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Introduction
This email discussion is for Rel-18 Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR WI and the scope covers the following agenda items:
· AI 6.21 Dual Tx/Rx Multi-SIM for NR
[bookmark: _Hlk89997016]Based on the latest approved WI in [RP-220955], the objectives of the WI for the above AIs are duplicated as below:
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Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: RRM requirements for Rel-17 MUSIM gaps
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215615
	Apple
	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:
· 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.
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.

	R4-2215725
	CMCC
	Proposal 1: it is proposed to define RRM requirements based on Rel-17 MUSIM gap patterns defined in Table 9.1.10-1 of TS38.133.
Proposal 2: it is proposed to follow Rel-17 applicability for MUSIM gap pattern that MUSIM gaps are used for Network B and cannot be used for network A measurement.
Proposal 3: it is proposed that legacy measurement gaps include all gaps defined till Rel-17 except MUSIM gaps.
Proposal 4: it is proposed that the gap proximity condition of Rel-17 concurrent gap could be reused for MUSIM gap collision with legacy measurement gaps.
Proposal 5: it is proposed that priority rule introduced in Rel-17 concurrent gaps can be used as a baseline for collisions handling between MUSIM gap and legacy measurement gap.
Proposal 6: it is not necessary to have fixed priority for MUSIM gaps (high/low priority in the colission with legacy measurement gaps), and it is preferred to leave it to network configuration.  
Proposal 7: for collision between different MUSIMs, priority rule can be used as baseline.


	R4-2215826
	OPPO
	Proposal-1: Focus on scenario where NW-A is impacted and discuss the extended measurement period.
Proposal-2: Reuse the principle of defining scaling factor Kp, Kgap and P for L3/L1 measurement measurements in Rel-17. 
Proposal-3: Support 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.
Proposal-4: Priority of MUSIM gaps, including both periodic and aperiodic gaps, should be up to NW configuration, and whether UE could request priority should be discussed in RAN2.  
Proposal-5: MUSIM gaps should have high priority against SMTC and L1 measurement resources.
Proposal-6: On the time window W for aperiodic gap:
· Option 1: Not take aperiodic gap into account when determining the time window W, and clarify that the related measurement period will be longer  
· Option 2: Take aperiodic gap into account when determining the time window W by adding a time margin.
Proposal-7: Support option 2: No measurement requirements in network B will be defined by RAN4.
Proposal-8: 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


	R4-2215969
	vivo
	Observation 1: The gap proximity condition for the Rel-17 concurrent gap collision could be reused for the collision between MUSIM gap with Rel-16 legacy gaps.
Observation 2: Based on Rel-17 L1 measurement requirements and L3 gapless measurement requirements when concurrent gaps are configured, it can be found that 1. Concurrent gap collision handling is done before the collision handling between concurrent gaps and L1/L3 measurement occasions. 2. Non-dropped concurrent gap has a higher priority against L1/L3 measurement occasions.

1. The gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between MUSIM gap with Rel-17 legacy gaps (excluding NCSG and Pre-MG), i.e., option 1 is used for issue 2-3-2-5. 
1. For Rel-17 NCSG and Pre-MG, the gap proximity condition for the Rel-17 concurrent gap collision should be used as the baseline. Updates on collision definition for Pre-MG/NCSG from Rel-18 further enhancement on measurement gap WI should be reused in this WI. Agreements of issue 2-14 and 2-15 of [7] should be adopted, i.e.,
· (Pre-configured MG and multiple concurrent MGs), the baseline requirement considers collisions on Pre-MG is only considered when Pre-MG is activated.
· When determining if a collision occurs between a NCSG instance and another gap instance, the baseline requirement considers the total NCSG duration, including both the VILs and the ML. 
1. The gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between different MUSIM gap at least when priority rules are used to handle the collision between MUSIM gaps. 
1. Priority based solution are used for gap collision handling, i.e., priority based solution is used for gap collision handling between MUSIM gap and legacy gaps and priority based solution is used for gap collision handling between different MUSIM gaps.
1. One implementation of the priority based solution is to allocate a particular priority to each gap pattern, no matter of this gap pattern is used for which feature. When two or more gap collide, only the highest priority gap is kept and all other gaps are dropped.
1. At Rel-17 concurrent gap, gaps colliding with each other are configured with different priorities, this principle could be reused as: all configured gaps have different priorities. 
1. At the phase 1 the gap collision between MUSIM gaps and Rel-17 legacy gaps excludes the scenarios where a MUSIM gap collides with a Pre-MG or NCSG. Also the agreement option 1 of the issue 2-3-2-2 in [4] needs be updated to exclude NCSG and Pre-MG from Rel-17 legacy gaps. 
1. The study on the collision between MUSIM gaps and NCSG/Pre-MG are considered after solutions for collision handling between Pre-MG or NCSG with other gaps are available, i.e., reuse solutions from Rel-18 “further Enhancements on NR and MR-DC Measurement Gaps” WI.
1. Concludes the issue 2-3-2-3, i.e., the priority of MUSIM gap against other gaps, is up to network configuration, i.e., option 3. 
1. 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.
1. For issue 2-3-3-1, based on option 1 and 2, use the following to define the collision between MUSIM gaps and L1/L3 measurement resource: 
A L1/L3 measurement resource is considered to be overlapped with a periodic MUSIM gap if it overlaps a MUSIM gap occasion, a L1/L3 measurement resource is considered to be overlapped with an aperiodic MUSIM gap if it overlaps that aperiodic MUSIM gap occasion
1. For issue 2-3-3-2, confirm that a UE should perform L3 measurement and L1 measurement outside MUSIM gap. In addition, MUSIM gaps should have high priority against L3(SMTC) and L1 measurement resources.
1. For issue 2-3-3-3, the Priority of MUSIM against uplink signals such as PRACH, CSI-RS reporting, suggest to reuse rules defined at 5.14 of TS38.321.
1. For the MUSIM gap collision definition, the gap proximity condition of concurrent gap can be reused at least when the priority rule is used for MUSIM gap collision handing. Other definitions for MUSIM gap collision for solution except for priority based solution can be FFS, if necessary.
1. For the issue 2-3-4, to have a solution to address all cases of MUSIM gap collision, the priority based solution should be reused as a base anyway, i.e., option 1. On how the priority rule to be implemented, solution of Proposal 5 is suggested.
1. Regarding priority assignment for MUSIM gaps, network A can fulfil this task with the facilitation from UE side when UE applying for MUSIM gaps. A LS should be sent to RAN2 after RAN4’s solution is stable.
1. Reuse principles used in Rel-17 when when concurrent gaps are configured to define network A L1/L3 measurement requirements when MUSIM gaps are configured for issue 2-2-3 and 2-2-4, i.e., option 1, a scaling factor should be introduced for network A requirements when MUSIM gaps are configured. 
1. For the network B requirements, ok with option 2. 
1. Regarding the overhead for MUSIM gaps, the overhead could be the following: 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. 


