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1. Introduction
The Rel-18 RAN4 WID was approved in [1] to define requirements for Rel-17 IoT NTN [2]. In Rel-17 IoT NTN, RAN1/2/3 specifications were defined to enable NB-IoT and eMTC operating over NTN. In last RAN4 meeting, the RRM impact was discussed [3]. In RAN4#105, it is the first meeting to discuss the performance requirements for IoT NTN. Initial discussion on test cases scope and list are discussed in this paper.
2. Discussion
Regarding the performance requirements, one important aspects is how to define the accuracy requirements. It is technically reasonable to following the same principle as NR NTN that to reuse the same accuracy requirements as TN.
Proposal 1: Reuse the legacy TN measurement accuracy requirements for IoT NTN.
Another issue identified during core part discussion is about the applicability of requirements for enhanced coverage. It was identified that the requirements for enhanced coverage involving cell searching is extremely long for both NB and MTC. For instance, the cell identification time in idle mode could be up to 500 seconds in IDLE state cell reselection. Similarly, the cell detection time for MTC in CONNECTED state could be up to 300 seconds. Apparently, the long delay is cannot suit the requirement in real IoT NTN deployment especially for NGSO. Thus, it is proposed to discuss whether to define test case involving cell detection when the target cell is in enhanced coverage for NGSO.
Proposal 2: Discuss whether to define test case involving cell detection when the target cell is in enhanced coverage for NGSO.
Regarding the specific test environment and set up, it is reasonable to use the conclusion of NR NTN as much as possible. 
Proposal 3: Reuse the test case environment and setup of NR NTN as much as possible.
Regarding the detailed test case list, the following tables are provided.
Table I. Test case for IoT NTN for NB-IoT
	RRC_IDLE state
	Cell Re-Selection
	HD – FDD Intra frequency case for UE Category NB1 in normal coverage


	
	
	HD – FDD Inter frequency case for UE Category NB1 in normal coverage


	
	
	HD – FDD Intra frequency case for UE Category NB1 In-Band mode in normal coverage with serving cell RRM measurement relaxation


	
	
	HD – FDD Intra frequency case for UE Category NB1 In-Band mode in normal coverage with UE specific DRX

	RRC CONNECTED Mode Mobility
	NA
	NA

	RRC Connection Control
	RRC Re-establishment
	HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in In-Band mode under enhanced coverage

	
	
	HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 in In-Band mode under normal coverage

	
	Random Access
	Contention Based Random Access Test for UE category NB1 UEs In-band mode in normal coverage

	
	
	Contention Based Random Access Test for UE category NB1 UEs In-band mode in Enhanced Coverage

	
	
	Contention Based Random Access on Non-anchor Carrier Test for UE category NB1 UEs In-band mode in Enhanced Coverage

	Timing 
	UE Transmit Timing
	HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under normal coverage

	
	
	HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-band mode under enhanced coverage

	
	UE Timing Advance
	HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Normal Coverage

	
	
	HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Enhance Coverage

	Signaling characteristic 
	RLM
	HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in normal coverage

	
	
	HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage

	
	
	HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 In-Band mode in Enhanced Coverage

	
	
	HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 In-Band mode in Normal Coverage

	
	
	HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Normal Coverage

	
	
	HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Enhanced Coverage

	
	
	HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage

	
	
	HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 guard band mode in Enhanced Coverage

	Measurement Performance Requirements
	channel quality reporting accuracy
	HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under normal coverage

	
	
	HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under enhanced coverage

	
	
	HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under normal coverage

	
	
	HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under enhanced coverage

	
	
	HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under normal coverage

	
	
	HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under enhanced coverage



Table II. Test case for IoT NTN for eMTC
	RRC_IDLE state
	Cell Re-Selection
	E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage 

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

	
	
	E-UTRAN FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage 

	
	
	E-UTRAN HD – FDD Inter frequency case for Cat-M1 UE in normal coverage

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

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

	
RRC CONNECTED Mode Mobility
	Handover and Conditional Handover
	E-UTRAN FDD-FDD Intra frequency handover for Cat-M1 UEs in CEModeA without SFN acquisition

