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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Core part of the WI for complete the specification support for BandWidth Part operation without restriction in NR was completed. According to latest WID [1], test cases should be discussed and defined if needed.
	· Introduce test cases, if necessary, to verify new introduced core requirements 


In this contribution, we provide our views on test cases for BWP operation without restriction.
2. Discussion
Three options were specified in Rel-18 for BWP operation without restriction when there is no SSB configured in the active BWP. These options were also summarized in WI summary [2].
	Three options were specified to complete the support of BWP operation without restriction:
· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
· Option B-1-1) Perform BM/RLM/BFD based on SSB outside active BWP without interruptions
· Option C) Perform BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs
Additionally, for Option B-1-1 and C, it was specified requirements for L3 intra-frequency measurements without gaps. Moreover, for Option C, handover requirements based on existing RedCap handover requirements were specified.


2.1	Test cases for option A
A UE can report supporting of option A with UE capability rlm-BM-BFD-CSI-RS-OutsideActiveBWP-r18. In the meanwhile, the UE shall also indicate support of csi-RS-RLM, beamManagementSSB-CSI-RS and maxNumberCSI-RS-BFD,maxNumberSSB-BFD, maxNumberCSI-RS-SSB-CBD. The UE capability is as follows.

	rlm-BM-BFD-CSI-RS-OutsideActiveBWP-r18
Indicates whether the UE supports RLM/BM/BFD measurements based on CSI-RS, when CD-SSB is outside active DL BWP.
Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for SCell.
The UE supporting this feature shall also indicate support of csi-RS-RLM, beamManagementSSB-CSI-RS and maxNumberCSI-RS-BFD,maxNumberSSB-BFD, maxNumberCSI-RS-SSB-CBD. The UEs indicating the support of this feature group shall not indicate the support of bwp-WithoutRestriction.
NOTE:	The CD-SSB is still within the bandwidth of the carrier configured by SCS-SpecificCarrier of downlinkChannelBW-PerSCS-List in ServingCellConfig.
It is not applicable to RedCap or eRedCap UEs.


In existing test cases, there is always SSB being configured in the active BWP for CSI-RS based RLM/BFD/BM. This is not aligned with conditions for BWP operation with option A. Since there is no SSB in the active BWP, UE needs to conduct timing tracking based on SSB outside active BWP. Typically, measurement gap should be configured at least for intra-frequency measurement so that UE may acquire DL timing when performing intra-frequency measurements. If no test cases for option A are defined, performance of CSI-RS based RLM/BFD/BM cannot be verified when CD-SSB is outside active BWP.
Proposal 1: Introduce test cases to verify RLM/BFD/BM measurements for UE supporting option A.
For a UE supporting rlm-BM-BFD-CSI-RS-OutsideActiveBWP-r1, the UE needs to anyway pass legacy CSI-RS based RLM/BFD/BM measurements tests, so there is no need to redefine all the relevant test cases. It should be enough that one test is defined for each type of the RLM/BFD/BM measurements.
Proposal 2: Define one test for each type of RLM/BFD/BM measurements for UE supporting option A.

2.2	Test cases for option B-1-1
Since there are no existing test cases to verify SSB-based measurement when the SSB is outside active BWP, new test cases for option B-1-1 should be introduced. Similar to option A, tests for option B-1-1 should configure CD-SSB outside active BWP. On the other hand, for UE supporting option B-1-1, the UE can perform intra-frequency measurement without gaps. Thus, no measurement gap is needed to be configured in the test.
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 defined.
Proposal 3: Introduce new test cases to verify RLM/BFD/BM measurements for UE supporting option B-1-1.
Proposal 4: Introduce new test cases to verify intra-frequency measurements without gaps for UE supporting option B-1-1.
Similar to option A, UE needs to anyway pass legacy SSB-based RLM/BFD/BM measurements test cases, it should be enough that one test is define for each type of the RLM/BFD/BM measurements. 
Proposal 5: Define one test for each type of SSB-based RLM/BFD/BM measurements for verifying the functionality and performance for UE supporting option B-1-1.
Proposal 6: Define one test for verifying functionality and performance of intra-frequency measurements without gaps for UE supporting option B-1-1.



2.3	Test cases for option C
For option C, requirements are specified when NCD-SSB being configured within active BWP. From L1 measurements perspective, there is no difference between CD-SSB and NCD-SSB. UE would just follow SSB parameters configured by NW. In general, the existing test cases for verifying SSB-based RLM/BFD/BM measurements for non-RedCap UEs would be sufficient already. 
For L3 measurement, new test cases are needed to verify NCD-SSB based intra-frequency measurement without gaps when CD-SSB is outside active BWP. It is more like functionality test.
Handover requirements are specified for various scenarios considering measured SSB and target SSB. There are no such tests in legacy handover tests for non-RedCap UE. Thus, new tests, similar to corresponding tests for handover for RedCap UE, need to be specified.
Proposal 7: RAN4 to discuss whether to introduce new test cases to verify NCD-SSB based RLM/BFD/BM measurements for UE supporting option C.
Proposal 8: Introduce new test cases to verify requirements for intra-frequency measurements without gaps based on NCD-SSB for UE supporting option C.
Proposal 9: Introduce new test cases to verify handover requirements for UE supporting option C.

Regarding tests for verifying NCD-SSB based intra-frequency measurement without gaps, one test would be enough.
Regarding tests for verifying handover requirements, it should be straightforward to define similar tests as for RedCap. Following tests are specified for RedCap.
	· Intra-frequency handover from FR1 to FR1; known target cell for 2 Rx UE
· Intra-frequency handover from FR1 to FR1; unknown target cell for 2 Rx UE
· Inter-frequency handover from FR1 to FR1; unknown target cell for 2 Rx UE


Proposal 10: Define one test for verifying intra-frequency measurements without gaps for UE supporting option C.
Proposal 11: Define tests, similar to RedCap, for verifying handover requirements for UE supporting option C.