	R4-2216335
	Huawei, HiSilicon
	Proposal 1: “Legacy MG” in Case 1 includes pre-MG, NCSG and ‘normal MG’ (MG configured via GapConfig, or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17).
· Re-use the conclusions from Rel-18 feMG WI on concurrency between MUSIM gaps and pre-MG/NCSG.
Proposal 2: Priority of MUSIM gaps are up to NW A configuration. Different priorities can be configured for different MUSIM gaps.
Proposal 3: For collisions between MUSIM gaps and legacy MG, the proximity condition of Rel-17 concurrent gap is reused.
Proposal 4: For collisions between MUSIM gaps and legacy MG, RAN4 to discuss the order for applying the priority when number of colliding gaps is larger than 2.
Proposal 5: Condition “XXX is overlapping with MG” is used for defining MUSIM gap collision with SMTC and L1 measurement resources in NW A.
Proposal 6: UE is in general not expected to transmit or receive signals for NW A (including SMTC and L1 measurement resources) during MUSIM gaps, except for signals used for random access procedure.
· RAN4 not to define specific handling for collision between MUSIM gaps and specific RRM procedures / transmissions or receptions in NW A.
Proposal 7: MUSIM gaps are not dropped due to collision with another MUSIM gap.
· No definition for collision between MUSIM gaps is needed.
Proposal 8: AP MUSIM gap is always prioritized over legacy MG in NW A.
Proposal 9: RAN4 to first work on gap collision handling before working on measurement requirements for NWA.
Proposal 10: RAN4 not to define overhead cap for MUSIM gaps.
Proposal 11: RAN4 to discuss total number of gaps when MUSIM gaps are configured. 
Proposal 12: If requirements for measurements in NW B are to be defined, re-use the existing requirements for IDLE/INACTIVE as baseline with DRX cycle replaced by max(DRX cycle, MGRP).


	R4-2216459
	Ericsson
	Observation 1: To support MUSIM, paging monitoring is one of the key procedures in NW-B IDLE mode.
Observation 2: Paging occasions in NW-A’s IDLE mode is sparser than MGRP in NW-B’s CONNECTED mode.
Observation 3: To avoid the collision within MUSIM gaps, UE can request a single periodic gap instead of two separate periodic gaps provided that the distance between these two gaps is shorter than 4ms.
Observation 4: NW-A doesn’t know how to use the MUSIM gaps requested by UE.
Observation 5: UE won’t waste the gaps on purpose when UE request the MUSIM gaps.
Proposal 1: When MUSIM gaps collide with legacy MG, RAN4 to differentiate different usages of the MUSIM gaps, such as L3 measurement for cell reselection, pagining monitoring etc.
Proposal 2: General principle 1: The paging for NW-B cannot be dropped when the paging occasion is colliding with MG in NW-A.
Proposal 3: General principle 1: The SSB for paging AGC retuning in NW-B cannot be dropped when the SSB occasion is colliding with MG in NW-A if the time distance between the SSB and paging occasion is less than 160ms.
Proposal 4: When MUSIM gaps collide with DL RS or UL signals, RAN4 to differentiate different usages of the DL RSs and UL signals in NW-A, such as SMTC for L3 measurement, SMTC for Hanover.
Proposal 5: General principle 2: RAN4 to define the priorities for each procedure in both NW-A and NW-B in desending order as follow. The gaps or resources for higher priority procedures should be kept once the collision happens.
· Priority 1: One-shot RRM mobility procedures in NW-A, such as Handover/ Re-establishment/RRC redirection/SCell activation/SI update;
· Priority 2: Periodic paging monitoring or one-shot procedure in NW-B Idle mode, such as On-demand SI reading, SIB reading;
· Priority 3: Measurements procedures for both NW-A and NW-B
Proposal 6:  General principle 3: RAN4 to discuss the following possible solutions to handle the collision between MUSIM gaps for NW-B Idle mode measurements and the RS resources for NW-A’s L1/L3 measurement.
1. Option 1: RAN4 believes MUSIM gaps for measurement as ‘gap’ and apply the similar rule as legacy MG. MUSIM gaps should have high priority against SMTC and L1 measurement resources.
1. Option 2: RAN4 follows NTN to define the proximity between SMTC/L1 measurement resources with MUSIM gaps. 
1. Apply priority rule between MUSIM gaps and SMTC/L1 measurement resources for NW-A based on NW-A’s priority indication, or
1. Apply sharing rule between MUSIM gaps and SMTC/L1 measurement resources for NW-A
Proposal 7: MUSIM gaps can be believed as a gap set with a single priority.
· The gap for paging monitoring can be an exception within the gap set.
Proposal 8: Both NW-A and UE should have the same understanding on which MUSIM gap is used for paging monitoring. RAN4 to further discuss how to identify this paging gap within MUSIM gaps.
Proposal 9: UE should request an exclusive MUSIM gap for paging instead of monitoring paging in several MUSIM gaps.
Proposal 10: RAN4 to use the proximity condition to define the collision between MUSIM gaps with legacy MG.
Proposal 11: When MUSIM gaps collide with legacy MG,
· MUSIM paging and AGC occasions should have higher priority than NW-A MG
· Aperiodic gap for On-demand SI or other usage should have higher priority than NW-A MG
· The priority between other MUSIM gaps and legacy MG can be indicated by NW 
· Whether priority rule or sharing rule will be applied for other MUSIM gaps is FFS 
Proposal 12: RAN4 to use the proximity condition to define the collision between MUSIM gaps with SMTC and L1 measurement resources.
Proposal 13: When the time duration between the two closest gap occasions within the two measurement gap patterns is shorter than [4]ms and the second gap occasion is for paging, UE should keep both gap occasions instead of dropping any of them.
Proposal 14: All MUSIM gaps requested by UE should be kept even if the collision proximity is met.
Proposal 15: RAN4 to further identify the specific scenarios in which any MUSIM gap shall be dropped case by case.
Proposal 16: Aperiodic gap should have higher priority than periodic gaps once collision happens within MUSIM gaps.
Proposal 17: RAN4 to define measurement requirement for NW-B Idle mode which is helpful for both NW-A and NW-B.

