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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 initial considerations on how to define test cases for Rel-18 MUSIM.
Discussion
Principle for MUSIM test case
For the performance part of MUSIM gaps, Rel-17 concurrent gap performance part can be used as a reference since the functionality of MUSIM and concurrent gap are similar on lots of places. The major difference of MUSIM gaps are the usage of MUSIM gaps where MUSIM gaps cannot be used for NW A measurement, the number of MUSIM gaps (up to 3 periodic MUSIM gaps and one aperiodic MUSIM gap), the collision handling for MUSIM gaps where “keep solution” is introduced and also UE can indicate its preferred collision handle solution for MUSIM collision and its preferred priority level for periodic MUSIM gaps. 
For the scenario, it is suggested that only test cases for NR SA scenarios is defined according to Note 1 of table 9.1.10-2. 
Table 9.1.10-2: Applicability for MUSIM Gap Pattern Configurations supported by the UE with NR standalone operation (with single carrier, NR CA configuration)
	MUSIM gap pattern configuration
	Serving cell 
	Gap Purpose
	Applicable MUSIM Gap Pattern Id

	Per-UE 
	FR1, FR2, or
	MUSIM Note1 

	0-13, 14-26, 27, 28 

	MUSIM gap
	FR1 + FR2
	
	

	
	
	
	

	NOTE 1: 	Inclusion of MUSIM procedures for per-UE MUSIM gaps only in NR single carrier, NR CA mode: MUSIM purpose which includes cell identification and measurement, paging monitoring, SIB acquisition, and/or on-demand SI request of the target cell in the target network.



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. 
For the intra-frequency, it is suggested that no test cases are defined for the intra-frequency since the impact of MUSIM gaps on the UE behaviour for the intra-frequency measurement without gap is similar as that of L1 measurement, and for the intra-frequency measurement with gap, it could be covered by inter-frequency test cases. 
For the DRX, only consider test case for non-DRX scenarios. 
For the measurement target and overlapping scenario, only SSB is considered and only consider fully non-overlap and partially partial overlap cases. 
Regarding whether to have simultaneous per-UE gap and per-FR gap configurations, Rel-17 MUSIM gaps are only per UE level hence only per UE level is sufficient, i.e., MUSIM gaps, Type-2(1) gaps are at per UE level only.
In summary, it is suggested to use the following principles for MUSIM test case design: 
· 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
Proposal 1: Use the following principles for MUSIM test case design
· 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
In addition, the following issues need be addressed as well:
· Type of gaps to be considered: there is no question for MUSIM and type-2 gaps, whether to consider Type-1 gap or not depending on the conclusion on the collision handing between MUSIM and Type-1 gap in core part. 
· How many MUSIM gaps to be considered in the test case: suggest to consider 2 periodic MUSIM gaps in the test case design, which is sufficient to verify collision handling among MUSIM gaps.
· How many Type-2(1) gaps to be considered in the test case: only consider 1 Type-2 gap. FFS on 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: the MUSIM gap pattern is request by UE and granted by NW A, during the test, the UE request step can be skipped and MUSIM gap patterns, 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
· Network B test case: no test case for network B requirements
Proposal 2: the following rules should be considered in the test case design
· 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
· Network B test case: no test case for network B requirements
List of possible MUSIM test cases
Proposal 3: Suggest to consider the following test cases initially:
· 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

Conclusion
In this contribution, the performance part of MUSIM has been considered and the following proposals are suggested:
Proposal 1: Use the following principles for MUSIM test case design
· 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

Proposal 2: the following rules should be considered in the test case design
· 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
· Network B test case: no test case for network B requirements
Proposal 3: Suggest to consider the following test cases initially:
· 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

References
[bookmark: _Hlk89997016][bookmark: _Hlk89916202][1] RP-220955, Revised WID: Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR, RAN 95e 
[2] RP-221002, Status report for WI Dual Transmission Reception (TxRx) Multi-SIM for NR, RAN 95e




 6 / 6

