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1. Introduction
RAN4 had initial discussion on R18 MUSIM RRM part in RAN4#104e, with agreement captured in [1]. In this contribution, we provide further discussion with focus on the open issues captured in [1]
2. Discussion
The first open issue how to handle the network A requirements when UE is configured with MUSIM gaps for network B operations.
	Issue 2-2-2: Scenario where network A requirement can be directly reused
· Proposals
· Option 1: when the MUSIM gap neither collides with any legacy gap nor collide with any SMTC/SSB or any resources for L1 measurement; or only MUSIM gaps are configured and the MUSIM gap does not collide with any SMTC/SSB or any resources for L1 measurement, network A measurement requirements can be reused. (vivo)
· Option 2: RAN4 to specify that all the requirements outside MUSIM gaps for Network A are not impacted by the MUSIM operation. (Nokia)
· Option 3: On top of option 1, the impact on UL related requirements/procedure can be added. (CMCC)
· Option 4: Focus on scenario where NW A is impacted (Ericsson Apple oppo Huawei MTK)
Tentative agreements: No


Even though there are four options on the table, fundamentally they are not completely mutual exclusive to each other. Since the almost the whole TS38.133 is for NW A requirements, it would be much easier to discuss which part may be impacted by MUSIM operations on NW B, rather than in the other direction, i.e. clarify requirement one by one saying it still apply when MUSIM gap is configured. Literally option 4 is fine. Option 1 and 3 are for the next step, i.e. how to determine which requirements are impacted.
[bookmark: _Ref115431122]Proposal 1: RAN4 needs to identify the scenario wherein NW A operation is impacted from NW B operation.

Since NW B operation is only expected within MUSIM gaps, the impact of NW B operation on NW A can be transformed into the impact of MUSIM gaps on NW A. From RRM perspective, the impact may come from any of the following collisions: 
· Collision between MUSIM gap(s) and other gap(s) in NW A
· Collision between MUSIM gap and other RS used for different RRM purposes configured in NW A, such as SMTC, CSI-RS
· Collision between MUSIM gap and UL transmission in RRM procedure.
[bookmark: _Ref115431126]Proposal 2: since all NW B operations are expected to be within MUSIM gap, RAN4 only needs to study impact from MUSIM gap on NW A operation. The impact includes:
· Collision between MUSIM gap(s) and other gap(s) in NW A
· Collision between MUSIM gap(s) and other RS used for different RRM purposes configured in NW A, such as SMTC, CSI-RS
· Collision between MUSIM gap(s) and UL transmission in RRM procedure.

Then the next issue needs to be discussed is how to handle the collision.
	Sub-topic 2-3 Gap collision handling
Issue 2-3-1: General principles on gap collision handling
· 	Proposals:
· Option 1: For priority based solution, priorities can be allocated to each existing gap patterns and when two or more gap collide, only the highest priority gap is kept and all other gaps are dropped (Apple Huawei Xiaomi vivo)
· Option 2: Apply gap-group priority to handle collisions between different gaps groups (i.e., MUSIM gaps group and legacy MGs group). Then, within each gap group, apply different priorities to handle the collision between the gaps within the same group (Ericsson Charter)
· Option 3: Agree at high-level that applying priority rule to handle collisions, but the way how to apply it can be FFS (oppo MTK CMCC vivo)
· Option 4: priority-based scheme for (a) Collisions between a MUSIM gap and measurement gaps and (b) Collisions between MUSIM gaps, but the definition of collisions may be different for cases a and b. (Qualcomm)
· Option 5: FFS (Nokia)
Tentative agreements: No



Generally, almost all companies have no concern to use priority-based solution introduced in R17 concurrent gaps design as baseline. Different companies have different proposals on potential optimization. We consider option 1 as the baseline approach to handle collision between MUSIM gap and other gap in NW A. Since we are still in early phase of R18, we are open for further study on possible optimization.
[bookmark: _Ref115431129]Proposal 3: For priority-based solution, priorities can be allocated to each existing gap patterns and when two or more gaps collide, only the highest priority gap is kept and all other gaps are dropped. Further optimization can also be considered and it FFS at current stage.