	R4-2216513
	Nokia, Nokia Shanghai Bell
	1. UE measurement requirements for idle/inactive mode in network B shall be the same as existing Idle/Inactive measurement requirements.
1. The UE requested MUSIM gaps is assumed requested by the UE such that they will provide UE enough measurement opportunities to perform idle/inactive measurements in Network B. 
RAN4 does not define new UE idle/inactive measurement requirements for measurements on Network B for a UE configured with MUSIM gaps. 
UE measurement requirement for Idle/Inactive mode on network B, when assigned with requested MUSIM gaps, are the same as for network A. Hence, same as legacy requirements.
UE is not allowed any additional gaps or interruptions on network A, due to MUSIM operation on network B, outside the allocated MUSIM gaps. 
UE is not allowed to cause any gaps or interruptions on network A, due to MUSIM operation on network B if UE has requested but is not allocated with MUSIM gaps.
RAN4 needs to define the conditions in which the UE is considered to be in MUSIM operation mode. 
Single SIM requirements do not consider the case of measurement gaps overlapping SMTCs during interruption times for RRC_Connected state mobility. 
MUSIM gaps may overlap with network A SMTCs during handover and re-establishment.
RAN4 to discuss how to handle overlap between MUSIM gaps and SMTC in network A for RRC connected procedures like e.g., mobility procedures in Network A. 
RAN4 to focus on determining behavior in case of the collision between MUSIM gaps and Network A gaps in the following scenarios:
a. Collision between MUSIM gaps and legacy gaps (gaps configured with GapConfig, not GapConfig-r17)
Concurrent gaps in Rel-17 include a gapPriority-r17 for configuring the priority of the gaps. 
Legacy gaps are not configured with a gap priority in Rel-17.
RAN4 is progressing on definition of gap priority for preconfigured gaps and NCSG as part of the MG_enh2 work item. 
RAN4 to consider, in a later stage or later release, the behavior for collision of MUSIM gaps in the following scenarios:
b. Collision between MUSIM gaps and concurrent gaps
c. Collision between MUSIM gaps and pre-configured gaps
d. Collision between MUSIM gaps and NCSG
e. Collision between MUSIM gaps and positioning gaps
Define gap priority for MUSIM gaps that depend on the gap purpose. 
Network A should be able to configure list of MUSIM gap priorities for each purpose.
RAN4 to study how mobility conditions can be taken into account for the MUSIM gap priorities
Send LS to RAN2 asking how priority can be specified for MUSIM gaps and legacy gaps. 

	R4-2216724
	Qualcomm Incorporated
	Observation 1: The current IE defined for MUSIM gaps (MUSIM-GapConfig-r17) does not include a priority field.
Proposal 1: RAN4 work on handling collisions between MUSIM gaps and measurement gaps will conform to the scope of Case 1 in the WID.
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
Proposal 2: If an explicit priority level is not provided for MUSIM gaps via signalling, MUSIM gaps are assumed to have higher priority than all measurement gaps configured by the network.
Proposal 3: Request RAN2 to introduce optional signalling so that the UE can request the priority level for MUSIM gaps via UAI.
Proposal 4: To determine if there is a collision between a MUSIM gap and measurement gaps, reuse the proximity condition from Rel-17 concurrent measurement gaps.
Proposal 5: If multiple MUSIM gap instances overlap or occur back-to-back, they are merged into a single instance comprising the union of the individual gap instances.
Proposal 6: If the distance between two MUSIM gap instances is ≤ X ms, they are merged into a single instance comprising the union of the individual gap instances and the space between them.
Proposal 7: If the distance between two MUSIM gap instances is > X ms, both individual gap instances are kept separately.
Proposal 8: Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority.
Proposal 9: Collisions between L3/L1 measurement resources and MUSIM gaps are handled in the same way as collisions between L3/L1 measurement resources and measurement gaps.
Proposal 10: The following parameters need to be updated to account for collisions with MUSIM gaps:
· Kp for intra-frequency and inter-frequency measurements without gaps
· Kgap for intra-frequency and inter-frequency measurements with gaps
· Kgap_EUTRA for inter-RAT measurements
· Kp_CSI-RS for CSI-RS L3 measurements
· Kp,PRS,i for NR positioning measurements
· CSSFintra for intra-frequency measurements
· CSSFinter for intra-frequency measurements
· CSSFinterRAT for intra-RAT measurements
· P scaling factor for L1-RSRP and L1-SINR measurements
Proposal 11: The UE is not required to conduct any transmission towards network A, including PRACH, during MUSIM gaps.
Proposal 12: No measurement requirements in network B will be defined by RAN4.

	R4-2216761
	MediaTek inc.
	Observation 1: NW A can reconfigure the UE with up to 4 MUSIM gaps (3 periodic and 1 aperiodic).
Proposal 1: Focus on scenario where NW A is impacted.
Proposal 2: Considering MUSIM gap impact on L3 measurements, define Kp and Kgap as follows:
· Intra-frequency measurements (without gap):
· Kp = Ntotal / Navailable, where

· Ntotal is the total number of SMTC occasions within the window W, including those overlapped with MGs and MUSIM gaps within the window.
· Navailable is the number of SMTC occasions that are not overlapped with any non-dropped MG occasion or non-dropped MUSIM gap occasion within the window W.
· W is the largest periodicity among MGs, MUSIM gaps and SMTC.
· Inter-frequency measurements:
· Kgap = Ntotal / Navailable, where

· Ntotal is the total number of SMTC occasions that are covered by instances of the associated MG within the window W, including those overlapped with other MGs and MUSIM gaps within the window.
· Navailable is the number of SMTC occasions that are covered by instances of the non-dropped associated MG within the window W.
· W is the largest periodicity among MGs, MUSIM gaps and SMTC.
Proposal 3: Considering MUSIM gap impact on L1 measurements, define P as follows:
· Ntotal / Noutside_MG in FR1
· Psharing factor * Ntotal / Noutside_MG in FR2 with Navailable = 0
· Ntotal / Navailable in FR2 with Navailable > 0
Where,
· Ntotal is the total number of SSB resource occasions within the window W, including those overlapped with MGs, MUSIM gaps or SMTC occasions within the window, and
· Noutside_MG is the number of SSB resource occasions that are not overlapped with any MG nor MUSIM gap within the window W
· Navailable is the number of SSB resource occasions that are not overlapped with any MG, MUSIM gap nor any SMTC occasion within the window W
· W is the largest periodicity among MGs, MUSIM gaps and SSB periodicity.

Proposal 4: RAN 4 to agree on applying priority rule for gap collision handling. Then whether to apply individual priority or gap-group priority can be discussed after.
Proposal 5: Since only the UE knows about what kind of activities to monitor in NW B, UE should be allowed to request appropriate priorities for different gaps from NW A rather than letting NW A assign this priority blindly.
Proposal 6: Request RAN2 to introduce optional signalling so that the UE can request the priority level of MUSIM gaps.
Proposal 7: The gap proximity condition of concurrent gap collision could be reused for MUSIM gap collision with other gaps.
Proposal 8: MUSIM gaps should have high priority against SMTC and L1 measurement resources.
Proposal 9: Priority rule can be used as baseline to handle collision between different MUSIM gaps. Also, aperiodic MUSIM gap can have higher priority than periodic gaps.
Proposal 10: The gap proximity condition of concurrent gap collision could be reused for MUSIM gap collision.
Proposal 11: UE should be allowed to request aperiodic MUSIM gap with a higher priority since it is a one-shot gap that can be used to complete some unfinished tasks in NW B.
Proposal 12: W for aperiodic gap can be defined as:
· max(SMTC period, MGRP_max)+[M], where
· MGRP_max is the largest periodicity among all the periodic gaps and [M] is a time margin for the one-shot aperiodic gap.
Proposal 13: No measurement requirements in network B will be defined by RAN4

