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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 
2.1 General test cases principles

	Issue 3-1-3: Specify test cases for only non-DRX configuration

Proposals

Option 1: Only non-DRX configuration is considered.
Option 2: DRX test cases are necessary.


We see the necessity to specify test cases with DRX configuration. As discussed in core part maitenance, how to define interruption requirements are still under discussion. One candidate solution is that there is no interruption when DRX is configured for some cases, e.g. DRX cycle length no larger than 320ms. If interruption requirements are different between non-DRX and DRX, it is necessary to specify test cases to cover DRX to verify UE behaviour, e.g. to verify that there is no interruption when DRX cycle length is short.

Proposal 1: whether to specify test cases with DRX configuration pending on the discussion on how to define interruption requirements with DRX. If different approach is adopted for the case with DRX compared with the case without DRX, it is proposed to have test cases with DRX.
	Issue 3-1-7: whether to consider measurement without gap without interruption cases

Proposals

Option 1: No not consider new tests for without-interruption cases.
Option 2: Specify new cases.


From our point of view, we support to specify test cases for measurement without gap without interruption. In detail, measurement without gap without interruption exists for many scenarios including NR intra-frequency measurement, inter-frequency measurement, NR inter-RAT measurement and EUTRAN inter-RAT measurement. And 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 intra-frequency measurement and inter-frequency measurement, the scenario is target SSB is not within active BWP. 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 that UE perform measurement for these scenarios without measurement gap and do not cause interruption.

To save test number. One suggestion is to verify measurement without gap without interruption in sub-tests. In detail, the UE supporting measurement without gap without interruption only needs to pass the sub-tests for no gap no interruption. And the UE supporting measurement without gap with interruption only needs to pass the sub-tests for no gap with interruption.  

Proposal 2: it is proposed to specify test cases for measurement without gap without interruption for NR intra-frequency measurement, inter-frequency measurement, NR inter-RAT measurement and EUTRAN inter-RAT measurement. 

To save test number, measurement without gap without interruption can be verified in sub-tests. In detail, the UE supporting measurement without gap without interruption only needs to pass the sub-tests for no gap no interruption. And the UE supporting measurement without gap with interruption only needs to pass the sub-tests for no gap with interruption.

2.2 NFG test cases
	Issue 3-2-1: Whether intra-frequency cases are tested

Proposals

Option 1: No. Only inter-frequency cases are considered.
Option 2: Yes.


It is preferred to consider both intra-frequency measurement and inter-frequency measurement. There is no existing test cases for intra-frequency measurement without gap and inter-frequency measurement withou gap when target SSB is not within active BWP. From test coverage point of view, it is proposed to define test cases for both intra-frequency measurement and inter-frequency measurement. 
Proposal 3: for NFG, it is proposed to define test cases for both intra-frequency measurement and inter-frequency measurement.
	Issue 3-2-2: Whether to specify only test cases where no MG is configured

Proposals

Option 1: No. both no MG and MG configured are considered.
Option 2: No. only MG configured is considered.
Option 3: Yes.


For the case without gap without interruption, we are fine to only consider the case wihout MG configured since there is no difference between with MG and without MG. But for the case without gap with interruption, we support to consider both no MG and MG are configured. If the MG is configured and partially overlapping with SMTC, measurement is performed within MG, which is different from existing approach and need to be verified.

Proposal 4: For NFG, for the case without gap without interruption, test cases can be defined only for the case without MG configuration. For the case without gap with interruption, both no MG configuration and with MG configuration are considered to define test cases.    
2.3 Inter-RAT test cases
	Issue 3-3-1: Whether to introduce test cases for case a-1

Proposals

Option 1: Yes.
Option 2: No.


Case a-1 is inter-RAT NR measurements without gap using vacant RF chains. This scenario is not tested before. Even though it was agreed to use existing interRAT-NeedForGapsNR-r16 capability to support case a-1, but the requirements are defined in Rel-18. What’s more, new UE capability to indicate whether there is interruption are introduced in Rel-18 and the interruption requirements are specified. It is necessary to define test cases to guarantee the performance.
Proposal 5: it is proposed to define test cases for case a-1. 
	Issue 3-3-2: Test interruptions in case b-1

Proposals

Option 1: Yes.
Option 2: No.


As discussed foe above proposal 2, we support to test interuption for case b-1. To save test number, it can be tested in sub-test. The UE supporting measurement without gap without interruption only needs to pass the sub-tests for no gap no interruption. And the UE supporting measurement without gap with interruption only needs to pass the sub-tests for no gap with interruption. 

Proposal 6: for case b-1, it is proposed to define test cases for both with interruption and without interruption, which can be tested in sub-tests. The UE supporting measurement without gap without interruption only needs to pass the sub-tests for no gap no interruption. And the UE supporting measurement without gap with interruption only needs to pass the sub-tests for no gap with interruption.
	Issue 3-3-3: Whether to introduce test cases when there is scheduling restrictions for case b-1 and b-2

Proposals

Option 1: Yes.
Option 2: No.


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 7: 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: whether to specify test cases with DRX configuration pending on the discussion on how to define interruption requirements with DRX. If different approach is adopted for the case with DRX compared with the case without DRX, it is proposed to have test cases with DRX.
Proposal 2: it is proposed to specify test cases for measurement without gap without interruption for NR intra-frequency measurement, inter-frequency measurement, NR inter-RAT measurement and EUTRAN inter-RAT measurement. 

To save test number, measurement without gap without interruption can be verified in sub-tests. In detail, the UE supporting measurement without gap without interruption only needs to pass the sub-tests for no gap no interruption. And the UE supporting measurement without gap with interruption only needs to pass the sub-tests for no gap with interruption.

Proposal 3: for NFG, it is proposed to define test cases for both intra-frequency measurement and inter-frequency measurement.
Proposal 4: For NFG, for the case without gap without interruption, test cases can be defined only for the case without MG configuration. For the case without gap with interruption, both no MG configuration and with MG configuration are considered to define test cases.    
Proposal 5: it is proposed to define test cases for case a-1. 
Proposal 6: for case b-1, it is proposed to define test cases for both with interruption and without interruption, which can be tested in sub-tests. The UE supporting measurement without gap without interruption only needs to pass the sub-tests for no gap no interruption. And the UE supporting measurement without gap with interruption only needs to pass the sub-tests for no gap with interruption.
Proposal 7: 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. 
Reference

R4-2403543, WF on NR_MG_enh2_part2, Intel Corporation
R4-2403559, WF on Interruption requirements for Rel-16 measurements without gaps, Nokia, Nokia Shanghai Bell

R4-2306331, WF on NR_MG_enh2 Part 2, Intel Corporation

R4-2303306, LS on measurements without gap

