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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
[bookmark: _GoBack]NR measurement based on NFG
We believe the following issues need to be discussed to finalize the TC list for NFG.
· Whether to define separate TCs for measurement with and without interruption
· Whether to define separate TCs for intra- and inter-frequency measurement
· Whether to define separate TCs for DRX and non-DRX
· Whether to define separate TCs for with and without MG
· Whether to define separate TCs for SMTC > and < 80ms
First, measurement with and without interruption are different UE capabilities, and it requires different combinations of serving frequency and target frequency as UE will not report both with and without interruption for the same combination. In this sense, it is reasonable to define separate TCs.
Next, on intra- and inter-frequency, we also think it makes sense to test both because the mechanism to achieve measurement without MG may be different, e.g. large RF BW or spare RF chain.  
For measurement with interruption, we believe it is meaningful to test the following:
· When MG is configured, the measurement is performed in MG and no interruption is caused
· When MG is not configured, when DRX is not configured, the interruption ratio depends on SMTC with a lower bound of 80ms.   
· When MG is not configured, when DRX is configured, the interruption ratio depends on max of SMTC and DRX. Further optimization of interruption requirements for DRX is under discussion in core part.
With above consideration, we understand the TC list for measurement with interruption suggested by the moderator represents a good trade-off between test coverage and TC number. We suggest the following updates to the test setup so that each TC can verify one distinct requirement as listed in the last column.
Proposal 1: For measurement with interruption, agree on TC NFG1 – NFG4 with following updates.
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Testing purpose

	NFG1
	Event triggered reporting and interruptions
	Intra-frequency measurements without gap config but withor DRX
	FR1
	20ms
	No gap config
	[DRX pattern TBD]No DRX config
	Interruption ratio depends on SMTC with a lower bound of 80ms

	NFG2
	
	Intra-frequency measurements without gap or DRX configuration
	FR2
	160ms
	No gap config
	No DRX config
	Interruption ratio depends on SMTC, and lower ratio with larger SMTC 

	NFG3
	
	Inter-frequency measurements with gap config but without DRX
	All in FR1
	20ms
	No gap configGap pattern 0
	No DRX config
	When MG is configured, the measurement is performed in MG

	NFG4
	
	Inter-frequency measurements without gap config but with DRX
	All in FR2
	20ms
	[Pattern TBD] No gap config
	[DRX pattern TBD]
	Interruption ratio depends on max of SMTC and DRX


For measurement without interruption, the measurement is always performed outside MG and without any interruption, no matter MG or DRX is configured or not. Since the measurement delay is not the focus of the test, we believe the TC number can be reduced e.g. removing NFG6 and NFG8. 
Proposal 2: For measurement without interruption, consider to remove NFG6 and NFG8.
Inter-RAT NR and LTE measurement without MG
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 3: 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 4: 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 5: 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: For measurement with interruption, agree on TC NFG1 – NFG4 with following updates.
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Testing purpose

	NFG1
	Event triggered reporting and interruptions
	Intra-frequency measurements without gap config but withor DRX
	FR1
	20ms
	No gap config
	[DRX pattern TBD]No DRX config
	Interruption ratio depends on SMTC with a lower bound of 80ms

	NFG2
	
	Intra-frequency measurements without gap or DRX configuration
	FR2
	160ms
	No gap config
	No DRX config
	Interruption ratio depends on SMTC, and lower ratio with larger SMTC 

	NFG3
	
	Inter-frequency measurements with gap config but without DRX
	All in FR1
	20ms
	No gap configGap pattern 0
	No DRX config
	When MG is configured, the measurement is performed in MG

	NFG4
	
	Inter-frequency measurements without gap config but with DRX
	All in FR2
	20ms
	[Pattern TBD] No gap config
	[DRX pattern TBD]
	Interruption ratio depends on max of SMTC and DRX


Proposal 2: For measurement without interruption, consider to remove NFG6 and NFG8.
Proposal 3: 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 4: 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 5: 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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