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Introduction
[bookmark: _Ref118374994]In this contribution, the potential RRM test case list on IoT NTN enhancement is provided. 
Test case list
Postponed cases: lack of neighbor cell ephemeris providing 
In the previous WI, inter-frequency test cases are postponed due to the lack of neighbor cell ephemeris providing, as summarized as below, can be considered. 
Table 1A. Test case for NB-IoT over NTN (A.13)
	RRC_IDLE state
	Cell Re-Selection
(A.13.1.1)
	HD – FDD Inter frequency case for UE Category NB1 in normal coverage

	RRC Connection Control
	RRC Re-establishment
(A.13.3.1)
	HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 in Standalone mode under normal coverage




Table 1B. Test case for eMTC over NTN (A.14)
	RRC_IDLE state
	Cell Re-Selection
(A.14.1.1)
	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

	
RRC CONNECTED Mode Mobility
	Handover and Conditional Handover
(A.14.2.1)

	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 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
(A.14.3.1)

	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

	Measurement Procedure
	Event triggered reporting
(A.14.5.1)

	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
(A.14.6.1)

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

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



Similarly, due to the lack of neighbor cell ephemeris, current intra-frequency tests are only applicable to GSO. The NGSO configuration can be also added to the existing test cases. 
[bookmark: _Ref149829881]Proposal 1: Introduce inter-frequency test cases, which were postponed by the previous WI.
[bookmark: _Ref149829885]Proposal 2: Introduce NGSO configuration for the existing intra-frequency test cases.

NB: connected mode measurement
For R18, NB-IoT NTN supports neighbour cell measurement in CONNNECTED mode, and the following test cases can be introduced. 
Table 2. Test case for NB-IoT over NTN (A.13)
	Measurement Procedure
	neighbour cell measurement in CONNECTED mode
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage

	
	
	HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage


[bookmark: _Ref149829887]Proposal 3: For NB-IoT, introduce test cases for neighbour cell measurement in CONNNECTED mode.

Impact on Location and time-based measurements 
On top of the above test case, time-based and location-based measurement triggering are also supported in IDLE mode, CONN mode and CHO (only for eMTC). The potential test case list is provided below for discussion. RAN4 can further discuss how to reduce the number of tests based on the following list. 

Table 3A. Test case for NB-IoT over NTN (A.13)
	RRC_IDLE state
	Cell Re-Selection
(A.13.1.1)
	HD – FDD Intra frequency case for UE Category NB1 in normal coverage, time-based triggering

	
	
	HD – FDD Intra frequency case for UE Category NB1 in normal coverage, location-based triggering

	
	
	HD – FDD Inter frequency case for UE Category NB1 in normal coverage, time-based triggering

	
	
	HD – FDD Inter frequency case for UE Category NB1 in normal coverage, location-based triggering

	Measurement Procedure
	neighbour cell measurement in CONNECTED mode
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, time-based triggering

	
	
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, location-based triggering

	
	
	HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, time-based triggering

	
	
	HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, location-based triggering




Table 3B. Test case for eMTC over NTN (A.14)
	RRC_IDLE state
	Cell Re-Selection
(A.14.1.1)
	E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage, time-based triggering 

	
	
	E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage, location-based triggering 

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

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

	
	
	E-UTRAN FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage, time-based triggering 

	
	
	E-UTRAN FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage, location-based triggering 

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

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

	RRC CONNECTED Mode Mobility
	Conditional Handover
(A.14.2.1)

	E-UTRAN FDD-FDD Intra frequency conditional handover for Cat-M1 UEs in CEModeA, time-based triggering

	
	
	E-UTRAN FDD-FDD Intra frequency conditional handover for Cat-M1 UEs in CEModeA, location-based triggering

	
	
	E-UTRAN HD-FDD Intra frequency conditional handover for Cat-M1 UEs in CEModeA, time-based triggering

	
	
	E-UTRAN HD-FDD Intra frequency conditional handover for Cat-M1 UEs in CEModeA, location-based triggering

	
	
	E-UTRAN FDD inter frequency conditional handover for Cat-M1 UEs in CEModeA, time-based triggering

	
	
	E-UTRAN FDD inter frequency conditional handover for Cat-M1 UEs in CEModeA, location-based triggering

	
	
	E-UTRAN HD-FDD inter frequency conditional handover for Cat-M1 UEs in CEModeA, time-based triggering

	
	
	E-UTRAN HD-FDD inter frequency conditional handover for Cat-M1 UEs in CEModeA, location-based triggering



	Measurement Procedure
	Event triggered reporting
(A.14.5.1)

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

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

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

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

	
	
	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, time-based triggering

	
	
	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, location-based triggering

	
	
	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, time-based triggering

	
	
	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, location-based triggering



[bookmark: _Ref149829890]Proposal 4: RAN4 to further discuss the test case list and whether and how to reduce the number of test cases for time-based / location-based triggering cell reselection, connected mode measurement, and CHO (for eMTC only). 
Summary
The observations and proposals in this contribution are summarized:
Proposal 1: Introduce inter-frequency test cases, which were postponed by the previous WI.
Proposal 2: Introduce NGSO configuration for the existing intra-frequency test cases.
Proposal 3: For NB-IoT, introduce test cases for neighbour cell measurement in CONNNECTED mode.
Proposal 4: RAN4 to further discuss the test case list and whether and how to reduce the number of test cases for time-based / location-based triggering cell reselection, connected mode measurement, and CHO (for eMTC only).
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