	R4-2215469
	xiaomi
	Proposal 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.
Proposal 2: RAN4 to consider to allow UE reporting its preferred MUSIM gap priority in the UE assistance information. 
Proposal 3: The gap proximity condition of concurrent gap collision could be reused for MUSIM gap collision. 
Proposal 4: MUSIM gaps should have higher priority when collide with SMTC/SSB for L1/L3 measurement. 
Proposal 5: RAN4 to define the proximity condition for the collisions between MUSIM gap and SMTC and other L3/L1 measurement resources, where proximity distance of 4ms is the time difference between the ending point of the gap occasion and the starting point of the SMTC occasion and vice versa.
Proposal 6: The principle of defining scaling factor Kp and Kgap for multi-concurrent gaps can be applied to the calculation of Kp and Kgap.
Proposal 7: The principle of defining P value for L1 measurement and RLM/BFD measurement in Rel-17 can be applied to the calculation of P value.
Proposal 8: RAN4 to define MUSIM gap overhead for MUSIM gap(s).
Proposal 9: RAN4 to define the requirements for Network B in RRC idle/inactive and the discussion could be deprioritized.



Open issues summary
Sub-topic 1-1 On collision between MUSIM and legacy gaps
Issue 1-1-1: Clarification on the scope of Rel-17 legacy gap
· Proposals:
· P1: 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). (Apple Qualcomm)
· P2: It is proposed that legacy measurement gaps include all gaps defined till Rel-17 except MUSIM gaps. (CMCC oppo)
· P3: Legacy MG” in Case 1 includes pre-MG, NCSG and ‘normal MG’ (MG configured via GapConfig, or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17) (Huawei).
· Re-use the conclusions from Rel-18 feMG WI on concurrency between MUSIM gaps and pre-MG/NCSG.
· P4: At the phase 1 the gap collision between MUSIM gaps and Rel-17 legacy gaps excludes the scenarios where a MUSIM gap collides with a Pre-MG or NCSG. Also the agreement option 1 of the issue 2-3-2-2 in [4] needs be updated to exclude NCSG and Pre-MG from Rel-17 legacy gaps (vivo). 
· The study on the collision between MUSIM gaps and NCSG/Pre-MG are considered after solutions for collision handling between Pre-MG or NCSG with other gaps are available, i.e., reuse solutions from Rel-18 “further Enhancements on NR and MR-DC Measurement Gaps” WI. 
· P5: RAN4 to focus on determining behavior in case of the collision between MUSIM gaps and Network A gaps in the following scenarios (Nokia):
· Collision between MUSIM gaps and legacy gaps (gaps configured with GapConfig, not GapConfig-r17)
· RAN4 to consider, in a later stage or later release, the behavior for collision of MUSIM gaps in the following scenarios:
· Collision between MUSIM gaps and concurrent gaps
· Collision between MUSIM gaps and pre-configured gaps
· Collision between MUSIM gaps and NCSG
· Collision between MUSIM gaps and positioning gaps
· Recommended WF
· To moderator’s understanding all proposals have similar understanding regarding the scope of case 1 in the WI whereas P1 and P2 emphasize the scope and P3, P4  and P5 provide further consideration on how to handle Pre-MG and NCSG. The concern of P3, P4 and P5 is the concurrent between Pre-MG/NCSG and legacy measurement gap has not been defined in Rel-17 and is discussed in Rel-18 feMG WI. The suggestion of P3, P4 and P5 is to focus on concurrent between MUSIM and legacy measurement gaps (or normal MG in R4-2216335) at phase 1 then study the concurrent between MUSIM gaps and  Pre-MG/NCSG at phase 2 and reuse the conclusions from Rel-18 feMG WI on concurrency between MUSIM gaps and pre-MG/NCSG 
· Suggest to have the following conclusion: 
· The scope of Rel-17 legacy gaps includes Pre-MG and NCSG. 
· At the phase 1 the gap collision between MUSIM gaps and Rel-17 legacy gaps excludes the scenarios where a MUSIM gap collides with a Pre-MG or NCSG. At phase 2 the collision between MUSIM gaps and NCSG/Pre-MG is considered, and the conclusions from Rel-18 feMG WI should be reused for the collision handling between MUSIM gaps and pre-MG/NCSG.

	Company
	Comments

	Ericsson
	We support P3.
We also support to the methods suggested by P4, P5 to split the work as two stages and focus on MUSIM gaps with ‘normal gap’ (gaps configured with GapConfig, or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17) in the first stage.
But we don’t think ePOS gaps in P5 are in the scope.

	Apple
	In general, we are fine with suggestion from moderator. To make it clearer, we propose the following update:
· The scope of Rel-17 legacy gaps includes ‘normal MG’ (MG configured via GapConfig, or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17), Pre-MG and NCSG. 
· At the phase 1 the gap collision between MUSIM gaps and Rel-17 legacy gaps excludes the scenarios where a MUSIM gap collides with a Pre-MG or NCSG. At phase 2 the collision between MUSIM gaps and NCSG/Pre-MG is considered, and the conclusions regarding collision handling from Rel-18 feMG WI should be reused for the collision handling between MUSIM gaps and pre-MG/NCSG.

	CMCC
	For Moderator’s suggestion, in general, we are OK. One question for clarification, when to start phase 2?

	Huawei
	We are fine with moderator’s suggestion with Apple’s update.

	OPPO
	We are generally fine with Apple’s suggestion. One issue is whether and when to study gap collision between MUSIM gap and Rel-15/Rel-16 legacy gap (i.e. configured via GapConfig, perhaps without priority) 

	Qualcomm
	On the scope of legacy gaps, it can be stated simply that legacy gaps include all measurement gaps configured via GapConfig and GapConfig-r17. Whether the scope also includes also Rel-17 pre-configured measurement gaps for positioning can be discussed further.
Regarding the second bullet point in the moderator’s suggestion, we agree that RAN4 can reuse agreements related to collisions involving pre-configured MGs and NCSGs from the discussion of joint requirements for Rel-17 MG_enh. What is not clear is the timeline of ‘phase 1’ and ‘phase 2’.
It may be sufficient to say that RAN4 will reuse the conclusions/agreements from the joint requirements for Rel-17 MG_enh.

	Xiaomi
	Fine with moderator’s suggestion. We want to ask for clarification that does it mean the R17 concurrent gap, where UE is configured one gap via GapConfig without gap ID and gap priority and one gap via GapConfig-r17 with gap ID and gap priority, will be considered in phase 1?

	MTK
	Fine with the moderator’s suggestion.

