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Introduction
At RAN 95 meeting the revised WI “Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR” [1] was approved. The objectives are: 

1. Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [RAN2, RAN3, RAN4].
· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose
· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.
· Applicable UE architecture: Dual-RX/Dual-TX UE

The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].

2. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· The following MUSIM gap requirements are considered 
· Measurements in Network A
· Measurements in Network B in RRC idle/inactive
· Note: it is up to RAN4 decision whether to define requirements for Network B.
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
· Note: RAN2 work can be triggered by RAN4 LS only, if needed
· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]
· Only MUSIM gap(s) are configured
· MUSIM gap(s) and legacy measurement gap are configured
· Note: requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM) 
In [2], the performance part should start at RAN4 109 meeting and in this contribution, we provide our considerations on how to define test cases for Rel-18 MUSIM.
Discussion
At [3], the following agreements are achieved. 
Issue 3-1-1: General on test cases 
· Proposals 
· P2: Not to discuss any test cases for R17 MUSIM to verify UE behavior in network B (oppo Qualcomm)
Agreement: P2
[bookmark: _Hlk160200836]Issue 3-1-2: Test case setup
· Proposals
1. Scenario: 			Only define test cases for NR SA scenario for FR1 and FR2 (vivo Ericsson)
2. L1 impact: 		no test case defined for L1 measurements (vivo oppo Huawei)
3. DRX: 				test cases for non-DRX only (vivo Ericsson oppo MTK)
4. SBI reporting: 	Define test case without SBI reporting (vivo Ericsson oppo)
5. Measurement target: Consider SSB only (vivo MTK）
6. per-UE gap and per-FR gap: all gaps in the test case are per UE gaps only (vivo Ericsson oppo)
7. Overlapping scenario: only consider partially partial overlap cases (vivo)
8. AWGN channel (oppo)
Agreement: Proposal 1 to 8

Issue 3-1-4: Whether consider Type-1 gap in test cases 
Agreement: Consider Type-1 gap in test cases

Issue 3-1-5: On aperodic MUSIM gap in test cases 
Agreement: No test case for aperiodic MUSIM gap

[bookmark: _Hlk160046458]Issue 3-1-7: Gap pattern in test cases 
· Proposals
· P1: MUSIM gap pattern 1 and 20, for Type-1/2 gap, suggest to use gap pattern 1 (vivo)
· P2: MUSIM gap pattern 16 (Ericsson)
· P3: All MUSIM gap patterns are considered in test case design  (Huawei)
Agreement: Use up to 2 periodic MUSIM gaps in the test cases, use mandatory measurement gaps

Issue 3-1-8: Configuration on MUSIM gap pattern, ga priority or whether use “keep solution” in the test case
· Proposals
· P1: 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.   (vivo, China Telecom, Huawei)
· No test cases defined for priority or collision handling solution indicated by UE (vivo)
· suggest RAN4 to further discuss how to ensure that the MUSIM gaps directly configured by NW A can be supported by UE. For example, UE reports in advance its supported MUSIM gap patterns. (China Telecom)
· P2: RAN4 to discuss how to verify the expected MUSIM gaps behaviour following the test cases expected (Ericsson)
· P3: MUSIM gaps are requested by UE based on NW-B’s SSB and paging occasions emulated by TE. The MUSIM gaps not matched with the test purpose could be rejected by TE or excluded in the final statistics (oppo)
· P4: RAN4 consult RAN5 on the feasibility of testing UE initiating MUSIM gaps request from the TE; MUSIM gaps configurations (offset, MGRP, MGL, priority) can be discussed independently in each TC (MTK)
Agreement:
RAN4 starts performance work based on the assumption that MUSIM gaps requested by UE can be configured by TE. Meanwhile, check the testability considering the following aspects: 
Further check the issue in case TE cannot support the gap requested by UE.

