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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk142416711]In the RAN4#110 meeting, there were little discussions on performance part of BWP operation without restriction. Conclusions on test cases for option B-1-1, C and A were made. Following agreements were captured in the WF [1]. 
	<Performance part>
Issue 2-1: Test cases list for RLM/BFD/BM requirements for option B-1-1
Take the following proposal as baseline, and further discuss the CR wording and applicability rule. 
· Add the following NOTE in a selected set of test cases from the existing test cases for RLM/BFD/L1-RSRP/L1-SINR measurements
· NOTE: For testing the UE supporting FG 53-1, the starting PRB index of the SSB can be any possible PRB index of the RF channel BW occurring after the last PRB of the DL active BWP.
Issue 2-2: Test cases list for intra-frequency measurements without gaps for option B-1-1
· Add the following NOTE in a selected set of test cases from the existing test cases for intra-frequency measurements without gaps measurements
· NOTE: For testing the UE supporting FG 53-1, the starting PRB index of the SSB can be any possible PRB index of the RF channel BW occurring after the last PRB of the DL active BWP.
Issue 2-3: Test cases list for RLM/BFD/BM requirements for option C
· Define new RLM/BFD/L1-RSRP/L1-SINR test cases for option C.
Issue 2-4: Test cases list for intra-frequency measurements and handover for option C
Define new intra-frequency measurements and handover test cases for option C.
As baseline, agree to introduce Test #2, 3, 5, 6, 7, 8. Further discuss whether Test #1 and 4 are needed. 
	Test No.
	Test cases
	Test configuration
	Section

	[1
	Intra-frequency handover from FR1 to FR1; known target cell configured with NCD-SSB
	Baseline: A.16.3.1.2 (FR1) 
	A.6.3.1.Z1]

	2
	Inter-frequency handover from FR1 to FR1; known target cell configured with NCD-SSB

	Baseline: A.16.3.1.6 (FR1, Measured SSB: CD-SSB,
Target SSB:  NCD-SSB)
	A.6.3.1.Z2

	3
	Inter-frequency handover from FR1 to FR1; unknown target cell configured with NCD-SSB
	Baseline: A.16.3.1.6 (FR1, Measured SSB: CD-SSB,
Target SSB:  NCD-SSB)
	A.6.3.1.Z3

	[4
	Intra-frequency handover from FR2 to FR2; known target cell configured with NCD-SSB

	Baseline: A.16.3.1.2 (FR2) 
	A.7.3.1.Z1]

	5
	Inter-frequency handover from FR2 to FR2; known target cell configured with NCD-SSB

	Baseline: A.17.3.1.2 (FR2, Measured SSB: CD-SSB,
Target SSB:  NCD-SSB)
	A.7.3.1.Z2

	6
	Inter-frequency handover from FR2 to FR2; unknown target cell configured with NCD-SSB
	Baseline: A.17.3.1.2 (FR2, Measured SSB: CD-SSB
Target SSB:  NCD-SSB)
	A.7.3.1.Z3

	7
	SA event triggered reporting tests without gap configured with NCD-SSB
	Baseline: A.6.6.1.1 (FR1, No DRX)
	A.6.6.1.Z1

	8
	SA event triggered reporting tests without gap configured with NCD-SSB
	Baseline: A.7.6.1.1 (FR2, No DRX)
	A.7.6.1.Z1

	Note1: In all tests, CD-SSB is configured outside active BWP, but within UE CBW, and NCD-SSB is configured within active BWP.


Issue 2-6: Test cases list for RLM/BFD/BM requirements for option A
· Add the following NOTE in a selected set of test cases from the existing test cases for RLM/BFD/L1-RSRP/L1-SINR measurements
· NOTE: For testing the UE supporting FG 53-4, the starting PRB index of the SSB can be any possible PRB index of the RF channel BW occurring after the last PRB of the DL active BWP.


In addition, following open issues for test cases were also captured in the WF [1].
	Issue 2-1: Test cases list for RLM/BFD/BM requirements for option B-1-1
· FFS: selected set of test cases from the existing test cases for RLM/BFD/L1-RSRP/L1-SINR measurements
Issue 2-2: Test cases list for intra-frequency measurements without gaps for option B-1-1
· FFS: selected set of test cases from the existing test cases for intra-frequency measurements without gaps measurements
Issue 2-4: Test cases list for intra-frequency measurements and handover for option C
· Further discuss whether Test #1 and 4 are needed. 
Issue 2-6: Test cases list for RLM/BFD/BM requirements for option A
· FFS: selected set of test cases from the existing test cases for RLM/BFD/L1-RSRP/L1-SINR measurements


In this contribution, we further provide our views on test cases for BWP operation without restriction.
2. Discussion
2.1	Test cases for option A
Regarding test cases for option A, it was agreed to add a NOTE in a selected set of test cases from the existing test cases for RLM/BFD/L1-RSRP/L1-SINR measurements. The selected set of test cases is FFS.
NOTE: For testing the UE supporting FG 53-4, the starting PRB index of the SSB can be any possible PRB index of the RF channel BW occurring after the last PRB of the DL active BWP.
For a UE supporting FG 53-4, i.e., rlm-BM-BFD-CSI-RS-OutsideActiveBWP-r1, it should be enough that for each type of the RLM/BFD/BM measurements one test is revised by adding the note to verify the functionality and performance of the new UE capability. The selected test cases are in Table 1 below.
Table 1: Test case list for Option A
	Test No.
	Selected legacy test cases for option A

