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Introduction
In this contribution, our views are provided for RRM performance requirement for IoT NTN, including Power Headroom Reporting Table, Measurement Reporting Table, Tests involving neighbor cell measurement.
Measurement requirements
Power Headroom Reporting Table
One remaining issue is whether to reuse the legacy PHR table (9.1.23 in TS36.133) for NB-IoT LEO. In NTN scenarios, the link budget is very limited so extension on the range of values doesn’t seem beneficial. 
[bookmark: _Ref131882709]Proposal 1: For NB-IoT LEO, legacy PHR table can be reused for IoT NTN.

Measurement Reporting Table
It has been agreed to reuse the legacy TN measurement accuracy requirements for IoT NTN. (RAN4#105, R4-2220362):
· Reuse the legacy TN measurement accuracy requirements for IoT NTN.  
· For eMTC, the legacy measurement accuracy requirements (CRS based and RSS based) from LTE eMTC are reused for eMTC NTN. 
· For NB-IoT, the legacy measurement accuracy requirements (NRS based and NSSS-based) from LTE NB-IoT are reused for NB-IoT NTN 
Regarding the measurement reporting tables, we propose to reuse the legacy RSRP/RSRP/NRSRP/NRSRQ measurement report mapping for IoT NTN for simplicity because the need to introduce new tables is not significant.  
[bookmark: _Ref131882713]Proposal 2: The legacy RSRP/RSRP/NRSRP/NRSRQ measurement report mapping can be reused for IoT NTN.

Spec structure for measurement accuracy and PHR
Although the measurement accuracy requirements are reused, it still need to update the tables for satellite access bands for NTN IoT, i.e.  FDD-M1_SAB_A/B, NFDD_SAB_G. It could either introduce separate clauses/tables for IoT NTN (similar to the approach used in NR NTN) or update band group on the existing tables. By considering the specification clarify, we prefer to introduce new separate clauses for IoT NTN, and it can be easier for maintenance/extension if more bands are introduced in the future. 
[bookmark: _Ref131882715]Proposal 3: Introduce the following clauses for regarding the measurement accuracy for IoT NTN:
· 9.1.21A        Measurement accuracy for UE category M1 for satellite access
· 9.1.22A        Measurement accuracy for UE Category NB1 for satellite access
· 9.1.23A        Power Headroom for UE Category NB1 for Satellite Access
Tests involving neighbor cell measurement
As discussed in our companion paper in [2], the satellite assistance information of neighbour cells will not be provided in SIB in Rel-17 UE. Thus some test cases involving neighbour cell measurements will not be applicable for Rel-17 UEs, e.g. IDLE mode re-selections. The initial analysis is provided on whether the neighbour cell measurement is involved in the tests and the corresponding satellite information is not available. 
[bookmark: _Ref127552103]However, it needs to revisit whether to apply intra-frequency neighbor cell measurements requirements for GEO case. For GEO, satellite information for neighbor cell is not critical as NGSO for Doppler estimation. Besides, unlike NR, in LTE UE will search the cell timing without SMTC, and the timing will not vary in the GEO. Besides, in intra-frequency neighbor cell measurement, requirement is defined for same type of satellite (i.e. GEO).  Thus RAN4 can consider to still apply the existing requirement for intra-frequency measurement in GEO, when the satellite assistance information of neighbour cells in system information is not provided. The detailed test cases based on WF [1] is proposed.  
[bookmark: _Ref132057774]Proposal 4: Introduce the following test cases of intra-frequency measurements for GEO, for NB-IoT and M1, respectively: 
· For NB-IoT: 
	RRC_IDLE state
	Cell Re-Selection
	HD – FDD Intra frequency case for UE Category NB1 in normal coverage
	NB 1-1

	
	
	HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with serving cell RRM measurement relaxation
	NB 1-3

	
	
	HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with UE specific DRX
	NB 1-4

	RRC Connection Control
	RRC Re-establishment
	HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 in Standalone mode under normal coverage
	NB 2-2


	RRC_IDLE state
	Cell Re-Selection
	E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage 
	M1 1-1

	
	
	E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage
	M1 1-2

	
	
	E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage with serving cell RRM measurement relaxation
	M1 1-5

	
	
	E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage with serving cell RRM measurement relaxation
	M1 1-6

	RRC Connection Control
	RRC Re-establishment
	E-UTRAN FD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-1

	
	
	E-UTRAN HD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-2


· For M1: 


Summary
The observations and proposals in this contribution are summarized:
Proposal 1: For NB-IoT LEO, legacy PHR table can be reused for IoT NTN.
Proposal 2: The legacy RSRP/RSRP/NRSRP/NRSRQ measurement report mapping can be reused for IoT NTN.
Proposal 3: Introduce the following clauses for regarding the measurement accuracy for IoT NTN:
· 9.1.21A        Measurement accuracy for UE category M1 for satellite access
· 9.1.22A        Measurement accuracy for UE Category NB1 for satellite access
· 9.1.23A        Power Headroom for UE Category NB1 for Satellite Access

Proposal 4: Introduce the following test cases of intra-frequency measurements for GEO, for NB-IoT and M1, respectively:
· For NB-IoT: 
	RRC_IDLE state
	Cell Re-Selection
	HD – FDD Intra frequency case for UE Category NB1 in normal coverage
	NB 1-1

	
	
	HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with serving cell RRM measurement relaxation
	NB 1-3

	
	
	HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with UE specific DRX
	NB 1-4

	RRC Connection Control
	RRC Re-establishment
	HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 in Standalone mode under normal coverage
	NB 2-2


· For M1: 
	RRC_IDLE state
	Cell Re-Selection
	E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage 
	M1 1-1

	
	
	E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage
	M1 1-2

	
	
	E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage with serving cell RRM measurement relaxation
	M1 1-5

	
	
	E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage with serving cell RRM measurement relaxation
	M1 1-6

	RRC Connection Control
	RRC Re-establishment
	E-UTRAN FD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-1

	
	
	E-UTRAN HD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-2



Reference 
[1] [bookmark: _Ref132057305]R4-2303311, WF on NTN NB-IoT/eMTC RRM requirements, MediaTek Inc., RAN4#106, Feb. 2023. 
[2] [bookmark: _Ref127537757]R4-2304819, RRM core requirements maintenance for LTE NB-IoT/eMTC over NTN, RAN4#106.