2.4	Test cases list
The test case lists for BWP operation without restriction are proposed in Table 1, Table 2 and Table 3 for option A, option B-1-1 and option C, respectively.
Table 1 Test case list for Option A
	Test No.
	Test cases
	Test configuration
	Section

	1
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM when CD-SSB is outside active BWP
	Baseline: A.6.5.1.5 (FR1, No DRX)

	A.6.5.1.X1

	2
	Radio Link Monitoring In-sync Test for FR2 PCell configured with CSI-RS-based RLM when CD-SSB is outside active BWP
	Baseline: A.7.5.1.6 (FR2, No DRX)

	A.7.5.1.X1

	3
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR when CD-SSB is outside active BWP
	Baseline: A.6.5.5.5 (FR1, No DRX)
	A.6.5.5.X1

	4
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR when CD-SSB is outside active BWP
	Baseline: A.7.5.5.3 (FR2, No DRX)
	A.7.5.5.X1

	5
	CSI-RS based L1-RSRP measurement when CD-SSB is outside active BWP
	Baseline: A.6.6.4.3 (FR1, No DRX)
	A.6.6.4.X1

	6
	CSI-RS based L1-RSRP measurement when CD-SSB is outside active BWP
	Baseline: A.7.6.3.3 (FR2, No DRX)
	A.7.6.3.X1

	7
	L1-SINR measurement with CSI-RS based CMR and dedicated IMR configured when CD-SSB is outside active BWP
	Baseline: A.6.6.8.3 (FR1, No DRX)
	A.6.6.8.X1

	8
	L1-SINR measurement with CSI-RS based CMR and no dedicated IMR configured when CD-SSB is outside active BWP
	Baseline: A.7.6.6.1 (FR2, No DRX)
	A.7.6.6.X1

	Note1: In all tests, CD-SSB is configured outside active BWP, but within UE CBW
Note2: In all tests, Intra-frequency measurement is configured with measurement gap.



Table 2 Test case list for Option B-1-1
	Test No.
	Test cases
	Test configuration
	Section

	1
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM when CD-SSB is outside active BWP
	Baseline: A.6.5.1.1 (FR1, No DRX)

	A.6.5.1.Y1

	2
	Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM when CD-SSB is outside active BWP
	Baseline: A.7.5.1.1 (FR2, No DRX)

	A.7.5.1.Y1

	3
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD when CD-SSB is outside active BWP
	Baseline: A.6.5.5.1 (FR1, No DRX)
	A.6.5.5.Y1

	4
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD when CD-SSB is outside active BWP
	Baseline: A.7.5.5.1 (FR2, No DRX)
	A.7.5.5.Y1

	5
	SSB-based L1-RSRP measurement when CD-SSB is outside active BWP
	Baseline: A.6.6.4.1 (FR1, No DRX)
	A.6.6.4.Y1

	6
	SSB-based L1-RSRP measurement when CD-SSB is outside active BWP
	Baseline: A.7.6.3.1 (FR2, No DRX)
	A.7.6.3.Y1

	7
	L1-SINR measurement with SSB-based CMR and dedicated IMR configured when CD-SSB is outside active BWP
	Baseline: A.6.6.8.2 (FR1, No DRX)
	A.6.6.8.Y1

	8
	L1-SINR measurement with SSB-based CMR and no dedicated IMR configured when CD-SSB is outside active BWP
	Baseline: A.7.6.6.2 (FR2, No DRX)
	A.7.6.6.Y1

	9
	SA event triggered reporting tests without gap when CD-SSB is outside active BWP
	Baseline: A.6.6.1.1 (FR1, No DRX)
	A.6.6.1.Y1

	10
	SA event triggered reporting tests without gap when CD-SSB is outside active BWP
	Baseline: A.7.6.1.1 (FR2, No DRX)
	A.7.6.1.Y1

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



Table 3 Test case list for Option C
	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.



Proposal 12: Introduce test cases as in Table 1, Table 2 and Table 3 for option A, option B-1-1 and option C, respectively.

3. Summary
[bookmark: _Hlk23953093]In this contribution, we provide our views on test cases for BWP operation without restriction. Following proposals and 
Proposal 1: Introduce test cases to verify RLM/BFD/BM measurements for UE supporting option A.
Proposal 2: Define one test for each type of RLM/BFD/BM measurements for UE supporting option A.
Proposal 3: Introduce new test cases to verify RLM/BFD/BM measurements for UE supporting option B-1-1.
Proposal 4: Introduce new test cases to verify intra-frequency measurements without gaps for UE supporting option B-1-1.
Proposal 5: Define one test for each type of SSB-based RLM/BFD/BM measurements for verifying the functionality and performance for UE supporting option B-1-1.
Proposal 6: Define one test for verifying functionality and performance of intra-frequency measurements without gaps for UE supporting option B-1-1.
Proposal 7: RAN4 to discuss whether to introduce new test cases to verify NCD-SSB based RLM/BFD/BM measurements for UE supporting option C.
Proposal 8: Introduce new test cases to verify requirements for intra-frequency measurements without gaps based on NCD-SSB for UE supporting option C.
Proposal 9: Introduce new test cases to verify handover requirements for UE supporting option C.
Proposal 10: Define one test for verifying intra-frequency measurements without gaps for UE supporting option C.
Proposal 11: Define tests, similar to RedCap, for verifying handover requirements for UE supporting option C.
Proposal 12: Introduce test cases as in Table 1, Table 2 and Table 3 for option A, option B-1-1 and option C, respectively.
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