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Introduction
RRM test case for objective #2 of MG enhancement are discussed in RAN4#110, and the outcomes are captured in [1]. Based on [1], further discussions are needed to finalize the test case list and test setup for the following two sub-objectives in WID.
· NR measurement based on NFG
· Inter-RAT NR and LTE measurement without MG
In this paper, we will provide our views on remaining issues for test cases for measurement without MG.
Discussion
NFG
	Test list agreed
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	NFG1
	Event triggered reporting and interruptions
	Intra-frequency measurements without gap config but with DRX
[bookmark: OLE_LINK16]Note: The testability needs to be checked before introducing the test case
	FR1
	20ms
	No gap config
	[DRX pattern TBD]
	A.6.6.1.X
	Nokia

	NFG2
	
	Intra-frequency measurements without gap configuration and or non-DRX configuration
The test purpose is: UE is not allowed to cause interruption outside measurement gap when SMTC partially overlaps with gap
	FR2
	160ms20ms
	gap is configured
Note: UE can skip corresponding Rel-15 test cases
	No DRX
	A.7.6.1.X
	Intel

	NFG3
	
	[bookmark: OLE_LINK11]Inter-frequency measurements without gap and without DRX
	All in FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	QC

	NFG4
	
	Inter-frequency measurements without gap config but without DRX

Note: The testability needs to be checked before introducing the test case
	All in FR1
	160ms
	without gap
	No DRX config
	A.7.6.1.X
	HW

	NFG5
	Event triggered reporting [without interruption]
	[bookmark: OLE_LINK20]Inter-frequency measurements without gap with non-DRX
	All in FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	Ericsson

	NFG6
	
	Inter-frequency measurements without gap with non-DRX
	All in FR2
	20ms
	No gap config
	No DRX config
	A.7.6.1.X
	CATT

	NFG7
	
	[bookmark: OLE_LINK17]Intra-frequency measurements without gap with non-DRX
	FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	CMCC

	NFG8
	
	[bookmark: OLE_LINK21]Intra-frequency measurements without gap with non-DRX


	FR2
	20ms
	No gap config
	No DRX config
	A.7.6.1.X
	MTK



· Agreements
· For all intra-freq without gap TC, companeis are encourage to check the testability, e.g., FFS L1 measurement configuration for active BWP not containing serving cell SSB.
· FFS whether to change the test case list remove TC among NFG5 to NFG8 will be confirmed in RAN4#111 meeting


For NFG TCs, the issue was raised last meeting. 
For NFG1, we understand the testability issue is related to how to verify the interruption requirements with DRX. We believe it is difficult to verify the interruption ratio with DRX. If UE is only scheduled within on-duration and the interruption also happens to hit the on-duration, then the observed interruption ratio in the test will be much higher than the actual ratio. If UE is continuously scheduled during the whole test, the UE may fall back to non-DRX measurement, and the ratio would not depend on DRX cycle. 
On the other hand, it is feasible to verify the interruption location with DRX. If enhanced core requirements for DRX (no interruption during DRX on-duration) are agreed, then NFG1 can be used to verify them. In the TC, UE is only scheduled within on-duration, and UE should not cause any interruption in order to pass the test. Therefore, we suggest to define NFG1 only if enhanced core requirements for DRX are agreed.
For NFG2-4 we do not see any testability issue. During the offline call organized by Rapporteur before the meeting, there is a discussion on whether L1 measurement would cause any issue to the intra-frequency TCs when SSB is outside active BWP. Our view is that such TCs already exist since R15, and anyway the L1 measurement performance is not verified in such TCs, so there should be no issue.
Proposal 1: Define NFG1 only if enhanced core requirements for DRX (no interruption during DRX on-duration) are agreed. Define NFG2-4.
Inter-RAT measurement 
	Test list for information
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	EMW configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility

	IR1
	Event triggered reporting and interruptions
	Inter-RAT EUTRAN measurements case b-1 with MG and DRX configuration
	NR FR1
	[Pattern TBD]
	[Pattern TBD]
	[DRX pattern TBD]
	A.6.6.3.X
	CATT

	IR2
	
	Inter-RAT EUTRAN measurements case b-1 with MG but no DRX configuration
	NR FR1
	[Pattern TBD]
	[Pattern TBD]
	No DRX config
	A.6.6.3.X
	xiaomi

	IR3
	Event triggered reporting [without interruption]
	Inter-RAT EUTRAN measurements case b-2 without MG or DRX configuration
	NR FR1
	[Pattern TBD]
	No gap configuration
	No DRX configuration
	A.6.6.3.X
	CMCC

	IR4
	Event triggered reporting
	Inter-RAT NR measurements case a-1with MG
	NR FR2
	No EMW config
	[Pattern TBD]
	No DRX config
	A.8.4.2.X
	HW

	IR5
	Event triggered reporting and interruptions
	Inter-RAT NR measurements case a-1 with MG
	NR FR1
	No EMW config
	[Pattern TBD]
	No DRX config
	A.8.4.2.X
	Nokia





