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Introduction
RRM core requirements for MUSIM gaps are completed in RAN4#109. The performance part of the WI is also discussed in RAN4#109, and the outcomes are captured in [1]. 
In this paper we will provide our views on RRM test cases related to MUSIM gaps.
Discussion
Test case design principles
	[bookmark: _Hlk156222647]Issue 5-1-1: Test case design principles
· Proposals
· P1: (vivo)
· Scenario: 			only define test cases for NR SA scenario for FR1 and FR2
· L1 impact: 			no test case defined for L1 impact
· Intra-frequency measurement: no test case for intra-frequency measurement
· DRX: 				test cases for non-DRX only
· SBI reporting: 	Define test case without SBI reporting
· Measurement target: consider SSB only
· Simultaneously per-UE gap and per-FR gap: all gaps in the test case are per UE gaps only
· Overlapping scenario: 	only consider fully non-overlap and partially partial overlap cases
· Type of gaps to be considered: 	MUSIM and type-2 gaps, FFS on Type-1 gap 
· Number of MUSIM gaps in the test cases: 2 periodic MUSIM gaps in the test case design 
· Number of Type-2(1) gaps in the test cases: 1 Type-2 gap. FFS on whether 1 Type-1 gap. 
· Aperiodic MUSIM gap: FFS on whether independent test cases are designed for aperiodic MUSIM gap.     
· Gap pattern: For MUSIM gaps, suggest to use MUSIM gap pattern 1 and 20, for Type-2 gap, suggest to use gap pattern 1.   
· Gap pattern configuration: MUSIM gap patterns used in the test, together with other information like priority or “keep solution”, can be directly configured by NW A.   
· Priority or collision handling solution for MUSIM gaps indicated by UE: no separate test case defined, verified by other test cases
· P2: (CMCC)
· collision between different MUSIM gaps
· collision between MUSIM gaps and legacy gaps
· collision between MUSIM gaps and NW A signals
· P3: (Ericsson)
· Only SA, per-UE gap
· Non-DRX only
· Without SBI reporting
· Only consider SSB measurement in NW-A
· Both MUSIM gap colliding with Type-2 gap and Type-1 gap
· Both MUSIM priority rule and keep rule
· To simplify the test, RAN4 to agree only test MUSIM gap pattern #16.
· P4 (Nokia)
· Define test cases, for a UE supporting priority-based MUSIM gap solution, verifying correct handling of priorities between measurement gaps and MUSIM gaps.
· Define test cases for NW-B measurement requirements without collision between measurement gaps and MUSIM gaps.
· Define test cases for NW-B measurement requirements with collisions between measurement gaps and MUSIM gaps.
· Define test cases for NW-B measurement requirements with collisions between measurement gaps and MUSIM gaps.
Recommendations: Continue discussion


In last meeting we proposed to define tests for both L1 and L3 measurement. After checking we find that L1 measurement is impacted by MUSIM gaps in the same way as intra-frequency L3 measurement as they are both performed outside MGs and have lower priority than MUSIM gaps. To reduce the number of test cases, we can agree to have no test for L1 measurement. 
On collision between MUSIM gaps and Type-1 MG, we suggest not to define test. Since the concerned NW is R18 and also supports R18 MUSIM gap related configurations, we see it a corner case where such a NW does not support configuration of Type-2 MG. 
On collision between aperiodic MUSIM gap and other gaps, we also suggest not to define test. The impact of aperiodic MUSIM gap to NW A measurement is straightforward, and no specific requirement is defined. It is difficult to define test requirement for it.
On the number of MUSIM gaps in the test, for simplicity we suggest to use 1 MUSIM gap which is already sufficient to test the impact on NW A measurement including collision with NW A signal/MG. An exception is the test on collision between MUSIM gaps where 2 MUSIM gaps are needed. 
On collision between MUSIM gap and MG, NW A can determine the relative priority. We suggest to only test the case where MUSIM gap has lower priority than MG. In case MUSIM gap has higher priority, MG will be punctured and the requirements for NW A measurements performed within MG will be relaxed, and it is difficult to test the UE behavior. 
On collision between MUSIM gaps, UE can indicate preference between keep and priority-based solution, while NW A can choose whether to grant use of keep solution in case UE prefers to use it. To reduce the number of test cases, we suggest to only test priority-based solution. Keep solution is for UE to complete the NW B tasks, while priority-based solution is more “stringent” from NW A perspective. Besides, priority-based solution is a fallback solution that is supported by all the UEs. 
On MUSIM gap pattern, it is impossible to define a specific pattern to use because all MUSIM gap patterns are optional. We understand before conducting the test, UE and TE needs to “shake-hand” to determine which MUSIM gap pattern to use for the test. How to do this “shake-hand” can be left to RAN5, and RAN4 test case design should account for all possible MUSIM gap patterns.
Proposal 1: RAN4 to adopt the following principles for test case design
· No test for L1 measurements 
· No test for collision between MUSIM gaps and Type-1 MG
· No test for aperiodic MUSIM gap 
· 1 MUSIM gap in the test except for the test on collision between MUSIM gaps 
· Test MUSIM gap with lower priority than MG
· Test priority-based solution for collision between MUSIM gaps
· All MUSIM gap patterns are considered in test case design
	Issue 5-1-2: On UE request MUSIM gaps
· Proposals
· P1: MUSIM gap patterns used in the test, together with other information like priority or “keep solution”, can be directly configured by NW A. (vivo)
· P2: RAN4 to discuss how to trigger UE to request MUSIM gaps in the test case (Huawei, Ericsson)
· P2-1: FFS the collision rules, aperiodic gap
Recommendations: Continue discussion