	Nokia
	We can in principle support the proposed WF by moderator with the clarification from Ericsson and Apple:
focus on MUSIM gaps with ‘normal gap’ (gaps configured with GapConfig, or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17) in the first stage.
We do not agree to following line:
conclusions from Rel-18 feMG WI should be reused for the collision handling between MUSIM gaps and pre-MG/NCSG
As it is not clear what means. Our view is that it means that pre-MG and NSCG work is included implicitly in phase 1 as both GPs has to be considered anyway during phase 1 due to having agreed on ‘should be reused’
We prefer to include positioning gaps

	vivo
	We are fine with Apple’s update as well although we think the meaning of legacy gaps is clear. Also the suggestion from QC is ok for us. 
For CMCC, to our understanding we can start phase 2 immediately after the collision definition between Pre-MG/NCSG with legacy MG is stable in Rel-18 feMG WI.
For oppo and xiaomi, for Rel-15/Rel-16 legacy gap (i.e. configured via GapConfig, perhaps without priority), we can start right now however focus on normal gaps configured with GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17. In the end if priority is introduced to normal MG’ configured via GapConfig, the conclusions achieved of normal gaps configured with GapConfig-r17 will apply automatically. If priority was not introduced, then we can reuse the conclusion on how to handle this issue from Rel-17 Concurrent WI.

For QC, could I know whether Rel-17 MG_enh really means Rel-18 feMG WI or the conclusions from both? To my understanding there is no conclusions from Rel-17 which can be reused for the collision handling definition between Pre-MG/NCSG and normal (legacy) MGs. 
To Nokia, to our understanding reuse the conclusion means adopt conclusions particularly introduced for collision for Pre-MG and NCSG, for example, in Rel-18 feMG WI only activated Pre-MG will be considered in the gap collision. Conclusion like that should be taken into account. 



Issue 1-1-2: Definition of the collision between MUSIM gaps and legacy gaps
· Proposals:
· P1: Definition of gap collision and corresponding proximity condition specified under concurrent gaps can be reused for collision between MUSIM gap and legacy gaps (Apple CMCC Huawei Ericsson Qualcomm MTK)
· P2: (vivo)
· Definition and the gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between MUSIM gap with Rel-17 legacy gaps (excluding NCSG and Pre-MG) 
· For Rel-17 NCSG and Pre-MG, the gap proximity condition for the Rel-17 concurrent gap collision should be used as the baseline. Updates on collision definition for Pre-MG/NCSG from Rel-18 further enhancement on measurement gap WI should be reused in this WI. Agreements of issue 2-14 and 2-15 of [R4-2214346] should be adopted, i.e.,
· (Pre-configured MG and multiple concurrent MGs), the baseline requirement considers collisions on Pre-MG is only considered when Pre-MG is activated.
· When determining if a collision occurs between a NCSG instance and another gap instance, the baseline requirement considers the total NCSG duration, including both the VILs and the ML.  
· Recommended WF
· To moderator’s understanding P1 and P2 are similar. 
· The only extra point of P2 is for the definition of the collision between Pre-MG/NCSG and MUSIM gaps, the related conclusions from Rel-18 feMG WI should be reused. For example, for the Pre-MG, the conclusion “collisions on Pre-MG is only considered when Pre-MG is activated” should be reused for the collision definition between MUSIM gaps and Pre-MG.
· Suggest to check whether P2 is agreeable or not. 

	Company
	Comments

	Ericsson
	P1.
We’re also fine with P2, but we think the 2nd bullet should be discussed in Rel-18 feMG WI. Thus, we update a little as P2-1:
· Definition of gap collision and corresponding proximity condition specified under concurrent gaps can be reused for collision between MUSIM gap and ‘normal’ gaps
· RAN4 to re-check the definitions for MUSIM gaps colliding with Pre-MG/NCSG after Rel-18 feMG WI achieving the progress. 

	Apple
	Fine with both P1 and P2. The updated P2 from E/// is also acceptable. 

	CMCC
	Both P1 and P2 are OK for us.

	Huawei 
	We are fine with E/// wording above.

	OPPO
	Support P1 at phase 1. When discussing pre-MG and NCSG at phase 2, we agree with Ericsson to reuse FeMG conclusions.

	Qualcomm
	Support Proposal 1. For collisions involving pre-configured MG or NCSG, RAN4 will reuse conclusions from the Rel-18 feMG WI.

	Xiaomi
	Fine with Ericsson’s update.

	Charter
	P1, or Ericsson’s updated P2.

	MTK
	Fine with Option 1 and 2.

	Nokia
	We are fine with the updated proposal from Ericsson except the word ‘normal gaps’ is not clear and need to be clarified. Can Ericsson please clarify the ‘normal gaps’? 

	vivo
	Based on the comment so far we understand there is no fundamental difference and we can go to the wording of conclusion directly. 
The suggesting of the agreements from our side is:
Definition and the gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between MUSIM gap with Rel-17 legacy gaps (excluding NCSG and Pre-MG) 
For the collision definition between Pre-MG/NCSG and MUSIM gaps, related conclusions from Rel-18 feMG WI should be reused



Issue 1-1-3: Priority of MUSIM against other legacy gaps
· Proposals:
· P1: Up to network configuration (CMCC oppo vivo)
· P2: If an explicit priority level is not provided for MUSIM gaps via signalling, MUSIM gaps are assumed to have higher priority than all measurement gaps configured by the network. (Qualcomm)
· P3: Aperiodic MUSIM gap is always prioritized over legacy MG in NW A. (Huawei Ericsson)
· P4: When MUSIM gaps collide with legacy MG, (Ericsson)
· MUSIM paging and AGC occasions should have higher priority than NW-A MG 
· The priority between other MUSIM gaps and legacy MG can be indicated by NW 
· Recommended WF

	Company
	Comments

	Ericsson
	P3. P4.
From our understanding, the basic rule is to keep the paging monitoring in IDLE mode to avoid missing the call for NW-B. Otherwise, the whole MUSIM package cannot work.
On the contrary, the configured MG for L3 measurement is a periodic procedure for NW-A. 
Furthermore, the paging periodicity in Idle mode is sparser than MGRP for NW-A, such as the typical paging periodicity is 1.28s in the network. Thus, paging and the AGC retuning to guarantee the paging performance should be always kept when the paging occasion for NW-B is colliding with measurement gap in NW-A.
For other periodic MUSIM gaps, NW can configure the priority and apply the same gap collision rule together with other NW-A’s gaps.
Furthermore, aperiodic MUSIM gap focus on one-shot UE behaviour should also be kept and has higher priority than other MUSIM gaps and NW-A’s gaps.

	Apple
	Support P1 in principle. P3 is also fine otherwise NW wouldn’t trigger such aperiodic MUSIM gap.
P2 and P4 imply sometimes MUSIM gaps have higher priority than NW-A MG by default. We prefer to leave this to NW-A’s control, to minimize negative impact on NW-A otherwise NW-A may not be willing to configure MUSIM gaps. Especially for AGC occasions in P4, one concern is when to perform AGC and how many samples are needed for AGC for NW-B highly depends on UE implementation. 

	CMCC
	According to our understading, one related issue is whether priority will be configured together with MUSIM, like we did for Rel-17 cocurrent gaps. If the conclusion is that priority fileld will be introduced for MUSIM, it is preferred that the priority is up to network configuration. If the conclusion is that the priority is not configured for MUSIM, a default priority can be considered.

