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1 Introduction
In Rel-17, MUSIM gap patterns are introduced while the related RRM requirements are not specified due to limited timeline. It was agreed to specify RRM requirements for Rel-17 MUSIM features in Rel-18 MUSIM WI [1] in RAN#95-e meeting. RRM requirements for Rel-17 MUSIM gaps to be discussed in core part is captured in the following:
	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.
· [bookmark: OLE_LINK2]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 this paper, we provide our initial analysis on the RRM requirements for Rel-17 MUSIM gaps.
2 Discussion
Measurements in Network A
The feature of the Rel-17 MUSIM allows UE to switch to network B without leaving connected state at network A. As stated in TS 38.133 section 9.1.10, “The MUSIM gap patterns specified in Table 9.1.10-1 are applicable only for MUSIM operation”, MUSIM gaps can only be used for MUSIM operations and cannot be used for measurements in Network A. 
Observation 1: MUSIM gaps can only be used for MUSIM operations and cannot be used for measurements configured for Network A.
Considering the requirements for measurements in Network A, the first problem is the potential gap collision problem. As listed in the WID, collisions might occur between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps) and between different MUSIM gaps. From our perspective, the priority based gap collision handling introduced in Rel-17 for concurrent gap could be used as baseline for MUSIM gap collision handling. Furthermore, for the gap proximity condition, similar principle of concurrent gap collision could be reused for MUSIM gap collision.
Proposal 1: Priority based gap collision handling introduced in Rel-17 for concurrent gap could be used as baseline for collision handling between MUSIM gap and legacy measurement gap, and between different MUSIM gaps, i.e. case 1 and case 3.
Proposal 2: The gap proximity condition of concurrent gap collision could be reused for MUSIM gap collision.
Based on the observation and proposal above, the measurement configured for Network A can only be conducted outside the MUSIM gap. Therefore, the L3 measurement, L1 measurement and RLM/BFD measurement for Network A might be impacted.
For L3 measurement, the scaling factor Kp for measurement outside measurement gap and scaling factor Kgap for measurement within measurement gap need to be modified considering the configured MUSIM gap.
Proposal 3: The principle of defining scaling factor Kp and Kgap for multi-concurrent gaps are applied to the calculation of Kp and Kgap in case 1 and case 3.
Similarly, for L1 measurement and RLM/BFD measurement, the current P value need to be modified considering the configured MUSIM gap.
Proposal 4: The principle of defining P value for L1 measurement and RLM/BFD measurement in Rel-17 is applied to the calculation of P value in case 1 and case 3.
[bookmark: _GoBack]Furthermore, when configured with MUSIM gaps, UE data transmission is interrupted during the MGL of the MUSIM gap(s). In order to avoid high throughput degradation of Network A, we think the gap overhead threshold should be defined for UE configured with MUSIM gap(s). Then, the issue of how to define the overhead limitation can refer to the conclusion in concurrent gap.
Proposal 5: RAN4 to define MUSIM gap overhead for MUSIM gap(s).
Measurements in Network B in RRC idle/inactive
During the discussion in RAN plenary meeting, companies have different opinion on whether to define requirements for Network B. From our perspective, the measurements conducted on Network B are conducted based on the throughout loss performance of Network A, so it is fair to define RRM requirements for Network B. 
Proposal 6: RAN4 to define the requirements for Network B in RRC idle/inactive.
3 Conclusion
Observation 1: MUSIM gaps can only be used for MUSIM operations and cannot be used for measurements configured for Network A.
Proposal 1: Priority based gap collision handling introduced in Rel-17 for concurrent gap could be used as baseline for collision handling between MUSIM gap and legacy measurement gap, and between different MUSIM gaps, i.e. case 1 and case 3.
Proposal 2: The gap proximity condition of concurrent gap collision could be reused for MUSIM gap collision.
Proposal 3: The principle of defining scaling factor Kp and Kgap for multi-concurrent gaps are applied to the calculation of Kp and Kgap in case 1 and case 3.
Proposal 4: The principle of defining P value for L1 measurement and RLM/BFD measurement in Rel-17 is applied to the calculation of P value in case 1 and case 3.
Proposal 5: RAN4 to define MUSIM gap overhead for MUSIM gap(s).
Proposal 6: RAN4 to define the requirements for Network B in RRC idle/inactive.
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