Issue 3-1-9: On SMTC collision in test cases 
· Proposals
· P1-1: Use the intra-frequency measurement without gap for the test for the collision handling between SMTC and MUSIM gap (vivo)
· P1-2: RAN4 to define test case(s) for L3 measurement without measurement gaps under the case of periodic MUSIM gap occasion overlapping with SMTC occasion. (xiaomi)
· P2: Define test case for collision between MUSIM gaps and NW A signals (CMCC)
Agreement: P1-1
In this contribution, we will discuss the following open issues based on [3].
Issue 3-1-3: Whether verify “keep solution” in test cases 
· Proposals
· Option 1: Verify both priority-based solution and keep solution (vivo CMCC, xiaomi, China Telecom, Nokia)
· Option 2: Test priority-based solution for collision between MUSIM gaps (Huawei)
· Option 3: FFS on “keep solution” (MTK)

Regarding whether to verify “keep solution” or not, the concern is technically, is it feasible and how to verify “keep solution”. 
Logically, the way to verify MUSIM impact on network A measurement is to check the delay requirement of network A measurement. From the network A point of view, the left MUSIM gaps after collision handling procedure will only introduce some gap (after collision handing procedure) which cannot be used for network A measurement hence the delay requirements will be extended however the extension on the delay requirements cannot be longer than that of defined by requirements, which is the target to be verified by corresponding test cases. 
For the “keep solution”, 2 cases have been illustrated in the following figure. For case 1, when “keep solution” is used, from network A point of view, there is no different compared with the scenario when priority based solution applied for MUSIM gaps since the total gap created by MUSIM gaps seen by network A is identical for “keep solution” and priority based solution no matter whether MUSIM gap 1 or gap 2 has higher priority. The verification of case 1 could be covered by test case with priority based solution. 
The situation is different for case 2 when using “keep solution” where MUSIM gaps 1 and 2 are not fully physically collided however either partially physically collided or the distance between 2 collided MUSIM gaps is less than 4ms. For case 2 the gap created by MUSIM gaps seen by network A is different compared to the scenario when priority based solution are used for MUSIM gaps. Since under this scenario the gap seen by network A is more when using “keep solution” compared with the scenario when using priority based solution, the extension of the delay requirements could be longer than the extension on the delay requirement when priority based solution is used. However, to obtain the further extension, which in the end could be verified by a test case, it requires both collided MUSIM gaps (the gaps in the circle) collide with a network A measurement opportunity (a SMTC), which requires deliberated test case design and also unlike to happen in the practical deployment scenario. 
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Figure 1 Illustration on different cases for “keep solution”

Observation 1: For “keep solution”, the case 1 scenario will be covered by priority based solution and it is different to verify case 2 through network A measurement performance requirements.  
Proposal 1: For whether to verity “keep solution”, suggest to test priority-based solution for collision between MUSIM gaps, i.e., option 2. 
Issue 3-1-8: Configuration on MUSIM gap pattern, ga priority or whether use “keep solution” in the test case
· Proposals
· P1: 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. (vivo, China Telecom, Huawei)
· No test cases defined for priority or collision handling solution indicated by UE (vivo)
· suggest RAN4 to further discuss how to ensure that the MUSIM gaps directly configured by NW A can be supported by UE. For example, UE reports in advance its supported MUSIM gap patterns. (China Telecom)
· P2: RAN4 to discuss how to verify the expected MUSIM gaps behaviour following the test cases expected (Ericsson)
· P3: MUSIM gaps are requested by UE based on NW-B’s SSB and paging occasions emulated by TE. The MUSIM gaps not matched with the test purpose could be rejected by TE or excluded in the final statistics (oppo)
· P4: RAN4 consult RAN5 on the feasibility of testing UE initiating MUSIM gaps request from the TE; MUSIM gaps configurations (offset, MGRP, MGL, priority) can be discussed independently in each TC (MTK)
Agreement:
RAN4 starts performance work based on the assumption that MUSIM gaps requested by UE can be configured by TE. Meanwhile, check the testability considering the following aspects: 
Further check the issue in case TE cannot support the gap requested by UE.
Issue 3-1-6: Number of gaps in test cases 
· Proposals
· P1: Number of MUSIM gaps: 2 periodic MUSIM gaps for MUSIM collision handling test; 1 MUSIM gap for test cases for collision handling between MUSIM gap and measurement gaps  (vivo Huawei)
· P2: Number of Type-1/2 gaps in the test cases: 1 Type-2 gap for type-2 gap related test case; 1 Type-1 gap for type-1 gap related test case (vivo)
· P3: Define tests for collision between Type-2 MG and MUSIM gaps and the number of colliding gaps is more than two with mix of MUSIM gaps and MGs.(CMCC)
Recommendations: Discuss in the test case
Regarding the number of gaps supported by a TE, to our understanding the TE can support a few of gaps however it is difficult to support all MUSIM gaps hence the number of MUSIM gaps in the test cases must be limited. 
Regarding issue 3-1-8 and 3-1-6, the key issue is how to setup the test environment to emulate the practical environment. A UE will request MUSIM gap to NW A based on its best knowledge of NW B’s SSB and paging location. A UE may further indicate its priority preference for each MUSIM gaps and may indicate whether to use “keep solution” or not. The question is during the test whether these behaviour need be emulated. To our understanding the intention of the MUSIM test is to verify the gap collision mechanism introduced in Rel-18 MUSIM study however how to configure MUSIM gap, together with corresponding priority and which gap collision handling solution to be used, are only procedure and how to emulate these procedures does not directly impact the verification of MUSIM requirements. Hence although the MUSIM gap patterns are requested by UE and granted by NW A, in the test, MUSIM gaps and their priority are configured by NW A directly. 
In addition, to our best knowledge there was already a RAN5 WI with the objective to cover NAS and AS Protocol conformance test specifications with Rel-17 NR/LTE MUSIM features. The procedure where UE requires MUSIM gaps and network A allocates corresponding MUIM gaps has already covered by that WI.
Proposal 2: For MUSIM gap pattern configuration, MUSIM gaps and their priority are configured by NW A directly. 
Proposal 3: If verify “keep solution”, the indication to use “keep solution” is configured by NW A directly. 
For the impact on L1 measurement, it suggests that no test case is defined for L1 impact since the same as that of concurrent gap in Rel-17, there is no improvement on L1 measurement delay and the only impact is the L1 measurement opportunities is less due to the existence of non-dropped MUSIM gaps, which could be covered by other test cases. There was already an agreement from issue 3-1-7 that:
Agreement: Use up to 2 periodic MUSIM gaps in the test cases, use mandatory measurement gaps
To further refine the agreement, we suggest to use measurement gap patter #0 and #1 for all test cases. 
Proposal 4: Based on the agreement “Use up to 2 periodic MUSIM gaps in the test cases, use mandatory measurement gaps”, it is further suggested that gap pattern #0 and #1 for all test cases. More gap patterns could be considered if FR2 test case are determined to be defined. 