	Huawei 
	Support P1 for periodic MUSIM gaps and P3 for aperiodic MUSIM gaps.
On P2, we are not sure if we need to consider such a scenario. In our understanding, when there is collision, NW-A can always configure the priority for collision handling?
On P4, we are open to further study. In general, we prefer to leave the priority to NW configuration for all MUSIM gaps, which is simple and flexible for NW-A. 

	OPPO
	Support P1.
P3 is also reasonable for aperiodic MUSIM gap. We wonder whether this is to define restriction on NW configuration, aperiodic MUSIM gap can only be associated with higher priority, or this is to introduce a default priority rule for aperiodic MUSIM gap no matter which priority is configured.
The scenario for P2 and P4 may be valid, we are open to discuss. 

	Qualcomm
	Support Proposal 2. This is reasonable as a default assumption because MUSIM gaps typically will have longer periodicity compared to measurement gaps so they are unlikely to cancel all occasions of other measurement gaps. In order to keep the infrequent occasions of MUSIM gaps they should be given higher priority than measurement gaps.
We don’t think that the priority of MUSIM gaps should be left up to network A. Network A will not have a good understanding of how the MUSIM gaps are used by the UE.
To Apple’s comment: Network A can always choose not to configure (some of) the MUSIM gaps requested by the UE if it anticipates large impact due to the MUSIM gaps. However, this scenario seems unlikely. The UE will try its best to make good use of the MUSIM gaps that it requests while staying connected to network A. And the UE can also request MUSIM gaps to be released.
Proposal 3 can be addressed by issue 1-4-1.
Regarding Proposal 4, network A would not be aware of which MUSIM gaps are used by the UE for paging monitoring. 
To the supporters of Proposals 1 and 4: currently there is no network signalling to indicate the priority of MUSIM gaps.

	Xiaomi
	We support P1 as baseline, open to further study the default priority if NW not configure the priority.

	Charter
	In general, we support when MUSIM is prioritized over other gaps, set as a default priority. 
Nevertheless, all Proposals either state MUSIM is prioritized or it is up to network configuration. We favor primary that MUSIM got a higher prioritization by default. After all, we see the MUSIM use case that the UE would like to be a multi-SIM UE, not the other way around. Hence, here we are enabling it (standardizing it) by giving the Networks the tools to configure and handling multi-SIM UEs in their networks. 
Therefore, we primary support P2, P3, and first bullet of P4. 
Otherwise, we may compromise to P1 - up to the network to configure.

	MTK
	For P1, we understand that NW can configure MUSIM priority, however, this priority can be allowed to be requested by the UE (since only UE knows the purpose of MUSIM gaps). Then it is up to the NW whether to comply with the UE request or not. In other words, there is no harm if UE request the priority for MUSIM gaps from the NW since at the end it is up to the NW either to accept or reject UE request for MUSIM priority. Therefore, we can accept Option 1 with this understanding, which will also address the intention of P2 and P4.
P3 also can be supported in our view as aperiodic MUSIM gap is a one shot which can be prioritized.

	Nokia
	We can support starting with P1 as baseline. However, we see that RAN4 need to consider the serving cell operation as we also discuss under next Issue. We have different view than P2. It is true that network can always deconfigure and set the priority accordingly. However, it is not that simple. For example, the most important aspect must be to ensure the connection and mobility robustness on the serving network (network A). Hence, if the UE is at cell center the impact from P2 is likely not causing problem. However, if UE is at cell edge the scenario is very different and MUSiM gaps may need to be skipped if the overlap with legacy gaps. More discussion is likely needed.
For P3 and P4 we see that similar discussion as for P2 is needed. For example, the impact from MUSIM on the serving network mobility and connection.
One clarifying question to P3 and P4: is there a known one-to-one mapping between aperiodic MUSIM gaps and the purpose of the GP (like paging)?

	vivo
	From our side we think this issue is jointly related to a few issues:
1. whether priority will be introduced to MUSIM gaps, if so, how to introduce it
2. How to handle prirority for aperiodic gap and gap for NW B paging purpose
3. Whether UE will indicates its prirority preference to NW A if priority scheme is used. 

We support P1 as a baseline and consider P3 and paging in P4 (however AGC should be FFS) and suggest to following way forward:
If priority will be introduced to each individual MUSIM gaps, priority of MUSIM gaps other than aperiodic and MUSIM gap for paging purpose are up to network configuration.
FFS on how to handle aperiodic gap and MUSIM gap for NW B paging purpose



Issue 1-1-4: Solutions for collision between MUSIM gap and legacy measurement gap
· Proposals:
· P1: Priority based solution is reused for gap collision handling between MUSIM gap and legacy gaps. (Apple CMCC vivo xiaomi)
· Option 1a: 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 (Apple vivo xiaomi)
· Option 1b: Further optimization can also be considered and it FFS at current stage. (Apple)
· P2: 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. (Apple)
· P3: When MUSIM gaps collide with legacy MG, RAN4 to differentiate different usages of the MUSIM gaps, such as L3 measurement for cell reselection, paging monitoring etc; (Ericsson)
· The paging for NW-B cannot be dropped when the paging occasion is colliding with MG in NW-A. 
· The SSB for paging AGC retuning in NW-B cannot be dropped when the SSB occasion is colliding with MG in NW-A if the time distance between the SSB and paging occasion is less than 160ms
· Whether priority rule or sharing rule will be applied for other MUSIM gaps is FFS 
· P4: RAN4 to study how mobility conditions can be taken into account for the MUSIM gap priorities (Nokia)
· Recommended WF
· To moderator’s understanding P2 and P3 are for optimization purpose. For example no matter different MUSIM usage is differentiated or not, a solution is needed when collision happens. 
· Suggest to check whether P1 is agreeable as a baseline or not. 

	Company
	Comments

	Ericsson
	P3.
From our understanding, the basic rule should be keeping the paging monitoring for NW-B’s IDLE mode. Otherwise, the whole MUSIM package cannot work.
The general priority rule cannot solve this paging issue. Both NW-A and UE should differentiate the gap for paging with other gaps for L3 measurement.
The SSB for paging AGC retuning and the paging for NW-B cannot be dropped when paging occasion is colliding with MG in NW-A. 
For remaining MUSIM gaps, we’re open to discuss whether priority rule or a hybrid priority rule and sharing rule will be applied following NW’s indication.

	Apple
	Agree with moderator that we can start from P1 and further study other options.

	CMCC
	We support P1. For option 1a, when more than two gaps collide, only the highest priority gap is kept and all other gaps are dropped, in our view, this is a little bit pessimistic, we are not sure about this and suggest to have further discussion.

	Huawei 
	Support the Recommended WF to use P1 as baseline. 
On P1a, we also support that priorities can be allocated to each gap, including MUSIM gap and other MGs configured by NW-A. On how to apply the priority when more than two gaps collide, we suggest to further discuss in Issue 1-7-2. 
The other options can be FFS.

