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1. Introduction
In RAN4#109 meeting, RAN4 initiated the discussion of the RRM perf for IOT NTN enhancement, the WF has been approved in [1]. All the issues are kept as open issues.
In this contribution, we provide our views on RRM test cases for IOT NTN enhancement based on the core requirements.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
Issue 2-2-1: For NB/eMTC, test cases suspended due to lack of neighbour cell assistant information
FFS
· Define test cases which are suspended due to lack of neighbour cell assistant information.
· Introduce inter-frequency test cases
· Introduce NGSO configuration for the existing intra-frequency test cases
In R18 IOT-NTN enh WI, since network is able to provide the neighbour cell assistant information to UE, the inter-frequency test cases which were suspended in LTE_NBIOT_eMTC_NTN_req WI can be supported. Furthermore, the general parameters for SIB33 setup for neighbour satellite assistance information should be introduced.
Proposal 1: Introduce inter-frequency test cases as follows:
For NB1 UE
	Cell re-selection
	HD–FDD Inter frequency case for UE Category NB1

	RRC re-establishment
	HD-FDD Inter-frequency RRC Re-establishment for UE category NB1


For Cat-M1 UE
	Cell re-selection
	FDD–FDD Inter frequency case for Cat-M1 UE in normal coverage

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

	Handover
	FDD-FDD Inter frequency handover for Cat-M1 UEs

	
	HD-FDD Inter frequency handover for Cat-M1 UEs 

	
	FDD-FDD Inter frequency conditional handover for Cat-M1 UEs

	
	HD-FDD Inter frequency conditional handover for Cat-M1 UEs

	RRC re-establishment
	FDD-FDD Inter-frequency RRC Re-establishment for Cat-M1 UE

	
	HD-FDD Inter-frequency RRC Re-establishment for Cat-M1 UE

	UE measurement procedure in RRC-CONNECTED
	FDD-FDD inter-frequency event triggered reporting for Cat-M1 UE in CE-ModeA

	
	HD-FDD inter-frequency event triggered reporting for Cat-M1 UE in CE-ModeA

	
	FDD-FDD inter-frequency event triggered reporting for Cat-M1 UE in CE-ModeA when DRX is used

	
	HD-FDD inter-frequency event triggered reporting for Cat-M1 UE in CE-ModeA when DRX is used


Proposal 2: Introduce the general parameters for SIB33 setup for neighbour satellite assistance information  as follows:
	Parameter
	Unit
	Value

	Reference configuration for serving satellite
	
	NSC.1
	NSC.2

	Scenario
	
	GSO
	NGSO

	Interval between adjacent epoch time
	s
	10.24
	2.56

	neighValidityDuration-r18
	s
	900
	5

	k-Mac-r18
	slot
	Not configured
	Not configured

	nta-Common-r18
	
	0
	0

	nta-CommonDrift-r18
	
	0
	0

	nta-CommonDriftVariation-r18
	
	0
	0

	ephemerisInfo
	
	According to Annex B.8


Besides, since network could provide the neighbour cell assistance information to UE, both GSO test configuration and NGSO test configuration should be supported for all the test cases.
Proposal 3: Both GSO test configuration and NGSO test configuration should be supported for all the test cases.

Issue 2-2-2: For NB-IoT, neighbour cell measurement in CONNNECTED mode
FFS
· For NB-IoT, introduce test cases for neighbour cell measurement in CONNNECTED mode. 
Issue 2-2-3: For NB/eMTC, test cases for time/location based triggering of cell reselection in IDLE mode
FFS
· RAN4 to define test cases for time/location based triggering of cell reselection in IDLE mode based on the following table:
	Requirements 
	NB/eMTC

	IDLE: Time-based measurement triggering
	NB/eMTC

	IDLE: Location-based measurement triggering
	NB/eMTC


· RAN4 to further discuss whether and how to reduce the number of test cases
Issue 2-2-4: For NB/eMTC, test cases for time/location based triggering of neighbour cell measurements in CONNECTED mode
FFS 
· RAN4 to discuss feasibility of defining tests for time- and location based triggering of neighbour cell measurements. 
· Option 1: not to define the corresponding test cases. 
· Option 2: RAN4 to define test cases for time- and location based triggering of neighbour cell measurements, based on the following table:
	Requirements 
	NB/eMTC

	CONN: Location-based measurement triggering [NB/eMTC]
	NB/eMTC

	CONN: Time-based measurement triggering
	eMTC


Issue 2-2-5: For eMTC, test cases for CHO
FFS
· RAN4 to define test cases for eMTC CHO based on the following table:
	Requirements 
	NB/eMTC

