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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In last meetings, RAN4 made great progress on MUSIM WI. Most of open issues were agreed[1]. In this contribution, we will discuss some remaining issues for MUSIM gaps. 
2. General
In legacy NR, a total of 25 MGPs are defined. To reduce the design complexity for UE side, mandatory MGPs are introduced. The UE only needs to support a subset of the MGPs mandatorily and whether UE supports other MGPs will be reported by capability. The mandatory MGPs are 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. 
	RAN4 #109
Issue 1-1-1: Mandatory MUSIM gap patterns
· Proposals 
· P1: No need to discuss further whether to introduce mandatory MUSIM gap patterns (Apple oppo Huawei MTK QC)
· P2: RAN4 to define the mandatory MUSIM gap patterns (CMCC Ericsson Nokia Charter Communications)
· P2-1: The UE which supports MUSIM feature shall support MUSIM gap patterns with MGL = 6ms, MGRP = 640ms or 1280ms. (Ericsson)
· P2-2: As minimum the UE shall support MUSIM gap 6ms MGL and 160ms MGRP (Nokia)
· P3: Compromise one, for UE support MUSIM feature, at least one gap pattern among MUSIM gap pattern 16, 17, 20, 21, 24, 25, 26 shall be supported (vivo)


As RAN4 discussed before, the paging monitoring is important for MUSIM UE. Thus, it is encouraged from both NW’s and UE’s perspective to 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 which will result in negative performance for MUSIM UE. Especially, considering total 29 MUSIM gap patterns, the overall signalling overhead and interaction time cannot be endured for both UE and NW side. Therefore, RAN4 shall define some MUSIM gap patterns which can be a guidance for both UE and NW design. When UE is in NW-A’s CONNECTED mode, to avoid unnecessary MUSIM gap request, UE shall know the preferred MUSIM gap patterns from NW before requesting the MUSIM gaps.
[bookmark: _Ref118123882][bookmark: _Ref142384224][bookmark: _Ref148638134]Proposal 1: The UE which supports MUSIM feature shall support at least one MUSIM gap pattern within a subset of MUSIM gap patterns.
[bookmark: _Ref156049395]Proposal 2: UE shall know the preferred MUSIM gap patterns from NW before UE requesting the MUSIM gaps.
3. MUSIM colliding with HO/SCell activation
In RAN4 #107 and #108bis meeting, RAN4 made the agreements that a UE shall still meet the handover and SCell activation requirements when MUSIM gaps are configured, but these agreements haven’t been captured in the spec. We think these agreements shall be captured in the spec. as applicability rules and as a compromise, no test case will be defined to verify these cases.
	RAN4 #107
Agreements
· When MUSIM gaps are configured, UE is still required to meet Scell activation RRM requirements for NW-A. FFS whether to capture this conclusion in the specifications.
· No test case will be defined to verify this case
RAN4 #108b
Agreements
· When MUSIM gaps are configured, UE is still required to meet handover RRM requirements for NW-A. FFS whether to capture this conclusion in the specifications.
· No test case will be defined to verify this case


[bookmark: _Ref155948095][bookmark: _Ref162617018]Proposal 3: RAN4 to capture the following agreements in the spec. applicability section:
· When MUSIM gaps are configured, UE is required to meet Scell activation RRM requirements for NW-A.
· When MUSIM gaps are configured, UE is required to meet handover RRM requirements for NW-A.
4. NW-A’s requirement 
One of the remaining issues in NW-A’s requirement is when UE performs a measurement without gap which is partially overlapping with the gap but fully overlapping with the union of the NW-A’s gap and MUSIM gaps. To resolve this issue, we suggest to follow the conclusion in Rel-17 concurrent gaps. For example, in the figure below, UE had to perform the measurement within the MG1. The cell identification requirement will be max(600ms, 5* MGRP)* CSSFwithin_gap,i.
[image: ]
Figure 1. SMTCs are fully overlapping with the union of the gaps
[bookmark: _Ref110885315][bookmark: _Ref148705980]Proposal 4: When UE performs a measurement without gap which is partially overlapping with the MG but fully overlapping with the union of the NW-A’s gap and MUSIM gaps, UE shall perform the measurement within MG. 
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: The UE which supports MUSIM feature shall support at least one MUSIM gap pattern within a subset of MUSIM gap patterns.
Proposal 2: UE shall know the preferred MUSIM gap patterns from NW before UE requesting the MUSIM gaps.
Proposal 3: RAN4 to capture the following agreements in the spec. applicability section:
· When MUSIM gaps are configured, UE is required to meet Scell activation RRM requirements for NW-A.
· When MUSIM gaps are configured, UE is required to meet handover RRM requirements for NW-A.
Proposal 4: When UE performs a measurement without gap which is partially overlapping with the MG but fully overlapping with the union of the NW-A’s gap and MUSIM gaps, UE shall perform the measurement within MG.
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