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1. Introduction
In last RAN4 meeting, there was some initial discussion on NTN RRM impact. A way forward on NTN RRM requirements was approved in [1]. 
In this contribution, we discuss the candidate RRM measurement requirements for NTN and provide our views
2. Discussion
The RRM requirements are highly related to RAN1 and RAN2 core spec design. At this stage, our understanding is that there is not enough progress in RAN1/2 and it is premature for RAN4 to make decision on any RRM measurement requirements for NTN. So what RAN4 can do is to identify the potential impacted and necessary NTN specific RRM requirements and track relevant decisions in RAN1/2 at the meantime.
So in the following tables, we provide our views on requirements that need to be discussed for NTN RRM measurement.
	Mobility States
	Parameter
	Parameter Name
	CMCC’s view 



	RRC_IDLE /INACTIVE state mobility
	Cell Re-selection
	UE measurement capability
	The NTN deployment scenario is quite different from TN, e.g. the cell size is much larger than TN network. So NTN specific UE measurement capability may be needed

	
	
	Measurement and evaluation of serving cell
	The NTN deployment scenario is quite different from TN, including the cell size, velocity and side condition. So NTN specific measurement and evaluation of serving cell may be needed

	
	
	Measurements of intra-frequency NR cells
	Similar as the measurement of serving cell, due to the different deployment and side condition, NTN specific measurements of intra-frequency NR cells may be needed. Meanwhile, RAN2 agreed that the satellite ephemeris should be provided to UE, at least for satellite/HAPS ephemeris based cell selection and reselection. Since there are no detailed agreements on what term satellite/HAPS ephemeris means and how it works in cell selection/reselection procedure. RAN4 should wait for more progress in other WGs to start the related RAN4 work.

	
	
	Measurements of inter-frequency NR cells
	Same view as the measurement of intra-frequency NR cells. In addition, some priorities between intra-frequency and inter-frequency measurement may need to be considered for NTN.


	RRC_CONNECTED state mobility
	Handover Parameters - NR Handover
	NR Handover
	NTN specific handover requirements may be needed. However, there are multiple scenarios, including NTN to NTN, NTN-TN, TN-NTN. In our view, NTN to NTN scenario should be prioritized. But this also depends on RAN2’s conclusion. RAN4 should wait for more progress in other WGs to start the related RAN4 work.

	
	RRC Connection Mobility Control
	RRC Re-establishment
	NTN specific RRC re-establishment may be needed. But RAN4 should wait for more progress in other WGs to start the related RAN4 work.

	
	
	Random access
	NTN specific random access may be needed. But RAN4 should wait for more progress in other WGs to start the related RAN4 work.

	
	
	RRC Connection Release with Redirection
	NTN specific RRC connection release with redirection may be needed. But RAN4 should wait for more progress in other WGs to start the related RAN4 work.

	
	General measurement requirement
	Measurement gap
	Measurement gap and SMTC are impacted since the propagation difference are quite large in NTN scenario, the UE may miss the measurement occasion and fail to perform measurements based on existing TN design. However, RAN4 should wait more progress in other WGs to start the work. 

	
	
	UE Measurement capability
	Similar as idle more measurement capability, since the NTN deployment scenario is quite different from TN, NTN specific measurement capability may be needed.

	
	NR intra-frequency measurements
	Requirements applicability
	NTN specific measurement requirements may be needed, since the deployment scenario and side condition is quite different from TN. But some detailed designs still depends on RAN2 discussion. So we think RAN4 should wait more progress in other WGs to start the work.

	
	NR inter-frequency measurements
	Requirements applicability
	Same view as intra-frequency measurements. In addition, some priorities between intra-frequency and inter-frequency measurement may need to be considered for NTN.

	
	Beam management requirements
	L1-RSRP measurement requirements
	We first need to understand whether there is any NTN specific beam management related enhancements. Also NTN cell size and beam size is quite large compared to TN system, whether UE can track multiple beams at the same time is questionable. So we think RAN4 should wait more progress in other WGs to decide whether to consider NTN specific beam management requirements.

	
	NR measurement accuracy requirements
	Intra-frequency SS-RSRP/RSRQ/SINR accuracy, including absolute and relative accuracy
	NTN specific accuracy requirements may be needed. The deployment scenario and side condition for accuracy requirements would be different from TN network. And what exact measurement quantities (RSRP and/or RSRQ and/or SINR) should be used for NTN is based on RAN2 decision. Since the accuracy requirements are performance part, it is not urgent to start RAN4 discussion.

	
	
	Inter-frequency SS-RSRP/RSRQ/SINR accuracy, including absolute and relative accuracy
	Same view as intra-frequency measurement accuracy. If there is any priority decision between intra-frequency and inter-frequency measurement for NTN RRM core requirements, then the accuracy performance need to be aligned with the RRM core part

	
	
	SS-RSRP/RSRQ/SINR Measurement report mapping
	NTN specific measurement reporting mapping may be needed considering the different deployment scenario from TN network. And what exact measurement quantities (RSRP and/or RSRQ and/or SINR) should be used for NTN is based on RAN2 decision. Same as the accuracy requirements, it is not urgent to start RAN4 discussion.


To summarize, the following RRM requirements are the candidates to be discussed for NTN RRM measurement. More items may be added pending on the progress in other WGs.
	Mobility States
	Parameter
	Parameter Name

	RRC_IDLE /INACTIVE state 
	Cell Re-selection
	UE measurement capability

	
	
	Measurement and evaluation of serving cell

	
	
	Measurements of intra-frequency NR cells

	
	
	Measurements of inter-frequency NR cells

	RRC_CONNECTED state 
	Handover Parameters - NR Handover
	NR Handover

	
	RRC Connection Mobility Control
	RRC Re-establishment

	
	
	Random access

	
	
	RRC Connection Release with Redirection

	
	General measurement requirement
	Measurement gap

	
	
	UE Measurement capability

	
	NR intra-frequency measurements
	Requirements applicability

	
	NR inter-frequency measurements
	Requirements applicability

	
	NR measurement accuracy requirements
	Intra-frequency SS-RSRP/RSRQ/SINR accuracy, including absolute and relative accuracy

	
	
	Inter-frequency SS-RSRP/RSRQ/SINR accuracy, including absolute and relative accuracy

	
	
	SS-RSRP/RSRQ/SINR Measurement report mapping


3. Conclusion
In this contribution, we discuss the candidate RRM measurement requirements for NTN and provide our views.
The following RRM requirements are the candidates to be discussed for NTN RRM measurement. More items may be added pending on the progress in other WGs.
	Mobility States
	Parameter
	Parameter Name

	RRC_IDLE /INACTIVE state 
	Cell Re-selection
	UE measurement capability

	
	
	Measurement and evaluation of serving cell

	
	
	Measurements of intra-frequency NR cells

	
	
	Measurements of inter-frequency NR cells

	RRC_CONNECTED state 
	Handover Parameters - NR Handover
	NR Handover

	
	RRC Connection Mobility Control
	RRC Re-establishment

	
	
	Random access

	
	
	RRC Connection Release with Redirection

	
	General measurement requirement
	Measurement gap

	
	
	UE Measurement capability

	
	NR intra-frequency measurements
	Requirements applicability

	
	NR inter-frequency measurements
	Requirements applicability

	
	NR measurement accuracy requirements
	Intra-frequency SS-RSRP/RSRQ/SINR accuracy, including absolute and relative accuracy

	
	
	Inter-frequency SS-RSRP/RSRQ/SINR accuracy, including absolute and relative accuracy

	
	
	SS-RSRP/RSRQ/SINR Measurement report mapping
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