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Introduction
In last meeting, there is discussion on RRM performance requirements for measurements without gaps, a WF was approved [1]. This contribution provides further discussion on the remaining issues.

Discussion 
For NeedForGap, according to the agreed the WF [1], the agreed test lists with open issues are duplicated as following.

	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause

	NFG1
	Event triggered reporting and interruptions
	Intra-frequency measurements without gap config but with DRX

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

	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

	NFG3
	
	Inter-frequency measurements without gap and without DRX
	All in FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X

	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

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

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

	NFG7
	
	Intra-frequency measurements without gap with non-DRX
	FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X

	NFG8
	
	Intra-frequency measurements without gap with non-DRX


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


And the open issues are:

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 the testability issue on intra-freqency measurement without gap test cases, the key issue is whether and how to configure L1 measurement for active BWP not containing serving cell SSB. The candidate options are:

Option 1: Drop the test cases related to intra-frequency measurements without SSB in the active BWP

Option 2: Define the test cases with condition of supporting BWP wor Option A (using CSI-RS)/B-1-1 (using CD-SSB outside the active BWP)

Option 3: Follow the legacy TC principles: use CSI-RS but no need to support Option A and no requirements for CSI-RS measurements

Option 4: Can we configure an SSB within the active BWP, yet the MO refer to the CD-SSB outside the active BWP. → UE needs to support BWP wor Option C (using NCD SSB)
We are not OK with option 1. The target scenario of intra-frequency measurement without gap, including the case with interruption and the case without interruption, is that target SSB is not within active BWP, which is not tested before. It is necessary to define test cases. Some companies argue that the UE behaviour on measurement without gap can be verified in the test case for BWP without restriction. We have different view, test case for BWP without restriction is for L1 measurement and this is for L3 measurement. Based on consideration, it is proposed to define test cases for intra-frequency measurement without gap to guarantee the performance.

As for how to define test case. Firstly, option 2 and option 4 are not preferred. Normally, RAN4 define test cases to verify one feature, it is not a good way to combine two different features in a single test. In out view, option 3 is a feasible solution. This situation exists for legacy tests. For intra-frequency measurement with gap, according to the corresponding test cases (e.g. A.6.6.1.3, A.6.6.1.4), active BWP does not contain serving cell SSB and CSI-RS are configured. Similar way can be reused for test cases on intra-frequency measurement without gap.

Proposal 1: for test cases on intra-frequency measurement without gap, it is proposed to use CSI-RS for L1 measurement, which is same as legacy test cases on intra-frequency measurement with gap.
For the issue on whether to remove TC among NFG5 to NFG8, we do not see the necessity and all these four cases are needed. On one hand, since the UE behaviour on measurement without gap for the case that target SSB is not within active BWP is not tested before. From test coverage point of view, it is necessary to consider both intra-frequency measurement and inter-frequency measurement. On the other hand, from the point of supported deployment mode, it is possible that a UE only support FR1 or FR2. If we only define test cases for one frequency range, the UE which do not support this fequency range cannot be tested. It is neccessary to define test cases for both FR1 and FR2, and UE only need pass the test case related to the supported frequency range. Taking above into account, all TCs among NFG5 to NFG8 need to be considered.

Proposal 2: from test coverage point of view, it is proposed to define TC on NFG5, NFG6, NFG7, NFG8. 
For inter-RAT measurement without gap, according to the the WF [1], the candidate  test lists are duplicated as following.
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	EMW configuration
	MG configuration
	DRX configuration
	Subclause

	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

	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

	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

	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

	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


Firstly, for inter-RAT measurement without gap, we support to specify test cases for both measurement without gap without interruption and measurement without gap with interruption. In detail, for inter-RAT measurement, there are three cases need to be considered including case a-1, case b-1, case b-2. All these scenarios/cases are not tested before. For NR inter-RAT measurement (case a-1), the scenario is target SSB is not within active BWP. For EUTRAN inter-RAT measurement (case b-1), the scenario is CRS is not within active BWP. For EUTRAN inter-RAT measurement (case b-2), the scenario is CRS is within active BWP and no interruption is expected. It is necessary to define test cases to verify UE behaviour.
Proposal 3: from test coverage point of view, it is proposed to define TC on IR1, IR2, IR3, IR4, IR5.
It is preferered to test scheduling restrictions for case b-1 and b-2. But no new test cases is needed, it can be tested in the test configuration with mixed numerology, e.g. serving cell is LTE and neighbour cell is NR with 30 kHz SSB SCS. And the test requirements are different for different UE capability. For UE capable of mixed numerology, UE shall send HARQ ACK/NACK for the corresponding PDSCH scheduled in PCell in all the slots. For UE not capable of mixed numerology, UE shall send HARQ ACK/NACK for the corresponding PDSCH scheduled in PCell in all the slots except for the case where PDSCH or PUCCH is overlapped with the EMW. 
Proposal 4: it is proposed to test scheduling restrictions for case b-1 and b-2. But no new test cases is needed, it can be tested in the test configuration with mixed numerology, e.g. serving cell is LTE FDD/TDD and neighbour cell is NR with 30 kHz SSB SCS. And the test requirements are different for different UE capability. For UE capable of mixed numerology, UE shall send HARQ ACK/NACK for the corresponding PDSCH scheduled in PCell in all the slots. For UE not capable of mixed numerology, UE shall send HARQ ACK/NACK for the corresponding PDSCH scheduled in PCell in all the slots except for the one where PDSCH or PUCCH is overlapped with the EMW. 
Conclusion

This contribution provides discussion on RRM performance requirements for measurements without gaps. The proposals are:

Proposal 1: for test cases on intra-frequency measurement without gap, it is proposed to use CSI-RS for L1 measurement, which is same as legacy test cases on intra-frequency measurement with gap.
Proposal 2: from test coverage point of view, it is proposed to define TC on NFG5, NFG6, NFG7, NFG8. 
Proposal 3: from test coverage point of view, it is proposed to define TC on IR1, IR2, IR3, IR4, IR5.
Proposal 4: it is proposed to test scheduling restrictions for case b-1 and b-2. But no new test cases is needed, it can be tested in the test configuration with mixed numerology, e.g. serving cell is LTE FDD/TDD and neighbour cell is NR with 30 kHz SSB SCS. And the test requirements are different for different UE capability. For UE capable of mixed numerology, UE shall send HARQ ACK/NACK for the corresponding PDSCH scheduled in PCell in all the slots. For UE not capable of mixed numerology, UE shall send HARQ ACK/NACK for the corresponding PDSCH scheduled in PCell in all the slots except for the one where PDSCH or PUCCH is overlapped with the EMW. 
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