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1	Introduction
MUSIM gaps were discussed and introduced in Rel-17. However, the corresponding requirements were postponed due to the lack of TU in RAN4. During RAN-P #95e meeting, the WID: Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR [1] was revised to include the RRM requirements for Rel-17 MUSIM gaps. As shown below, three issues are identified and this contribution will discuss them one by one. 
	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) 



2	Discussion
2.1	General RRM requirements for MUSIM gaps
In our understanding, MUSIM gaps can be considered as special concurrent gaps for MUSIM purposes. For example, one MUSIM gap associated with measurements for NW-B and another legacy gap associated with measurements for NW-A itself. From the perspective of NW-A, UE will “temporarily leave” during the MUSIM gap. Therefore, the measurements in NW-A, if colliding with MUSIM gap, will be extended. One the one hand, NW-A needs to know when measurement results will be reported from the UE and the required period should be clearly defined. On the other hand, it is feasible for NW-A to infer the exact measurement period extension based on existing signalling structure, i.e. MO configurations are indicated by NW-A, and MUSIM gaps are informed from UE to NW-A.  
Proposal-1: Define the extended measurement period in NW-A due to the collision with MUSIM gap.
For NW-B, the measurement period will also be impacted by MUSIM gap. In simplest scenario where MUSIM gap is not overlapped with other gaps or not dropped, the measurement period can be updated by replacing DRX cycle by max(DRX cycle, MUSIM gap periodicity). However, when MUSIM gap is dropped due collision, the measurement period will be complicated. Meanwhile without new signalling introduced in RAN2, it may be hard for NW-B to get the full information of gap collision and the associated priority, especially for the collision between MUSIM gap and legacy gap in NW-A. In this scenario, no requirement is also acceptable for us.
Proposal-2: Define the measurement period in NW-B when MUSIM gap is not dropped, and deprioritize the scenario when MUSIM gap is dropped due to collision.
2.2	MUSIM gap collision
Firstly, the definition of MUSIM gap collision needs clarification. Three cases are considered in the WID and we add one more case to consider the impacts on L1 measurement. 
· Case 1: collisions between MUSIM gap and legacy gap
· Case 2: collisions between MUSIM gap and SMTC
· Case 3: collisions between different MUSIM gaps
· Case 4: collisions between MUSIM gaps and L1 measurement resource
Since both case 1 and case 3 are collisions between two gaps, the conditions defined for MG enhancements in Rel-17 can be used as the baseline, i.e. two gap occasions will be considered as colliding if their distance is equal to or smaller than 4ms. 
Proposal-3: The condition “distance between the two occasions is equal to or smaller than 4m” could be used as baseline to define MUSIM gap collision in case 1 and case 3.
Similar for case 2 and case 4, we think the SMTC or L1 measurement resource will be considered as colliding with MG if they are overlapping with MG. 
Proposal-4: The condition “SMTC is overlapping with MUSIM gap” could be used as baseline for MUSIM gap collision in case 2.
Proposal-5: The condition “L1 measurement resource is overlapping with MUSIM gap” could be used as baseline for MUSIM gap collision in case 4.
To handle collisions between two gaps in case 1 and case 3, the priority rule defined in Rel-17 MG enhancements could be adopted. Since the configuration signalling for MUSIM gaps is different from other gaps, RAN2 work are needed to associate MUSIM gaps with priority information. 
Proposal-6: Reuse priority rule to handle gap collision in case 1 and case 3, and inform RAN2 to design signalling for the association between MUSIM gaps and priority information. 
Case 2 and case 4 are considering collision between MUSIM gap and SMTC/L1 resource. By default, the MUSIM gap should be prioritized over SMTC. 
Proposal-7: In case 2 and case 4, MUSIM gap should be prioritized over SMTC/L1 resource by default.