	
	
	E-UTRAN HD-FDD Intra frequency handover for Cat-M1 UEs in CEModeA without SFN acquisition

	
	
	E-UTRAN FDD inter frequency handover for Cat-M1 UEs in CEModeA

	
	
	E-UTRAN HD-FDD inter frequency handover for Cat-M1 UEs in CEModeA

	
	
	E-UTRAN FDD-FDD Intra frequency conditional handover for Cat-M1 UEs in CEModeA

	
	
	E-UTRAN HD-FDD Intra frequency conditional handover for Cat-M1 UEs in CEModeA

	
	
	E-UTRAN FDD inter frequency conditional handover for Cat-M1 UEs in CEModeA

	
	
	E-UTRAN HD-FDD inter frequency conditional handover for Cat-M1 UEs in CEModeA

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

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

	
	
	E-UTRAN FD-FDD Inter-frequency RRC Re-establishment for Cat-M1 UE in CEModeA

	
	
	E-UTRAN HD-FDD Inter-frequency RRC Re-establishment for Cat-M1 UE in CEModeA

	
	Random Access
	E-UTRAN FDD Contention Based Random Access Test for Cat-M1 UEs in Normal Coverage

	
	
	E-UTRAN HD-FDD Contention Based Random Access Test for Cat-M1 UEs in Normal Coverage

	
	
	E-UTRAN FDD Contention Based Random Access Test for Cat-M1 UEs in Enhanced Coverage

	
	
	E-UTRAN HD-FDD Contention Based Random Access Test for Cat-M1 UEs in Enhanced Coverage

	Timing 
	UE Transmit Timing
	E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA

	
	
	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA

	
	
	E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB

	
	
	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB

	
	UE Timing Advance
	E-UTRAN FDD Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA

	
	
	E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA

	
	
	E-UTRAN FDD UE Timing Advance Adjustment Accuracy Test in CEModeB

	
	
	E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test in CEModeB

	Signaling characteristic 
	RLM
	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for Cat-M1 UE in CEMode A

	
	
	E-UTRAN FD-FDD Radio Link Monitoring Test for In-Sync for Cat-M1 UE in CEMode A

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for Cat-M1 UE in CEMode A

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for In-Sync for Cat-M1 UE in CEMode A

	
	
	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for Cat-M1 UE in CEMode A

	
	
	E-UTRAN FD-FDD Radio Link Monitoring Test for In-Sync in DRX for Cat-M1 UE in CEMode A

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for Cat-M1 UE in CEMode A

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for In-Sync in DRX for Cat-M1 UE in CEMode A

	Measurement Procedure
	Event triggered reporting
	E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA

	
	
	E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA in DRX

	
	
	E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA

	
	
	E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA in DRX

	
	
	E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 with discontinuous MPDCCH monitoring in CEModeA

	
	
	E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 in CEModeA when DRX is used

	
	
	E-UTRAN HD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 with discontinuous MPDCCH monitoring in CEModeA

	
	
	E-UTRAN HD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 in CEModeA when DRX is used

	Measurement Performance Requirements
	RSRP accuracy
	FD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA

	
	
	HD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA

	
	
	FD-FDD RSRP Inter frequency case for Cat-M1 UE in CEModeA

	
	
	HD-FDD RSRP Inter frequency case for Cat-M1 UE in CEModeA

	
	channel quality reporting accuracy
	E-UTRAN FD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode A

	
	
	E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode A

	
	
	E-UTRAN FD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode B

	
	
	E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode B




Proposal 3: Discuss test cases list for IoT NTN based on Table I and II above.

3. Conclusions
Proposal 1: Reuse the legacy TN measurement accuracy requirements for IoT NTN.
Proposal 2: Discuss whether to define test case involving cell detection when the target cell is in enhanced coverage for NGSO.
Proposal 3: Reuse the test case environment and setup of NR NTN as much as possible.
Proposal 3: Discuss test cases list for IoT NTN based on Table I and II above.
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