Besides, RAN4 also agreed to discuss solutions other than priority-based one:
	Issue 2-3-2-2: Collisions handling rules between MUSIM gap and legacy measurement gap
· 	Proposals:
· Option 1: Priority-based gap collision handling introduced in concurrent gaps design can be used as a base for collisions between MUSIM gap and legacy measurement gap (Charter Apple CMCC Xiaomi oppo Qualcomm vivo Huawei MTK Ericsson Nokia)
· Option 1a: Request RAN2 to introduce optional signalling so that the UE can request the priority level of MUSIM gaps (relative to measurement gaps) via UAI (Qualcomm)
· Option 2: Other enhanced gap collision solutions are open for study. (Charter Apple CMCC Xiaomi oppo Qualcomm vivo Huawei MTK Ericsson Nokia)
Tentative agreements: Option 2 is agreed; Option 1 is agreed with the clarification that “legacy measurement gaps” in option 1 includes all measurement gaps in Rel-17.


One of the possible solutions is the gap sharing based approach. According to R17 concurrent gaps design, many companies support to introduce gap sharing based solution. However, due to lack of time RAN4 eventually only managed to introduce priority-based solution. When we come to MUSIM operation, we believe gap sharing based solution becomes more attractive, since more gap patterns can be configured and sometimes it is not that easy for network A to clearly understand the necessity of different priority for different gap patterns for network B operation. One possible way for network A is to configure same priority for certain gap patterns. Under this scenario, gap sharing based solution become attractive.
[bookmark: _Ref115431130]Proposal 4: on top of priority-based solution, RAN4 shall also study the gap sharing based solution, at least for the scenario equal priority is assigned for different gap patterns.

When talking about collision between MUSIM gaps with legacy gap, it is important to clarify what is ‘legacy gap’ in scope of this work item.
	Issue 2-3-2-1: Clarification on the scope of Rel-17 legacy gap
· 	Proposals:
· Option 1: Discuss if concurrent MUSIM and other Rel17/18 measurement gap types is in the scope of this WID or NR_MG_enh2 (Nokia)
· Option 2: In case 1, gaps to be considered include all gaps defined till Rel-17 including Pre-MG, NCSG and legacy gaps for measurement and other purposes (MTK Apple Charter CMCC Huawei vivo xiaomi Qualcomm oppo)
· Option 2a (Ericsson): Use Option 2 with the following note:  Note 1: The group needs to further consider how to handle Pre-MG/NCSG and MUSIM gaps. Note 2: The Pre-MG/NCSG and concurrent gaps are discussed in parallel in Rel-18 WI further MG enh.
Tentative agreements: No


As supported by most companies, we also suggest considering Pre-MG, NCSG and legacy R15 gaps. To be more precise, we can list the gap patterns defined in TS38.133.
[bookmark: _Ref115431132]Proposal 5: when discussing collision between MUSIM gaps and legacy gaps in NW A, the scope of legacy gap includes gap patterns defined in TS38.133 table 9.1.2-1 (legacy R15 gap), clause 9.1.1.3 (Pre-MG) and table 9.1.9.3-1 (NCSG).

Regarding definition of collision, most companies support the following option 1:
	Issue 2-3-2-5: Definition on MUSIM gap collides with legacy gaps
· 	Proposals:
· Option 1: The gap proximity condition of concurrent gap collision could be reused for MUSIM gap collision with other gaps (Ericsson Apple Charter Huawei Qualcomm Xiaomi MTK vivo)
· Option 2: FFS (Nokia)
Tentative agreements: No


We continue to support option 1 in this meeting.
[bookmark: _Ref115431135]Proposal 6: definition of gap collision and corresponding proximity condition specified under concurrent gaps can be reused when discussing collision between MUSIM gap and legacy gaps.

Regarding definition of collision between MUSIM gap and L1/L3 measurement, we have the following options on the table:
	Issue 2-3-3-1: Definiton of collisions between MUSIM gap and SMTC and other L3/L1 measurement resources
· 	Proposals:
· Option 1: Condition “SMTC is overlapping with MUSIM gap“ and “L1 measurement resource is overlapping with MUSIM gap”could be used as baseline for MUSIM gap collision with SMTC an L1 measurement resources (Apple)
· Option 2: “Condition “SMTC is overlapping with MG” and “L1 measurement resource is overlapping with MG”could be used as baseline for MUSIM gap collision with SMTC and L1 measurement resources. (MTK Huawei xiaomi)
· Option 3: RAN4 to discuss the proximity condition for the following cases: “SMTC is overlapping with MG” and “L1 measurement resource is overlapping with MG” (Ericsson oppo Nokia)
· Option 4: FFS (Huawei Qualcomm Xiaomi MTK vivo)
· Option 5: Further consider the proximity discussed in NTN other than only the fully/partially overlapping case (Ericsson)
Tentative agreements: No