In last meeting we discussed how to trigger UE requesting MUSIM gaps in the test, i.e. P2. However, after checking the RAN5 spec for R17 MUSIM, we believe P1 can be used to simplify the test.
Clause 8.1.2.1.6 of 38.523-1 defines the signalling tests for R17 MUSIM gap configuration. It can be seen that MUSIM gap parameters (duration, periodicity and offset) are directly configured by the TE which acts as NW A, without a preceding step for UE to request MUSIM gap via UAI or for TE to receive UE request. RRM test case design in RAN4 can be based on the same principle.
Some adaptations are needed to the signalling tests for R17 MUSIM gap configuration. As discussed above, MUSIM gap pattern should be up to UE capability, and there needs to be a mechanism to enable “shake-hand” between UE and TE. Also, the R18 signaling such as priority configuration needs to be added, and the configuration of 2 MUSIM gaps needs to be supported. We believe all these adaptations can be done by RAN5 as usual work and will not impact RAN4 test case design. 
Proposal 2: MUSIM gap parameters (duration, periodicity and offset) used in the test, together with other information like priority or “keep solution”, can be directly configured by NW A.
Test case list 
	Issue 5-1-4: Test case list 
· Proposals
· P1: (vivo)
· TC1: Type-2 + periodic MUSIM gap, with non-overalpping among all configured gaps, SSB-based measurements, FR1, inter-frequency layer
· TC2: Type-2 + periodic MUSIM gap, with partially partial overlapping among all configured gaps, “keep solution” for MUSIM gap collision handling, SSB-based measurements, FR1, inter-frequency layer
· TC3: Type-2 + periodic MUSIM gap, with partially partial overlapping among all configured gaps, “priority based solution” for MUSIM gap collision handling, SSB-based measurements, FR1, inter-frequency layer
· TC4: Type-2 + periodic MUSIM gap, with non-overalpping among all configured gaps, SSB-based measurements, FR2, inter-frequency layer
· TC5: Type-2 + periodic MUSIM gap, with partially partial overlapping among all configured gaps, “keep solution” for MUSIM gap collision handling, SSB-based measurements, FR2, inter-frequency layer
· TC6: Type-2 + periodic MUSIM gap, with partially partial overlapping among all configured gaps, “priority based solution” for MUSIM gap collision handling, SSB-based measurements, FR2, inter-frequency layer
· P2: (Huawei)
· TC set 1: intra-frequency event triggered reporting, one MUSIM gap overlapping with SMTC
· TC set 2: inter-frequency event triggered reporting, one MUSIM gap overlapping with MG, MUSIM gap higher priority than MG
· TC set 3: inter-frequency event triggered reporting, one MUSIM gap overlapping with MG, MUSIM gap lower priority than MG
· TC set 4: SSB based RLM, one MUSIM gap overlapping with SSB, MG overlapping with SSB, MUSIM gap not overlapping with MG
· TC set 5: SSB based L1-RSRP, one MUSIM gap overlapping with SSB, MG overlapping with SSB, MUSIM gap overlapping with MG, MUSIM gap higher priority than MG
Recommendations: Continue discussion


Based on the principles for test case design in our Proposal 1, we suggest the following TC set. Each TC set contains 2 TCs, one for FR1 and the other for FR2.
Proposal 3: RAN4 to define the following sets of RRM test cases for MUSIM.
· TC set 1: intra-frequency event triggered reporting, one MUSIM gap overlapping with SMTC
· TC set 2: inter-frequency event triggered reporting, one MUSIM gap overlapping with MG, MUSIM gap lower priority than MG
· TC set 3: intra-frequency event triggered reporting, two MUSIM gaps overlapping with each other, priority-based solution 
Conclusions
In this paper we provided our views on RRM test cases related to MUSIM gaps.
Proposal 1: RAN4 to adopt the following principles for test case design
· No test for L1 measurements 
· No test for collision between MUSIM gaps and Type-1 MG
· No test for aperiodic MUSIM gap 
· 1 MUSIM gap in the test except for the test on collision between MUSIM gaps 
· Test MUSIM gap with lower priority than MG
· Test priority-based solution for collision between MUSIM gaps
· All MUSIM gap patterns are considered in test case design
Proposal 2: MUSIM gap parameters (duration, periodicity and offset) used in the test, together with other information like priority or “keep solution”, can be directly configured by NW A.
Proposal 3: RAN4 to define the following sets of RRM test cases for MUSIM.
· TC set 1: intra-frequency event triggered reporting, one MUSIM gap overlapping with SMTC
· TC set 2: inter-frequency event triggered reporting, one MUSIM gap overlapping with MG, MUSIM gap lower priority than MG
· TC set 3: intra-frequency event triggered reporting, two MUSIM gaps overlapping with each other, priority-based solution 
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