2.3	Impacts on L1/L3 measurements
How to extend measurement period in NW-A due to MUSIM gap collision can use the conclusions in Rel-17. Specifically, the following three types of measurements in NW-A will be extended and it is easy to capture the impacts by updating the corresponding scaling factor:
· Type 1: L3 measurements without gap, for example intra-frequency SSB measurement without MG, and the SMTC is overlapped with MUSIM gap. The scaling factor Kp can be updated to capture the SMTC occasions overlapped by MUSIM gap.  
· Type 2: L3 measurements with gap, collisions between MUSIM gap and SMTC, for example inter-frequency SSB measurement with MG, and the MG in NW-A is overlapped with MUSIM gap. The scaling factor Kgap can be updated to capture the SMTC occasions overlapped by MUSIM gap.
· Type 3: L1 measurements including RLM, BFD, L1-RSRP and so on, and the L1 measurement resource is overlapped with MUSIM gaps. The scaling factor P can be updated to capture the SMTC occasions overlapped by MUSIM gap.
Proposal-8: For defining requirements in NW-A, update the following scaling factor by considering the collision with MUSIM gaps:
· Type 1: the scaling factor Kp for L3 measurements without gap 
· Type 2: the scaling factor Kgap for L3 measurements with gap
· Type 3: the scaling factor P for L1 measurements.

	Kgap is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern. Kgap = 1 when the UE is not configured with concurrent measurement gaps. Otherwise, Kgap = Ntotal / Navailable, where Navailable and Ntotal are calculated as follows:
-	For a window W of duration max(SMTC period,  MGRP_max), where MGRP_max is the maximum MGRP across all configured per-UE measurement gap(s) and per-FR measurement gap(s) within the same FR, and starting from the beginning of any SMTC occasion: 
-	Ntotal is the total number of SMTC occasions that are covered by instances of the associated measurement gap within the window W, including those overlapped with other measurement gap occasions within the window, and
-	Navailable is the number of SMTC occasions that are covered by instances of the non-dropped associated measurement gap within the window W, after accounting for collisions between the measurement gaps by applying the measurement gap collision rule in section 9.1.2B.3.


One issue to apply priority rule is for aperiodic gap. As shown above, scaling factor Kgap is introduced to handling the gap collision, the it is calculated by the number of total occasions and available occasions within a time window W. Then how to determine the time window W when aperiodic MUSIM gap is involved. If the aperiodic gap is associated to lower priority, then it will be drop and the measurement within another gap will not be impacted. If the aperiodic gap is associated to higher priority, then the measurement within another gap will require longer time.
Proposal-9: Discuss whether and how to determine the time window W when aperiodic MUSIM gap with higher priority is involved in collision.
3	Conclusion
This contribution gave our general views on RRM requirements for Rel-17 MUSIM gaps and the following proposals:
Proposal-1: Define the extended measurement period in NW-A due to the collision with MUSIM gap.
Proposal-2: Define the measurement period in NW-B when MUSIM gap is not dropped, and deprioritize the scenario when MUSIM gap is dropped due to collision.
Proposal-3: The condition “distance between the two occasions is equal to or smaller than 4m” could be used as baseline to define MUSIM gap collision in case 1 and case 3.
Proposal-4: The condition “SMTC is overlapping with MUSIM gap” could be used as baseline for MUSIM gap collision in case 2.
Proposal-5: The condition “L1 measurement resource is overlapping with MUSIM gap” could be used as baseline for MUSIM gap collision in case 4.
Proposal-6: Reuse priority rule to handle gap collision in case 1 and case 3, and inform RAN2 to design signalling for the association between MUSIM gaps and priority information. 
Proposal-7: In case 2 and case 4, MUSIM gap should be prioritized over SMTC/L1 resource by default.
Proposal-8: For defining requirements in NW-A, update the following scaling factor by considering the collision with MUSIM gaps:
· Type 1: the scaling factor Kp for L3 measurements without gap 
· Type 2: the scaling factor Kgap for L3 measurements with gap
· Type 3: the scaling factor P for L1 measurements.
Proposal-9: Discuss whether and how to determine the time window W when aperiodic MUSIM gap with higher priority is involved in collision.
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