	1
	A.6.5.1.5: Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM

	2
	A.7.5.1.5	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with CSI-RS-based RLM

	3
	A.6.5.5.3	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR

	4
	A.7.5.5.3: Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR

	5
	A.6.6.4.3: CSI-RS based L1-RSRP measurement

	6
	A.7.6.3.3: CSI-RS based L1-RSRP measurement

	7
	A.6.6.8.3: L1-SINR measurement with CSI-RS based CMR and dedicated IMR configured

	8
	A.7.6.6.1: L1-SINR measurement with CSI-RS based CMR and no dedicated IMR configured


However, for the selected tests in Table 1 the configuration of dedicated DL BWP (active BWP during the test) if DLBWP.1.1 that the bandwidth of active BWP is the same as RF channel defined in the test. Thus, it is not feasible to set the starting PRB index of the SSB as any possible PRB index of the RF channel BW occurring after the last PRB of the DL active BWP. Consequently, the existing test should be further revised besides adding the note. It may not be good idea to further revise the existing test for the new UE capability as the test is also for legacy UE.
It seems more reasonable to introduce new tests based on existing tests. To reduce the unnecessary duplication, it is better to just capture the difference compared to corresponding legacy test if it is feasible.
Proposal 1: For UE supporting option A, one test for each type of RLM/BFD/BM measurements in FR1 and FR2, respectively, is introduced in a separated clause.
Proposal 2: The set of test cases selected for option A is in Table 1.

2.2	Test cases for option B-1-1
Similar to option A, regarding test cases for option B-1-1, it was agreed to add a NOTE in a selected set of test cases from the existing test cases for RLM/BFD/L1-RSRP/L1-SINR measurements. The selected set of test cases is FFS.
NOTE: For testing the UE supporting FG 53-1, the starting PRB index of the SSB can be any possible PRB index of the RF channel BW occurring after the last PRB of the DL active BWP.
For a UE supporting option B-1-1, it should be enough that one test for each type of the RLM/BFD/BM measurements are revised by adding the note to verify the functionality and performance of the new UE capability. 
In addition, for UE supporting option B-1-1, intra-frequency measurement should be performed without gaps when CD-SSB is outside active BWP. Test case for verifying this functionality should also be needed.
Similarly, the dedicated DL BWP (active BWP during the test) in the selected existing tests is set as DLBWP.1.1 that the bandwidth of active BWP is the same as RF channel defined in the test. It may need to introduce new tests rather than to revise the existing one.
Proposal 3: For UE supporting option B-1-1, one test is introduced in a separated clause for each type of RLM/BFD/BM measurements in FR1 and FR2, respectively.
Proposal 4: For UE supporting option B-1-1, one test is introduced in a separated clause for intra-frequency measurements without gaps in FR1 and FR2, respectively.
Proposal 5: The set of test cases selected for option B-1-1 is in Table 2.
Table 2: Test case list for Option B-1-1
	Test No.
	Selected legacy test cases for option B-1-1

	1
	A.6.5.1.1: Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM

	2
	A.7.5.1.1	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in non-DRX mode

	3
	A.6.5.5.1: Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD

	4
	A.7.5.5.1: Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD

	5
	A.6.6.4.1: SSB-based L1-RSRP measurement

	6
	A.7.6.3.1: SSB-based L1-RSRP measurement

	7
	A.6.6.8.2: L1-SINR measurement with SSB-based CMR and dedicated IMR configured

	8
	A.7.6.6.2: L1-SINR measurement with SSB-based CMR and no dedicated IMR configured

	9
	A.6.6.1.1: SA event triggered reporting tests without gap

	10
	A.7.6.1.1: SA event triggered reporting tests without gap



2.3	Test cases for option C
For option C, it was agreed to define new intra-frequency measurements and handover test cases for option C. As baseline, it was also agreed to introduce Test #2, 3, 5, 6, 7, 8 and further discuss whether Test #1 and 4 are needed.
Test #1 and Test #4 are for intra-frequency handover from FR1/FR2 to FR1/FR2 with known target cell configured with NCD-SSB. This should be typical use case considering only requirements for intra-frequency measurement without gaps based on NCD-SSB are introduced. If test cases number is a concern, Test #2 and Test #5 can be removed.
Proposal 6: Introduce Test #1 and Test #4 to verify intra-frequency handover requirements based on NCD-SSB for UE supporting option C.

In addition, new SSB configuration and SMTC configuration for NCD-SSB need to be introduced. It is not appropriate to use SSB configuration and SMTC configurations for RedCap in the tests for option C as the test is for non-RedCap UE. NCD-SSB should be subset of CD-SSB in time domain. 
Proposal 7: Introduce new SSB configuration and SMTC configuration for NCD-SSB.

3. Summary
[bookmark: _Hlk23953093]In this contribution, we provide our views on test cases for BWP operation without restriction. Following proposals and 
Proposal 1: For UE supporting option A, one test for each type of RLM/BFD/BM measurements in FR1 and FR2, respectively, is introduced in a separated clause.
Proposal 2: The set of test cases selected for option A is in Table 1.
Proposal 3: For UE supporting option B-1-1, one test is introduced in a separated clause for each type of RLM/BFD/BM measurements in FR1 and FR2, respectively.
Proposal 4: For UE supporting option B-1-1, one test is introduced in a separated clause for intra-frequency measurements without gaps in FR1 and FR2, respectively.
Proposal 5: The set of test cases selected for option B-1-1 is in Table 2.
Proposal 6: Introduce Test #1 and Test #4 to verify intra-frequency handover requirements based on NCD-SSB for UE supporting option C.
Proposal 7: Introduce new SSB configuration and SMTC configuration for NCD-SSB.
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