of cell-level measurement prediction and L3 beam level measurement prediction, RAN2 focus on the case where serving and non-serving frequencies are co-located.
Furthermore, since L3 beam level prediction is also included in the SID, it is suggested that the RSRP difference and measurement reduction rate for cell level prediction can be reused for the L3 beam level measurement prediction.
Proposal 3: It is suggested to reuse RSRP difference (for temporal/spatial/frequency domain prediction) and measurement reduction rate as the intermediate KPI for the L3 beam level measurement prediction.
2.2 System performance KPI
In RAN2#125bis meeting, there is an FFS to discuss whether and what system level performance evaluation is needed. In our thinking, the following items can be considered in the future work:
· Signaling overhead reduction (due to decrease in measurement reporting volume, for NW sided model)
· UE power consumption reduction (FFS how to evaluate this for UE sided model where even though measurement effort is reduced, UE consumes more power due to AI/ML computations)
· Measurement resource/signalling reduction rate (e.g. reduction of the required reference signals, FFS how to define this exactly)
· Handover success rate
· Handover ping-pong rate
When it comes to handover success rate and handover ping-pong rate, in our understanding the goal is not to worsen these KPIs while reducing the measurement effort, at least for FR1 case. The main gain expected from the measurement prediction is to decrease the measurement efforts which translates into other benefits as mentioned above, e.g. signalling overhead or UE power consumption reduction. However, it should not be expected that handover success rate will be improved at the same time. Furthermore, in many of the current network deployments handover success rate is already very satisfactory in FR1 case. 
Proposal 4: During the study, RAN2 should consider additionally the following system performance KPIs for RRM measurement prediction: signaling overhead reduction, measurement resource/signalling reduction rate, UE power consumption reduction, handover success rate and handover ping-pong rate.
2.3 Comparison between UE-sided model and NW-sided model
According to the current SID, the RRM measurement prediction can be performed both at the UE side and NW side. The pros and cons for UE-sided model and NW-sided model should be therefore analysed by RAN2. We give a preliminary analysis on this issue as shown in Table1.
Table 1: Pros and Cons for UE-sided model and NW-sided model
	
	NW-sided model
	UE-sided model

	Pros
	· Saves signaling overhead (the NW can predict some measurement based on other measurement reporting)
· Improves throughput (no need for measurement gap at UE side)
· UE power saving
· Less complexity for LCM procedure (e.g. training, model/functionality handling). It depends on the progress of R19 AI for air interface
	· Improve throughput (measurement gap at UE side may be reduced)
· UE power saving (To be confirmed as UE performs less measurements but on the other hand needs to use more computational power)


	Cons
	· If NW-sided model needs some information (e.g. for inference) from UE side, it may need UE reporting of such information in Uu interface.
	· There may be more complexities for LCM procedure for UE-sided model than NW sided model.



Proposal 5: RAN2 to study the pros and cons for NW-sided model and UE-sided model respectively.
3   Conclusion
[bookmark: _GoBack]In this paper, we discuss RRM measurement prediction with the following proposals:
Proposal 1: For frequency domain prediction of cell-level measurement prediction, RSRP difference to the actual measurement can be reused as a KPI for the prediction accuracy.
Proposal 2: For frequency domain prediction of cell-level measurement prediction and L3 beam level measurement prediction, RAN2 focus on the case where serving and non-serving frequencies are co-located.
Proposal 3: It is suggested to reuse RSRP difference (for temporal/spatial/frequency domain prediction) and measurement reduction rate as the intermediate KPI for the L3 beam level measurement prediction.
Proposal 4: During the study, RAN2 should additionally consider the following system performance KPIs for RRM measurement prediction: signaling overhead reduction, measurement resource/signalling reduction rate, UE power consumption reduction, handover success rate and handover ping-pong rate.
Proposal 5: RAN2 to study the pros and cons for NW-sided model and UE-sided model respectively.
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