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Introduction
RedCap UEs support both CD-SSB and NCD-SSB in Rel-17. In the last RAN4 meeting, RAN4 agreed to define RRM test cases with NCD-SSB, and the agreements was captured in the WF [1].
	Test Index
	Test

	1
	SA event triggered reporting tests for NCD-SSB without gap under non-DRX 

	2
	SA event triggered reporting tests for NCD-SSB with per-UE gaps under non-DRX

	3
	SA event triggered reporting tests for NCD-SSB without gap under non-DRX with SSB index reading

	4
	SA event triggered reporting tests for NCD-SSB with per-UE gaps under non-DRX with SSB index reading


In this contribution, we further discuss the test cases with NCD-SSB for intra-frequency measurement with gap (test #2 and #4).
Discussion
R AN4 has agreed to define intra-frequency measurement requirements for scenarios with NCD-SSB for RedCap UEs in Rel-17. 
	Agreement: 
SSB Test configuration
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· Intra-frequency measurement
	Test Index
	Test
	Test Configuration

	1
	SA event triggered reporting tests for NCD-SSB without gap under non-DRX 
	d

	2
	SA event triggered reporting tests for NCD-SSB with per-UE gaps under non-DRX
	

	3
	SA event triggered reporting tests for NCD-SSB without gap under non-DRX with SSB index reading
	

	4
	SA event triggered reporting tests for NCD-SSB with per-UE gaps under non-DRX with SSB index reading
	






For test cases with NCD-SSB for intra-frequency measurement with gap (test #2 and #4), SSB configuration (d) was also agreed. After further checking the definition of intra-frequency measurement of Redcap UE, we found that NCD-SSB needs to in active BWP as reference SSB for intra-frequency if only NCD-SSB is configured for the serving cell. If the centre frequency of serving cell and the centre frequency of target SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same, then the target SSB is also within active BWP and gap is not needed any more. This is not aligned with the purpose of these tests #2 and #4. 
	· From RAN2 signaling point of view, 
· a BWP-specific servingCellMO is defined under BWP-DownlinkDedicated, the SSB defined in this servingCellMO is the reference SSB to be used for serving cell measurements when the UE is in this active BWP; 
· if the field is absent, SSB defined in servingCellMO under ServingCellConfig is the reference SSB to be used for serving cell measurements. 
· This reference SSB is used to define intra-frequency measurements.
· From RAN4 point of view, 
· For the definition of SSB based intra-frequency measurement, the centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. The reference SSB is the SSB defined in BWP-specific servingCellMO under BWP-DownlinkDedicated of active DL BWP. If the field is absent, the reference SSB is the SSB defined in servingCellMO under ServingCellConfig.


Therefore, we propose two options for NCD-SSB tests of intra-frequency measurements with gap:
· Option 1: RAN4 not to define the test cases#2 and#4 for intra-frequency measurements with gap for NCD-SSB.
· Option 2: RAN4 defines test case#2 and #4 with both CD-SSB and NCD-SSB configuration
For option 1, RAN4 modified the previous agreements and not to define any tests for intra-frequency measurement with gap for NCD-SSB configuration.
For option 2, RAN4 still kept the tests e#2 and #4 but both CD-SSB and NCD-SSB configuration are required. In the tests, in case of requiring gap, the reference SSB should be outside of active BWP. According to the definition of SSB based intra-frequency measurement, the centre frequency of the reference SSB of the serving cell and the centre frequency of the target SSB of the neighbour cell are the same. We set the tests with two BWPs configured in serving Cell 1. BWP1 contains the cell defining SSB which is defined in servingCellMO under ServingCellConfig and BWP2 contains NCD-SSB, while BWP-specific servingCellMO under BWP-DownlinkDedicated of BWP2 is absent. During the whole test, BWP2 is always scheduled as the active BWP for the UE. The target SSB has the same center frequency as CD-SSB and is outside of active BWP2.
To be highlighted, since it cannot be NCD-SSB as it limits the SSB defined in BWP-specific servingCellMO of active DL BWP, the reference SSB can be set as CD-SSB defined in servingCellMO under ServingCellConfig when active BWP’s servingCellMO is absent.
The corresponding CR can be found in [3].
Proposal 1: Propose two options for NCD-SSB tests of intra-frequency measurements with gap:
· Option 1: RAN4 not to define the test cases #2 and #4 for intra-frequency measurements with gap for NCD-SSB
· Option 2：RAN4 defines the test cases #2 and #4 for intra-frequency measurements with gap with both CD-SSB and NCD-SSB configuration.
Proposal 2: The tests are set with two BWPs configured in serving Cell:
· BWP1 contains CD-SSB which is defined in servingCellMO under ServingCellConfig and BWP2 contains NCD-SSB, while BWP-specific servingCellMO under BWP-DownlinkDedicated of BWP2 is absent. During the whole test, BWP2 is always scheduled as the active BWP for the UE. 

Conclusion
In the paper, the following proposals were made:
Proposal 1: Propose two options for NCD-SSB tests of intra-frequency measurements with gap:
· Option 1: RAN4 not to define the test cases #2 and #4 for intra-frequency measurements with gap for NCD-SSB
· Option 2：RAN4 defines the test cases #2 and #4 for intra-frequency measurements with gap with both CD-SSB and NCD-SSB configuration.
Proposal 2: The tests are set with two BWPs configured in serving Cell:
· BWP1 contains CD-SSB which is defined in servingCellMO under ServingCellConfig and BWP2 contains NCD-SSB, while BWP-specific servingCellMO under BWP-DownlinkDedicated of BWP2 is absent. During the whole test, BWP2 is always scheduled as the active BWP for the UE. 
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