The simplest way to move forward to borrow outcome of concurrent gaps design as much as possible. In concurrent gaps design, RAN4 also discussed the impact of concurrent gap on L1/L3 measurement and eventually RAN4 introduced methodology of counting Navailable and Ntotal when defining impact of collision between gap and L1/L3 measurement.
[bookmark: _Ref115431138]Proposal 7: to handle collision between MUSIM gap and SMTC and other L3/L1 measurement, RAN4 can start from outcome of concurrent gap design, i.e. counting Navailable and Ntotal when defining L1 and L3 measurement requirements. 

As for network B requirements, since existing MUSIM gap patterns cannot fully cover all the possible SIB configuration in NW B, we don’t think defining SIB reception requirements for NW B makes too much sense. On the other hand, there is even no such RRM requirements for NW A. We can at most define requirement for cell reselection in NW B, considering all MUSIM gap patterns can support RRM measurement in NW B idle mode. Regarding impact from gap collision between MUSIM gap and other gap in NW A, we have similar mechanism as introduced in NR-U, i.e. counting dropped samples due to LBT failure. Here we may need to count the dropped samples due to gap collision between MUSIM gap and other gaps in NW A. For instance:
Table 1. measurement and evaluation on serving cell in NW B
[image: ]
Even though cell reselection requirement in NW B it is doable, our first preference is not to do so to align with other procedures. 
[bookmark: _Ref115431140]Proposal 8: deprioritize NW B requirement in R18. 
[bookmark: _Ref115431142]Proposal 9: if RAN4 has to define some requirement for NW B in R18, RAN4 shall focus on cell reselection. 


3. Conclusion
In this contribution, we further discuss the RRM requirements for MUSIM operation. After discussion the following conclusions are provided:
Proposal 1: RAN4 needs to identify the scenario wherein NW A operation is impacted from NW B operation.
Proposal 2: since all NW B operations are expected to be within MUSIM gap, RAN4 only needs to study impact from MUSIM gap on NW A operation. The impact includes:
Proposal 3: For priority-based solution, priorities can be allocated to each existing gap patterns and when two or more gaps collide, only the highest priority gap is kept and all other gaps are dropped. Further optimization can also be considered and it FFS at current stage.
Proposal 4: on top of priority-based solution, RAN4 shall also study the gap sharing based solution, at least for the scenario equal priority is assigned for different gap patterns.
Proposal 5: when discussing collision between MUSIM gaps and legacy gaps in NW A, the scope of legacy gap includes gap patterns defined in TS38.133 table 9.1.2-1 (legacy R15 gap), clause 9.1.1.3 (Pre-MG) and table 9.1.9.3-1 (NCSG).
Proposal 6: definition of gap collision and corresponding proximity condition specified under concurrent gaps can be reused when discussing collision between MUSIM gap and legacy gaps.
Proposal 7: to handle collision between MUSIM gap and SMTC and other L3/L1 measurement, RAN4 can start from outcome of concurrent gap design, i.e. counting Navailable and Ntotal when defining L1 and L3 measurement requirements.
Proposal 8: deprioritize NW B requirement in R18.
Proposal 9: if RAN4 has to define some requirement for NW B in R18, RAN4 shall focus on cell reselection.
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Note 1: Applies for UE supporting power class 283&4. For UE supporting power class 1 or 5, N1 =8
for all DRX cycle length.

Note 2: M1=2 if SMTC periodicity (Tswrc) > 20 ms and DRX cycle < 0.64 second, otherwise M1=1.

Note 3: Ns is the number of groups of consecutive N1 cycles each group with at least one MUSIM gap
occasion not available at the UE during Neen wusiv, and Ns < Ns,max

Note 3A: Ns is the number of groups of consecutive N1 cycles each group with all MUSIM gap occasions not available
during the max(DRX, MGRPuusi).

Note 4: Ns,max = 8 for DRX cycle length < 1.28 s, Ns,max = 4 for DRX cycle length = 1.28 s.

Note 5: MGRPyusu is the MGRP of the MUSIM gap pattern associated with RRM measurement on
serving cell in NW B.

Note 6: DRX is configured by NW B.





