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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 5-1-1: MUSIM overhead
· Proposals:
· P1: The overhead cap rule on concurrent gaps in Rel-17 can reused to MUSIM gap, i.e. measurement requirement does not apply when more than one gap is configured with MGRP=20ms in an FR (oppo)
· P2: Besides the legacy overhead cap rule, the following rule should also be considered:  measurement requirement does not apply when more than 2 gaps are configured with MGRP<=40ms in an FR. (oppo)
· P3: 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 (vivo Xiaomi)
· P4: RAN4 does not to define overhead cap for MUSIM gaps. (vivo Ericsson Huawei Nokia)
· WF
· Down-select from the following 2 options at the next meeting:
· Option 1: Do not define overhead cap for MUSIM gaps
· Option 2: Define overhead cap for MUSIM gaps, details are FFS.
 
Issue 5-1-2: Order for applying the priority when number of colliding MGs is larger than 2
· Proposals:
· P1: Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority (vivo oppo Huawei Qualcomm)
· P2: RAN4 to define the phase 2 work and re-check multiple gap collision issue after RAN #99 meeting. (Ericsson)
· WF
· Down-select between P1 and P2 at the next meeting
 
Issue 5-1-3: Total number of gaps when MUSIM gaps are configured
· Proposals:
· P1:  Consider only one Rel-17 legacy gap when MUSIM gaps are configured. (vivo)
· P2: (Huawei Ericsson)
· When MUSIM gaps are configured, as baseline, the number of legacy MGs can be 
· Up to 1 per-UE MG, or 
· Up to 1 per-FR MG in each FR
· When MUSIM gaps are configured, when UE supports con-MG, the number of legacy MGs can be 
· Up to 2 per-UE MGs
· Up to 2 per-FR MGs in each FR and up to 3 per-FR MGs across FRs
· Up to 1 per-UE MG and up to 1 per-FR MG in each FR


In this contribution, we will continue to discuss these issues. 
2. Mandatory MUSIM gap patterns
In Rel-17, one of the remaining issues is whether and how to define the mandatory MUSIM gap patterns. The agreement is to further discuss this issue in Rel-18. 
	RAN4 #104-e meeting
Agreement:
Mandatory MUSIM gap is not considered in R17. The discussion will continue in R18 MUSIM WI.


In legacy NR, total 25 MGPs are defined. To reduce the design complexity for UE side, mandatory MGPs are introduced. UE only needs to support the subset of the MGPs mandatorily and whether UE supports other MGPs will be reported by capability. The mandatory MGPs is also useful to network scheduling. Especially, when different UE vendors may support different combination of MGPs, it’s highly impossible for network to schedule different MGPs to different UEs. 
As we discussed before, the paging monitoring is important in MUSIM UE. Thus, at least both NW and UE shall support the gap for paging monitoring. In Rel-17, if the UE requested a gap for paging but NW-A doesn’t support the gap pattern, NW-A had to reject the gap request other than change the gap pattern. Therefore, similar as legacy MGP design, NW-A should know the sub-set of mandatory MUSIM gap patterns which is supported by UE once UE supports MUSIM. 
[bookmark: _Ref118123882]Proposal 1: RAN4 to define the mandatory MUSIM gap patterns.
3. Total number of supported gaps
When UE supports MUSIM gaps but not supports Con-MGs, the number of Type-1 MG will be up to 1 for per-UE gap, or up to 1 each FR for per-FR gap. When UE supports MUSIM gaps and Con-MGs, the max number of configured Con-MGs is 2 for per-UE gap or Up to 2 per-FR MGs in each FR and up to 3 per-FR MGs across FRs.
[bookmark: _Ref118212368][bookmark: _Ref110885318]Proposal 2: When UE supports MUSIM gaps but not supports Rel-17 Con-MGs, the number of NW-A’s MGs can be
· Up to 1 per-UE MG, or 
· Up to 1 per-FR MG in each FR

[bookmark: _Ref126406706]Proposal 3: When UE supports both MUSIM gaps and Rel-17 Con-MGs, the number of NW-A’s MGs can be 
· Up to 2 per-UE MGs
· Up to 2 per-FR MGs in each FR and up to 3 per-FR MGs across FRs
· 1 per-UE MG and 1 per-FR MG
4. 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 4: RAN4 does not to define overhead cap for MUSIM gaps.
5. 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 5: RAN4 to postpone multiple gap collision issue until RAN4 has a clear understanding on MUSIM gaps’ priority.
6. 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: RAN4 to define the mandatory MUSIM gap patterns.
Proposal 2: When UE supports MUSIM gaps but not supports Rel-17 Con-MGs, the number of NW-A’s MGs can be
· Up to 1 per-UE MG, or 
· Up to 1 per-FR MG in each FR
Proposal 3: When UE supports both MUSIM gaps and Rel-17 Con-MGs, the number of NW-A’s MGs can be
· Up to 2 per-UE MGs
· Up to 2 per-FR MGs in each FR and up to 3 per-FR MGs across FRs
· 1 per-UE MG and 1 per-FR MG
Proposal 4: RAN4 does not to define overhead cap for MUSIM gaps.
Proposal 5: RAN4 to postpone multiple gap collision issue until RAN4 has a clear understanding on MUSIM gaps’ priority.
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