	CHO configured with condEventD1
	eMTC

	CHO configured with condEventT1
	eMTC


· RAN4 to further discuss whether and how to reduce the number of test cases
In R18 IOT-NTN enh WI, some enhanced features had been introduced, which including:
· Time/Location based triggering of cell re-selection for both NB and eMTC over NTN
· Time/Location-based CHO for eMTC over NTN
· Time/Location only-based CHO for eMTC over NTN
· Intra/Inter-frequency measurement of neighbour cell in RRC-CONNECTED for NB over NTN
· Time/Location based triggering of intra/inter frequency measurements in RRC-CONNECTED for both NB and eMTC over NTN.
Accordingly, the test cases are needed to be introduced for all above new features. In order to limit the test number, we propose to only cover unknown case for Time/Location only-based CHO for eMTC over NTN.
Proposal 4: Introduce following test cases to verify the new features, only unknown case for time/location only-based CHO for eMTC over NTN is covered in order to limit the test number.
For NB1 UE
	Cell re-selection
	Time-based measurement initiation to HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage

	
	Location-based measurement initiation to HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage

	
	Time-based measurement initiation to HD – FDD Inter frequency case for UE Category NB1 Standalone mode in normal coverage

	
	Location-based measurement initiation to HD – FDD Inter frequency case for UE Category NB1 Standalone mode in normal coverage

	UE measurement procedure in  RRC-Connected

	HD-FDD intra-frequency event triggered reporting  for UE Category NB1 in normal coverage

	
	Time-based measurement initiation to HD – FDD Intra frequency case for UE Category NB1 in normal coverage

	
	location-based measurement initiation to HD – FDD Intra frequency case for UE Category NB1 in normal coverage

	
	HD-FDD inter-frequency event triggered reporting  for UE Category NB1 in normal coverage

	
	Time-based measurement initiation to HD – FDD Inter frequency case for UE Category NB1 in normal coverage

	
	location-based measurement initiation to HD – FDD Inter frequency case for UE Category NB1 in normal coverage



For Cat-M1 UE
	Cell re-selection
	Time-based measurement initiation to E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Location-based measurement initiation to E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Location-based measurement initiation to E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to E-UTRAN FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	Location-based measurement initiation to E-UTRAN FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to E-UTRAN HD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	Location-based measurement initiation to E-UTRAN HD – FDD Inter frequency case for Cat-M1 UE in normal coverage

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

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

	
	E-UTRAN FDD-FDD Intra frequency Time only-based  conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	
	E-UTRAN FDD-FDD Intra frequency Location only-based  conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

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

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

	
	E-UTRAN HD-FDD Intra frequency Time only-based conditional handover for Cat-M1 UEs in CEModeA(for unknown target cell)

	
	E-UTRAN HD-FDD Intra frequency Location only-based conditional handover for Cat-M1 UEs in CEModeA(for unknown target cell)

	
	E-UTRAN FDD-FDD Inter frequency Time-based conditional handover for Cat-M1 UEs in CEModeA

	
	E-UTRAN FDD-FDD Inter frequency Location-based conditional handover for Cat-M1 UEs in CEModeA

	
	E-UTRAN FDD-FDD Inter frequency Time only-based conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	
	E-UTRAN FDD-FDD Inter frequency Location only-based conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	
	E-UTRAN HD-FDD Inter frequency Time-based conditional handover for Cat-M1 UEs in CEModeA

	
	E-UTRAN HD-FDD Inter frequency Location-based conditional handover for Cat-M1 UEs in CEModeA

	
	E-UTRAN HD-FDD Inter frequency Time only-based conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	
	E-UTRAN HD-FDD Inter frequency Location only-based conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	[bookmark: _GoBack]UE measurement procedure in RRC-Connected
	Time-based measurement initiation to FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	location-based measurement initiation to FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to HD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	location-based measurement initiation to HD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	location-based measurement initiation to FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to HD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	location-based measurement initiation to HD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	Measurement performance requirements
	FDD-FDD RSRP Inter frequency case for Cat-M1 UE in CEModeA

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




Propagation condition
AWGN channel with doppler and timing shifts setting defined in Annex B.8 is widely used in RRM test cases for NTN and IOT-NTN, except for the existing tests of intra-frequency event triggered reporting for Cat-M1 UE (A.14.5 in TS36.133), which use the fading propagation condition ETU30 instead.
Based on our understanding, compared to ETU30, AWGN is more in line with the actual NTN propagation condition, it can also work together with the doppler and timing shifts design in Annex B.8. Therefore, we prefer to first revise the propagation condition to AWGN for the existing tests of intra-frequency event triggered reporting for Cat-M1 UE. Secondly, for the new test cases which to be introduced, we propose to set AWGN as propagation condition.
Proposal 5: Revise the propagation condition to AWGN for the existing tests of intra-frequency event triggered reporting for Cat-M1 UE (A.14.5 in TS36.133).
Proposal 6: For the new test cases which to be introduced, set AWGN as propagation condition.
3. Conclusion
Based on the discussion above, the following proposals are concluded. 
Proposal 1: Introduce inter-frequency test cases as follows:
For NB1 UE
	Cell re-selection
	HD–FDD Inter frequency case for UE Category NB1

	RRC re-establishment
	HD-FDD Inter-frequency RRC Re-establishment for UE category NB1


For Cat-M1 UE
	Cell re-selection
	FDD–FDD Inter frequency case for Cat-M1 UE in normal coverage

