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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In last meeting, RAN4 had some discussion on general aspects of MUSIM gap requirements [1]. 
	Issue 1-1-1: Clarification on the scope
· Proposals
· P1: Add the following note for the sentence “Case 2: Collisions between MUSIM gap and SMTC” 
· Note: The scope collisions between MUSIM gap and SMTC will be limited to RRM procedures for which collisions between legacy measurement gaps and SMTC are taken into account in the existing requirements
· Support (Qualcomm Huawei Nokia MTK xiaomi vivo)
· Not support (Ericsson)
· FFS (Apple)
 
Issue 1-1-2: MUSIM overhead
· Proposals:
· Option 1: Do not define overhead cap for MUSIM gaps (Qualcomm vivo CMCC Ericsson Huawei Nokia Apple)
· Option 2: Define overhead cap for MUSIM gaps. (xiaomi oppo) 
· Option 2a: Measurement requirement does not apply when more than one MUSIM gap is configured with MGRP = [20] ms (xiaomi)
 
Issue 1-1-3: 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: (Qualcomm vivo CMCC xiaomi Huawei Ericsson Apple)
· When MUSIM gaps are configured and Rel-17 Con-MGs is not configured, 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 Rel-17 con-MG is configured, the number of legacy MGs can optionally 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
· P3: Allocation of MUSIM gaps does not impact the non-MUSIM gap allocation capability. (Qualcomm MTK Nokia Apple)
· P4: UE shall not request more MUSIM gaps than it is capable of handling with the current measurement gap allocation (Nokia)
Agreement (1st round):P2
Agreement (2nd round):P2 with wording update as the following:
· When MUSIM gaps are configured and Rel-17 Con-MGs is not configured or supported, 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 Rel-17 con-MG is configured, the number of legacy MGs can be one of the following cases:
· 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
P3: Allocation of MUSIM gaps does not impact the non-MUSIM gap allocation capability. 
 
Issue 1-1-4: Mandatory MUSIM gap patterns
· Proposals 
· P1: No need to discuss further whether to introduce mandatory MUSIM gap patterns (Qualcomm vivo oppo Apple MTK Huawei)
· P2: RAN4 to define the mandatory MUSIM gap patterns (Ericsson Nokia Chapter CMCC)
 
Issue 1-1-5: General rule to handle NW-A and NW-B procedures
· Proposals
· P1: RAN4 to define the priorities for each procedure in either NW-A or NW-B in descending order as follow. The gaps or resources for higher priority procedures should be kept once the collision happens. 
· Level 1: One-shot RRM mobility procedures in NW-A, such as Handover/SCell activation/SI update;
· Level 2: Periodic paging monitoring or one-shot procedure in NW-B Idle mode, such as On-demand SI reading;
· Level 3: Measurements procedures for both NW-A and NW-B


In this contribution, we will continue to discuss the general issues for MUSIM gaps. 
2. General principles
The main issues for MUSIM gaps are how to handle the collision scenarios as follow:
· Collisions between MUSIM gap and legacy measurement gap
· Collisions between MUSIM gap and SMTC and other L3/L1 measurement resources
· Collisions between different MUSIM gaps
In our understanding, the key point is how to minimize the impact on both NW-A and NW-B.
Paging monitoring in NW-B
In Idle mode, one of the most important procedures is to monitor paging to avoid any missing of the call from network.  On the contrary, the configured measurement gap for L3 measuerment is a periodic procedure for NW-A. Furthermore, the paging periodicity in Idle mode is sparser than MGRP for NW-A which will has little impact to NW-A, such as the typical paging periodicity is 1.28s in the network. Thus, when UE supports MUSIM feature, paging should be kept when the paging occasion for NW-B is colliding with measurement gap in NW-A. In conclusion, when RAN4 discusses the gaps collision between MUSIM gaps and legacy MG, it should differentiate the different usages of the MUSIM gaps.
[bookmark: _Ref114960828]Observation 1: To support MUSIM, paging monitoring is one of the key procedures in NW-B IDLE mode.
[bookmark: _Ref114960832]Observation 2: Paging occasions in NW-B’s IDLE mode is sparser than MGRP in NW-A’s CONNECTED mode.  
RRM mobility procedures in NW-A
In the MUSIM WID, it is clearly captured the justification as follow. 
	3	Justification
…
In NR Rel-17 specification, gap patterns particularly for MUSIM purpose were introduced. However, corresponding RRM requirements are not specified due to lack of RAN4 TUs for Rel-17 MUSIM WI.  Without corresponding RRM requirements, implementing Rel-17 MUSIM feature in practical deployment may not guarantee minimized impact on network A and there could be interoperability issues. In order to guarantee network performance, particular for network A, it is desirable to define RRM requirements for MUSIM WI in Rel-18 standards for both the core requirements and corresponding performance parts.