	OPPO
	Support P1 and option 1a. For P3, we think additional work on RAN2 signaling is required to inform NW-A about the usage for each MUSIM gap, we are not sure whether it is feasible.

	Qualcomm
	Support Proposal 1.

	Xiaomi
	[bookmark: OLE_LINK6]We support P1 as baseline.

	Charter
	We support P1 and P3. We see P3's two first bullets as examples of priorities which we support, where MUSIM gaps need to be prioritized over other gaps.

	MTK
	We support P1 as a baseline to use priority rule to handle the collision between MUSIM gaps and legacy gaps. 

	Nokia
	We believe we can use P1 and P3 as combined starting point. But RAN4 would need to account also P4 and discuss if/how a given MUSIM GP impacts the serving network operation in terms of e.g. mobility and connection. As discussed above, behavior at cell center conditions may be rather different than at cell edge where we can expect that UE need e.g., more measurement occasions on serving network to ensure UE can fulfill the measurement requirements for network A.
We see that RAN4 need to account such aspect as well especially as the network does not have much choice in the selection of which MUSIM GP to allocate to the UE.

	vivo
	We support use P1 as a baseline. For the collision between legacy measurement gap and MUSIM gap for NW B paging purpose, we think one way is to handle MUSIM gap for paging purpose with a particular priority then it will not drop when it collides with legacy gaps. Alternatively if there is still concerns on the former way then we can have FFS for MUSIM gap for paging purpose. Anyway we think the legacy gap for NW A measurement  and MUSIM gap for NW B measurement should be based on priority rule. 
For P2 we think it may not necessary to consider gap sharing rule for the collision between MUSIM gaps and legacy gap, at least at this stage. It can be considered for other scenarios like collision between different MUSIM gaps. 
For P4, we really think the MUSIM should be decoupled with NW A mobility conditions. We do not have such considerations in the Rel-17 concurrent WI. 
Suggest to have the following WF:
Priority based solution is reused for gap collision handling between MUSIM gap and legacy gaps except for the case below, when two or more gaps collide, only the highest priority gap is kept and all other gaps are dropped.
For the collision between aperiodic MUSIM gap / MUSIM gap for NW B paging purpose and normal measurement gaps:
       Use priority based solution
       Other solutions 





Sub-topic 1-2 On collision between different MUSIM gaps
Issue 1-2-1: Definition of the collision between different MUSIM gaps 
· Proposals:
· Option 1a: The gap proximity condition of concurrent gap collision could be reused for MUSIM gap collision (MTK xiaomi)
· Option 1b: The gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between different MUSIM gap at least when priority rules are used to handle the collision between MUSIM gaps. (vivo) 
· Option 2: No definition for collision between MUSIM gaps is needed (Huawei)
· Recommended WF

	Company
	Comments

	Ericsson
	We can check this issue after concluding issue 1-2-2.
If RAN4 agrees to still have some priority rules within MUSIM gaps, we’re fine with option 1b. Otherwise, we’re fine with option 2.

	Apple
	This can be revisited after issue 1-2-2 is concluded.

	CMCC
	We are OK with option 1a.

	Huawei 
	Agree with E/// and Apple that this issue can be discussed after Issue 1-2-2.

	OPPO
	Support option 1a, but we are also open to revise it.

	Qualcomm
	Dependent on issue 1-2-2.

	Xiaomi
	Support option1a

	Charter
	We support option 1a, but we are fine to wait until issue 1-2-2 is concluded.

	MTK
	Support Option 1a.

	Nokia
	Can be discussed after 1-2-2.

	vivo
	Agree it is related to issue 1-2-2, suggest to have the following to see whether progress can be made
If priority rules are used to handle the collision between MUSIM gaps, the gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between different MUSIM gap.



Issue 1-2-2: Solutions for collision between different MUSIM gaps
· Proposals:
· Option 1: Priority rule can be used as baseline for collision between different MUSIMs (CMCC MTK vivo)
· Option 1a: Aperiodic gap should have higher priority than periodic gaps once collision happens within MUSIM gaps (Ericsson MTK)
· Option 2: MUSIM gaps could be kept when different MUSIM gaps collide (Ericsson Huawei Qualcomm)
· Option 2a: MUSIM gaps are not dropped due to collision with another MUSIM gap (Huawei, Ericsson)
· Option 2b: (Ericsson)
· When the time duration between the two closest gap occasions within the two measurement gap patterns is shorter than [4]ms and the second gap occasion is for paging, UE should keep both gap occasions instead of dropping any of them. 
· RAN4 to further identify the specific scenarios in which any MUSIM gap shall be dropped case by case
· Option 2c: If multiple MUSIM gap instances overlap or occur back-to-back, they are merged into a single instance comprising the union of the individual gap instances (Qualcomm)
· If the distance between two MUSIM gap instances is ≤ X ms, they are merged into a single instance comprising the union of the individual gap instances and the space between them
· If the distance between two MUSIM gap instances is > X ms, both individual gap instances are kept separately.
· Recommended WF

	Company
	Comments

	Ericsson
	We support option 2, or 2b at least.
When UE request these MUSIM gaps, only UE knows how to use these gaps or the purpose to request such MUSIM gap patterns. On the one hand, NW-A cannot decide which MUSIM gaps should be dropped or kept based on limited information. On the other hand, UE will schedule reasonable MUSIM gaps’ configuration with some dedicated purposes when UE requests the MUSIM gaps.
If companies have different views on whether apply the priority rules in some scenarios, we suggest the group to firstly agree with option 2b.
When the gap occasion used for AGC retuning and the gap occasion for paging are close to each other, UE should keep both gap occasions instead of dropping any of them.
RAN4 can further identify the specific scenarios in which any MUSIM gap shall be dropped case by case.

	Apple
	Open for further study.
Proponents of option 2 do have a valid point that sometimes multiple MUSIM gaps could be kept in case of collision, e.g. gaps for sync/AGC/paging. However, there could be some other kinds of collision, for instance gap for measurement collides with gap for SI reading. It could be possible that UE can only do one thing in case of collision. For this case, keeping all the gaps would result in unnecessary gap overhead.

	CMCC
	If I understand correctly, for Rel-17 concurrent gaps, the reason we have dropping rules for the colliding case is that it is assumed that UE can only handle 1 gap at a time. Based on this understanding, for option 2, we have one question for clarification, for the wording “MUSIM gaps could be kept when different MUSIM gaps collide”, does it mean that UE could handle more than 1 MUSIM simultaneously? 

	Huawei 
	Support option 2 and 2a.
All the MUSIM gaps are requested by the UE, and if two MUSIM gaps are colliding based on UE request, it would mean that UE needs to use both. In addition, the use of MUSIM gaps is up to UE, so it would be unreasonable for NW A to decide which gap should be kept and which one to drop, based on the configured priority.
On option 2b, we understand above reason applies to all collision cases between MUSIM gaps, so perhaps we do not need to differ scenarios.
On option 2c, we are not sure about the first sub-bullet, i.e. why the space between two MUSIM gaps would be considered as gap to NW-A. 