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

	Handover
	FDD-FDD Inter frequency handover for Cat-M1 UEs

	
	HD-FDD Inter frequency handover for Cat-M1 UEs 

	
	FDD-FDD Inter frequency conditional handover for Cat-M1 UEs

	
	HD-FDD Inter frequency conditional handover for Cat-M1 UEs

	RRC re-establishment
	FDD-FDD Inter-frequency RRC Re-establishment for Cat-M1 UE

	
	HD-FDD Inter-frequency RRC Re-establishment for Cat-M1 UE

	UE measurement procedure in RRC-CONNECTED
	FDD-FDD inter-frequency event triggered reporting for Cat-M1 UE in CE-ModeA

	
	HD-FDD inter-frequency event triggered reporting for Cat-M1 UE in CE-ModeA

	
	FDD-FDD inter-frequency event triggered reporting for Cat-M1 UE in CE-ModeA when DRX is used

	
	HD-FDD inter-frequency event triggered reporting for Cat-M1 UE in CE-ModeA when DRX is used


Proposal 2: Introduce the general parameters for SIB33 setup for neighbour satellite assistance information as follows:
	Parameter
	Unit
	Value

	Reference configuration for serving satellite
	
	NSC.1
	NSC.2

	Scenario
	
	GSO
	NGSO

	Interval between adjacent epoch time
	s
	10.24
	2.56

	neighValidityDuration-r18
	s
	900
	5

	k-Mac-r18
	slot
	Not configured
	Not configured

	nta-Common-r18
	
	0
	0

	nta-CommonDrift-r18
	
	0
	0

	nta-CommonDriftVariation-r18
	
	0
	0

	ephemerisInfo
	
	According to Annex B.8


Proposal 3: Both GSO test configuration and NGSO test configuration should be supported for all the test cases.
Proposal 4: Introduce following test cases to verify the new features, only unknown case for time/location only-based CHO for eMTC over NTN is covered in order to limit the test number.
For NB1 UE
	Cell re-selection
	Time-based measurement initiation to HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage

	
	Location-based measurement initiation to HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage

	
	Time-based measurement initiation to HD – FDD Inter frequency case for UE Category NB1 Standalone mode in normal coverage

	
	Location-based measurement initiation to HD – FDD Inter frequency case for UE Category NB1 Standalone mode in normal coverage

	UE measurement procedure in RRC-Connected

	HD-FDD intra-frequency event triggered reporting  for UE Category NB1 in normal coverage

	
	Time-based measurement initiation to HD – FDD Intra frequency case for UE Category NB1 in normal coverage

	
	location-based measurement initiation to HD – FDD Intra frequency case for UE Category NB1 in normal coverage

	
	HD-FDD inter-frequency event triggered reporting  for UE Category NB1 in normal coverage

	
	Time-based measurement initiation to HD – FDD Inter frequency case for UE Category NB1 in normal coverage

	
	location-based measurement initiation to HD – FDD Inter frequency case for UE Category NB1 in normal coverage



For Cat-M1 UE
	Cell re-selection
	Time-based measurement initiation to E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Location-based measurement initiation to E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Location-based measurement initiation to E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to E-UTRAN FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	Location-based measurement initiation to E-UTRAN FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to E-UTRAN HD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	Location-based measurement initiation to E-UTRAN HD – FDD Inter frequency case for Cat-M1 UE in normal coverage

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

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

	
	E-UTRAN FDD-FDD Intra frequency Time only-based  conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	
	E-UTRAN FDD-FDD Intra frequency Location only-based  conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

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

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

	
	E-UTRAN HD-FDD Intra frequency Time only-based conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	
	E-UTRAN HD-FDD Intra frequency Location only-based conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	
	E-UTRAN FDD-FDD Inter frequency Time-based conditional handover for Cat-M1 UEs in CEModeA

	
	E-UTRAN FDD-FDD Inter frequency Location-based conditional handover for Cat-M1 UEs in CEModeA

	
	E-UTRAN FDD-FDD Inter frequency Time only-based conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	
	E-UTRAN FDD-FDD Inter frequency Location only-based conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	
	E-UTRAN HD-FDD Inter frequency Time-based conditional handover for Cat-M1 UEs in CEModeA

	
	E-UTRAN HD-FDD Inter frequency Location-based conditional handover for Cat-M1 UEs in CEModeA

	
	E-UTRAN HD-FDD Inter frequency Time only-based conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	
	E-UTRAN HD-FDD Inter frequency Location only-based conditional handover for Cat-M1 UEs in CEModeA (for unknown target cell)

	UE measurement procedure in RRC-Connected
	Time-based measurement initiation to FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	location-based measurement initiation to FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to HD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	location-based measurement initiation to HD – FDD Intra frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	location-based measurement initiation to FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	Time-based measurement initiation to HD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	
	location-based measurement initiation to HD – FDD Inter frequency case for Cat-M1 UE in normal coverage

	Measurement performance requirements
	FDD-FDD RSRP Inter frequency case for Cat-M1 UE in CEModeA

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


Proposal 5: Revise the propagation condition to AWGN for the existing tests of intra-frequency event triggered reporting for Cat-M1 UE (A.14.5 in TS36.133).
Proposal 6: For the new test cases which to be introduced, set AWGN as propagation condition.
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