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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In last meeting, RAN4 had some discussion on some other aspects for MUSIM gap patterns [1].  
	Issue 1-7-1: MUSIM overhead
· Option 1: Use the overhead cap principle on multiple concurrent gaps in Rel-17 as the baseline for MUSIM gaps, and discuss further enhancements considering : 
· Up to 3 periodic MUSIM gaps and one aperiodic MUSIM gap 
· Longer MGRP 
· Option 2: Regarding the overhead cap on all configured gaps for a UE, measurement requirement does not apply when more than one MGP is configured with MGRP=20ms in an FR 
· Option 3: RAN4 to define MUSIM gap overhead for MUSIM gap(s) 
· Option 4: RAN4 does not to define overhead cap for MUSIM gaps. 
 
Issue 1-7-2: Order for applying the priority when number of colliding MGs is larger than 2
· P1: RAN4 to discuss the order for applying the priority when number of colliding gaps is larger than 2
· P2: For issue 2-3-2-4, the order for applying priority rules when multiple gaps are overlapping, investigate one solution by considering the following two cases: 
·     1. Within a particular time window, each gap collides with all other gaps.
·     2. Within a particular time window, each gap collides with one or few particular gaps and does not collide with one or few particular gaps.
· P3: Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority
· P4: No discussion is needed until RAN4 achieves the agreements on MUSIM gaps’ collision rules.

Issue 1-7-3: Total number of gaps when MUSIM gaps are configured
· P1: RAN4 to discuss total number of gaps when MUSIM gaps are configured



In this contribution, we will continue to discuss these issues. 
2. Total number of supported gaps
In last meeting, there is an agreement on the scope of MUSIM gaps colliding with Rel-17 legacy gap. It can be seen RAN4 will focus on the collision between MUSIM gaps and gaps configured via GapConfig-r17.
	Issue 1-1-1: Clarification on the scope of Rel-17 legacy gap
Agreements:
· The scope of Rel-17 legacy gaps includes gaps configured via GapConfig or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17, and Pre-MG and NCSG. 
· Focus on the collision between MUSIM gaps and gaps configured via GapConfig or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17 in the first stage.
· Investigation on collision between MUSIM gaps and Pre-MG or NCSG will start after the study of Pre-MG/NCSG concurrent with legacy gaps in the Rel-18 feMG WI is stable; related conclusions from Rel-18 feMG WI should be re-checked for the collision handling between MUSIM gaps and pre-MG/NCSG.
· The terminology agreed in Rel-18 FeMG will be re-checked in MUSIM gaps and no impact on scenarios and specification.


When UE supports MUSIM gaps and Con-MGs, the max number of configured MUSIM gaps is 4(3 periodic gaps and 1 aperiodic gap) and the max supported of configured Con-MGs is 2 Type-2 MGs. Thus, the total supported number of gaps will be 6. However, if UE doesn’t support Rel-17 Con-MGs but support MUSIM gaps, the total number of gaps will be 5 with only 1 Type-1 MG.
[bookmark: _Ref110885318]Proposal 1: When UE supports both MUSIM gaps and Rel-17 Con-MGs, the total number of supported gaps is 6.
[bookmark: _Ref118212368]Proposal 2: When UE supports MUSIM gaps but not supports Rel-17 Con-MGs, the total number of supported gaps is 5.
3. MUSIM overhead
In last meeting, some companies proposed to discuss whether to define the overhead of MUSIM gaps. As we know, RAN4 has a same discussion in Con-MGs and made some agreements as follow. There is no requirement apply if more than one MGP is configured with MGRP=20ms in an FR. 
	Issue 2-3:  How to define the overhead cap when concurrent MGs are configured 
< Agreement in Aug 19 GTW session >: 
Regarding the overhead cap on concurrent gaps in Rel-17, measurement requirement does not apply when more than one MGP is configured with MGRP=20ms in an FR.


However, MUSIM gaps aim to a different use case which is to monitor the paging and mobility in Idle mode. The configured MUSIM gaps won’t be as frequenct as a measurement for CONNECTED mode. Thus, we don’t think RAN4 needs to further consider the additional overhead for MUSIM gaps.
[bookmark: _Ref118212372]Proposal 3: RAN4 does not to define overhead cap for MUSIM gaps.
4. Multiple gaps collision
In Rel-17 Con-MGs, RAN4 only defined the requirement to handle two gap collision since only two Type-2 MGs are allowed. When MUSIM gaps are introduced, the total number gaps will be 5 or 6. Thus, multiple gap collision scenario may happen. From our understanding, at least RAN4 needs to consider the following scenarios:
· two Type-2 MGs with one MUSIM gap
· one NW-A gap with two MUSIM gaps
However, there is no clear solution to handle the gap collisions for MUSIM gaps. Thus, it’s hardly to decide how to handle the multiple gaps collision issue, such as whether RAN4 can treat all these gaps as the same type of gap or differentiate MUSIM gaps with NW-A gaps. Thus, we proposed no discussion is needed until RAN4 achieves the agreements on MUSIM gaps’ collision rules. RAN4 can define a phase-2 time to re-check these issues, such as after RAN #99 meeting.
[bookmark: _Ref118212376]Proposal 4: RAN4 to define the phase 2 work and re-check multiple gap collision issue after RAN #99 meeting.
5. Summary
[bookmark: _Hlk23953093]In this contribution, we have discussed the MUSIM gaps requirements. Based on the discussions, we have made following proposals and observations:
Proposal 1: When UE supports both MUSIM gaps and Rel-17 Con-MGs, the total number of supported gaps is 6.
Proposal 2: When UE supports MUSIM gaps but not supports Rel-17 Con-MGs, the total number of supported gaps is 5.
Proposal 3: RAN4 does not to define overhead cap for MUSIM gaps.
Proposal 4: RAN4 to define the phase 2 work and re-check multiple gap collision issue after RAN #99 meeting.
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