The first issue is whether to define TCs for Case a-1. We believe the TCs are needed. The requirements for Case a-1 are indeed similar to NR measurement based on NFG, but Case a-1 is an LTE capability and thus independent from R18 NFG capability. A UE may support Case a-1 but not R18 NFG. Of course, when UE supports both, we suggest that UE only needs to pass one set of tests. 
The TC list for Case a-1 can be same as the list for NFG as discussed in section 2.1.
Proposal 2: For Case a-1, define the same set of TCs as for NR measurement based on NFG. UE supporting both Case a-1 and R18 NFG only needs to pass one set of tests.
For Case b-1 and b-2, separate TCs needs to be defined because the test setup will be different. For Case b-1 the LTE carrier will be outside the NR carrier, while for Case b-2 the LTE carrier is within NR carrier. Of course, since the measurement requirements are same, it is reasonable to define testing applicability that when UE supports both, UE only needs to pass one set of tests.
Proposal 3: For Case b-1 and b-2, define the separate set of TCs with same testing coverage. UE supporting both Case b-1 and b-2 only needs to pass one set of tests.
Following issues need to be discussed to finalize the TC list for Case b-1 and b-2:
· Whether to define separate TCs for with and without EMW
· Whether to define separate TCs for with and without collision between EMW and MG/SMTC
EMW is used to limit the time domain location of scheduling restriction, if the measurement would cause scheduling restriction. Since the UE behaviour and requirements are different with and without EMW, it is reasonable to define separate TCs. This means the combination of serving frequency and target frequency needs to be selected such that for TC without EMW there is no scheduling restriction, and for TC with EMW there is scheduling restriction. For TC with EMW, mandatory EMW pattern should be used.
It is also meaningful to test the collision between EMW and other NR measurement, to make sure both NR and inter-RAT LTE measurement are performed as required. Therefore, in the TC with EMW, we can set up collision between EMW and SMTC, so that we can verify both measurement within EMW and collision with other NR measurement.
Another requirement that should be verified is that when the measurement causes scheduling restriction but no EMW is configured, the measurement should be performed within MG, and no scheduling restriction outside MG is expected. The setup of the TC is without EMW but with MG.
Proposal 4: For Case b-1 and b-2, agree on TC IR1 – IR6 with following updates.
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	EMW configuration
	MG configuration
	DRX configuration
	Testing purpose

	IR1
	Event triggered reporting and interruptions
	Inter-RAT EUTRAN measurements case b-1 without EMW or MGwith MG and DRX configuration
	NR FR1
	[Pattern TBD] No EMW configuration
	[Pattern TBD] No gap configuration
	[DRX pattern TBD]No DRX config
	Measurement without EMW, when the measurement does not cause scheduling restriction.


	IR2
	Event triggered reporting
	Inter-RAT EUTRAN measurements case b-1 without EMW but with MG but no DRX configuration
	NR FR1
	[Pattern TBD] No EMW configuration
	[Pattern TBD]MG pattern #0
	No DRX config
	Measurement within MG, when the measurement causes scheduling restriction and EMW is not configured.


	IR3
	Event triggered reporting [without interruption]
	Inter-RAT EUTRAN measurements case b-2 1 with EMW but without MG or DRX configuration
	NR FR1
	[Pattern TBD] EMW pattern #0
	No gap configuration
	No DRX configuration
	Measurement within EMW, when the measurement causes scheduling restriction and EMW is configured. 
EMW is dropped when colliding with SMTC

	IR4
	
	Same as IR1 but for Case b-2
	
	
	
	
	

	IR5
	
	Same as IR2 but for Case b-2
	
	
	
	
	

	IR6
	
	Same as IR3 but for Case b-2
	
	
	
	
	


Conclusions
In this paper we provided our views on remaining issues for test cases for measurement without MG.
Proposal 1: Define NFG1 only if enhanced core requirements for DRX (no interruption during DRX on-duration) are agreed. Define NFG2-4.
Proposal 2: For Case a-1, define the same set of TCs as for NR measurement based on NFG. UE supporting both Case a-1 and R18 NFG only needs to pass one set of tests.
Proposal 3: For Case b-1 and b-2, define the separate set of TCs with same testing coverage. UE supporting both Case b-1 and b-2 only needs to pass one set of tests.
Proposal 4: For Case b-1 and b-2, agree on TC IR1 – IR6 with following updates.
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	EMW configuration
	MG configuration
	DRX configuration
	Testing purpose

	IR1
	Event triggered reporting and interruptions
	Inter-RAT EUTRAN measurements case b-1 without EMW or MGwith MG and DRX configuration
	NR FR1
	[Pattern TBD] No EMW configuration
	[Pattern TBD] No gap configuration
	[DRX pattern TBD]No DRX config
	Measurement without EMW, when the measurement does not cause scheduling restriction.


	IR2
	Event triggered reporting
	Inter-RAT EUTRAN measurements case b-1 without EMW but with MG but no DRX configuration
	NR FR1
	[Pattern TBD] No EMW configuration
	[Pattern TBD]MG pattern #0
	No DRX config
	Measurement within MG, when the measurement causes scheduling restriction and EMW is not configured.


	IR3
	Event triggered reporting [without interruption]
	Inter-RAT EUTRAN measurements case b-2 1 with EMW but without MG or DRX configuration
	NR FR1
	[Pattern TBD] EMW pattern #0
	No gap configuration
	No DRX configuration
	Measurement within EMW, when the measurement causes scheduling restriction and EMW is configured. 
EMW is dropped when colliding with SMTC

	IR4
	
	Same as IR1 but for Case b-2
	
	
	
	
	

	IR5
	
	Same as IR2 but for Case b-2
	
	
	
	
	

	IR6
	
	Same as IR3 but for Case b-2
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