Issue 3-2-1: Test case list 
Test case set 1
Agreement

	No.
	Test case
	Comments

	1. 
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has lower priority, priority based solution, SSB-based measurements, FR1.
	

	[2]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has lower priority, priority based solution, SSB-based measurements, FR2
	FFS on whether to have it

	[3]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has higher priority, priority based solution, SSB-based measurements, FR1
	FFS on whether to have it

	[4]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has higher priority, priority based solution, SSB-based measurements, FR2
	FFS on whether to have it

	5
	Inter-frequency event triggered reporting, 1 Type-1 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, [FFS on MUSIM gap has the shorter or longer MGRP],  SSB-based measurements, FR1
	

	[6]
	Inter-frequency event triggered reporting, 1 Type-1 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has the shorter MGRP,  SSB-based measurements, FR2
	FFS on whether to have it

	7
	Intra-frequency event triggered reporting, 1 periodic MUSIM gap, SMTC partially partial overlaps with MUSIM gaps, SSB-based measurements, FR1
	



Regarding test cases, at RAN4 110 meeting test case 1, 5 and 7 are agreed. We suggest to have test case 2, 3, 4 and 6. In test case 6, MUSIM gap will have the shorter MGRP and in test case 5, MUSIM gap will have the longer MGRP compared with measurement gap. 
Proposal 5: Have test case 2, 3, 4 and 6. In test case 6, MUSIM gap will have the shorter MGRP and in test case 5, MUSIM gap will have the longer MGRP compared with measurement gap. 

Conclusion
In this contribution, the performance part of MUSIM has been considered and the following proposals are suggested:
Observation 1: For “keep solution”, the case 1 scenario will be covered by priority based solution and it is different to verify case 2 through network A measurement performance requirements.  
Proposal 1: For whether to verity “keep solution”, suggest to test priority-based solution for collision between MUSIM gaps, i.e., option 2. 
Proposal 2: For MUSIM gap pattern configuration, MUSIM gaps and their priority are configured by NW A directly. 
Proposal 3: If verify “keep solution”, the indication to use “keep solution” is configured by NW A directly. 
Proposal 4: Based on the agreement “Use up to 2 periodic MUSIM gaps in the test cases, use mandatory measurement gaps”, it is further suggested that gap pattern #0 and #1 for all test cases. More gap patterns could be considered if FR2 test case are determined to be defined. 
Proposal 5: Have test case 2, 3, 4 and 6. In test case 6, MUSIM gap will have the shorter MGRP and in test case 5, MUSIM gap will have the longer MGRP compared with measurement gap. 
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