As mentioned in the WID, the main intention to define the MUSIM gaps requirement is to guarantee minimized impact on NW-A’s performance. We noticed that the requested MUSIM gaps are basically periodical gaps for measurement, paging monitoring. However, some mobility procedures in NW-A are one-shot procedures, such as Handover, SCell activation. These procedures are very important from NW-A. If the proceudre’s delay is extended, it will have severe impact to NW-A. On the other hand, the L1/L3 measurement procedures are periodic procedures. 
Furthermore, dropping some important procedures for network B may be also not preferred or have severe impact on MUSIM KPI, for example, the PRACH for on-demand SI or paging monitoring for NW-B. In MUSIM gaps, a new type of aperiodic gap is also introduced. To avoid missing the important procedure for NW-B, UE can request an aperiodic MUSIM gap with a higher priority. Considering aperiodic gap is a one-shot gap, the aperiodic MUSIM gap can be prioritized once colliding with other MGs.
[bookmark: _Ref114960862]Proposal 1: RAN4 to define the priorities for each procedure in either NW-A or NW-B in descending order as follow. The gaps or resources for higher priority procedures should be kept once the collision happens.
· Level 1: One-shot RRM mobility procedures in NW-A, such as Handover/SCell activation/SI update;
· Level 2: Periodic paging monitoring or one-shot procedure in NW-B Idle mode, such as On-demand SI reading;
· Level 3: Measurements procedures for both NW-A and NW-B
3. Scope
In last meeting, some companies proposed to further check the scope of whether only consider the collision between SMTC for L3 measurement and MUSIM gaps. However, the WID specifies to consider the collision between SMTC and MUSIM gap clearly. Thus, the collision between SMTC for Handover/SCell activation is in the scope. 
	· 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


[bookmark: _Ref133437574] Proposal 2: The collision between SMTC for Handover/SCell activation is in the scope.
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 3: RAN4 not to define overhead cap for MUSIM gaps.
5. 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 4: RAN4 to define the mandatory MUSIM gap patterns.
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:
Observation 1: To support MUSIM, paging monitoring is one of the key procedures in NW-B IDLE mode.
Observation 2: Paging occasions in NW-B’s IDLE mode is sparser than MGRP in NW-A’s CONNECTED mode.
Proposal 1: RAN4 to define the priorities for each procedure in either NW-A or NW-B in descending order as follow. The gaps or resources for higher priority procedures should be kept once the collision happens. 
· Level 1: One-shot RRM mobility procedures in NW-A, such as Handover/SCell activation/SI update;
· Level 2: Periodic paging monitoring or one-shot procedure in NW-B Idle mode, such as On-demand SI reading;
· Level 3: Measurements procedures for both NW-A and NW-B
Proposal 2: The collision between SMTC for Handover/SCell activation is in the scope.
Proposal 3: RAN4 not to define overhead cap for MUSIM gaps.
Proposal 4: RAN4 to define the mandatory MUSIM gap patterns.
7. References
[1] [bookmark: _Hlk126405572]R4-2303310, “WF on RRM requirements for Rel-17 MUSIM gaps”, Vivo