	OPPO
	Prefer option 1. 
The scenario in option 2b is also reasonable. However, we think UE can request a long MG to cover both SSB for AGC and paging, which has been introduced in Rel-17. Besides, UE behavior in each MUSIM gap occasion is up to implementation. It may perform neighbor cell measurement in one gap and UL transmission in the next gap, we do not think it is possible to keep both gaps in this scenario. For simplicity, we prefer to use priority rule. 

	Qualcomm
	We support options 2, 2a and 2c. For option 2c, we propose X = 4 ms as the baseline.

	Xiaomi
	We prefer option 1.
For option 2, we understand that from UE side the MUSIM gap request would be resaonable. However, it is NWA eventually decides the MUSIM gap configuration, we are wandering whether the configuration would be the same with UE’s request ? Furthermore, for the case one MUSIM gap for measurement and one MUSIM gap for paging, even if the distance between SSB and paging is close, they are expected to perform based on two gaps, which we think UE cannot handle simultaneouly.

	Charter
	We support option 1a in terms of the reason that the aperiodic gap should be executed. However, if the other gap should be dropped or kept may need further study. Taking into account, that aperiodic gap will only happen once, the other gap (particularly periodic gap) should be able to execute during the next gap period. We also wonder the same question as CMCC, if UE could handle more than 1 MUSIM simultaneously for other collision scenarios?

	MTK
	We support Option 1.
For Option 2, we have the following concerns:
· If UE is configured with 3 or 4 MSUIM gaps, there will be a case when multiple (e.g., 4) MUSIM gaps are colliding at the same time (in a cascade manner) and if they are all kept (i.e., no dropping) it will result in a very long gap occasion for MUSIM, which will have a negative impact on NW A performance.
· If MUSIM gaps are kept, it could result in some low priority MUSIM gap (e.g., for measurement) be treated same as high priority MUSIM gap (e.g., for paging) when they collide with each other.
· If MUSIM gaps are merged due to MUSIM collisions, it will result in a single aperiodic pattern for MUSIM. Then the purpose of having up to 4 MUSIM configurations for the UE will have no meaning.

	Nokia
	We think inter-MUSIM priority rule can be applied but complexity of the gaps, priority and dropping rules starts to become high. However, if RAN4 decide to drop MUSIM gaps in case of overlap/collision the rules need to be clear to ensure that resources where a gap is dropped can be reused for scheduling. 
For P2 which is also a possible solution RAN4 should also consider the possible side effect of having ‘combined’ MUSIM GL which may end up being very long. We have listed earlier our concern on the possible impact on the serving network (network A). 
We are fine to consider both P1 and P2 further.

	vivo
	To our understanding option 2 does not suitable for all scenarios hence if option 2 is used, option 1 is still needed to handle scenarios which cannot be handled by option 2. 




Sub-topic 1-3 On collision between MUSIM gaps and other signals
Issue 1-3-1: Definition of the collision between MUSIM gaps and other signals
· Proposals:
· Option 1: A L1/L3 measurement resource is considered to be overlapped with a periodic MUSIM gap if it overlaps a MUSIM gap occasion, a L1/L3 measurement resource is considered to be overlapped with an aperiodic MUSIM gap if it overlaps that aperiodic MUSIM gap occasion (vivo)
· Option 1a: Condition “XXX is overlapping with MG” is used for defining MUSIM gap collision with SMTC and L1 measurement resources in NW A. (Huawei)
· Option 2: RAN4 to use the proximity condition to define the collision between MUSIM gaps with SMTC and L1 measurement resources (Ericsson xiaomi)
· Recommended WF

	Company
	Comments

	Ericsson
	Option 2
In NTN, UE vendors to consider the collision rule with the proximity between SMTC and MG since UE cannot perform two consecutive measurements together.
We think MUSIM gaps’ timing is fully depending on NW-B’s configuration. Different with NW-A’s gap, NW-A cannot align the MUSIM gaps with SMTC very well. Thus, it’s better to follow the latest SMTC and MG’s proximity condition defined in NTN other than using the legacy rule.

	Apple
	Support option 2 as a starting point.

	CMCC
	We are OK with option 1, which is same as we did for the difinition of overlapping between RLM resource or SMTC and gap.

	Huawei 
	Support option 1 and 1a.
On option 2, it should be noted that we already have collision between L1/L3 measurement resource and MG since Rel-15, and we do not see any reason to use a different collision definition for MUSIM gaps. It should also be noted that in NTN what was defined is the collision between one SMTC outside MG and another SMTC within MG, so it is essentially collision between two SMTCs but not between SMTC and MG.

	OPPO
	Support option 1.

	Qualcomm
	Support options 1 and 1a. Same treatment as measurement gaps.

	Xiaomi
	Support option 2.  We share the view with Ericsson that NW A cannot always align the MUSIM gap and SMTC. We propose to reuse the proximity distance of 4ms between the gap occasion and the SMTC occasion.

	MTK
	Support Option 1 and 1a. Agree with HW comment, we also have same understanding, the definition of collision between MUSIM gap and L1/L3 should be no different from the collision between MG and L1/L3. In addition, for NTN, the scenario was different and cannot be applied here (as there was concern about doppler impact on when the UE need to retune to measure the SMTC which is adjacent to the MG).

	Nokia
	As starting point we can use P2. But more discussion is needed and P2 is agreeable without further considerations and discussion.
However, the current proximity is 4ms. Considering MUSIM gaps, L3 measurements/SMTC, L1 measurements and other measurements it seems very important to discuss and agree on how to ensure serving network operation – which must be the highest priority. 
Can proponent please clarify that ’proximity condition’ refer to the condition defined for concurrent gaps in Rel-17?

	vivo
	Support option 1.  Same view as Huawei and CMCC and do not find any reason to have a different collision definition between MUSIM gaps and L1/L3 measurement resources since it was used since Rel-15. 




Issue 1-3-2: Priority of MUSIM against SMTC, and other L3/ L1 measurement resources 
· Proposals:
· Option 1a: Collisions between L3/L1 measurement resources and MUSIM gaps are handled in the same way as collisions between L3/L1 measurement resources and measurement gaps (Qualcomm)
· Option 1b: MUSIM gaps should have high priority against SMTC and L1 measurement resources (oppo Apple vivo Ericsson MTK xiaomi)
· Option 1c: UE is in general not expected to transmit or receive signals for NW A (including SMTC and L1 measurement resources) during MUSIM gaps, except for signals used for random access procedure (Huawei).
· Option 2: RAN4 follows NTN to define the proximity between SMTC/L1 measurement resources with MUSIM gaps (Ericsson) 
· Apply priority rule between MUSIM gaps and SMTC/L1 measurement resources for NW-A based on NW-A’s priority indication, or
· Apply sharing rule between MUSIM gaps and SMTC/L1 measurement resources for NW-A
· Option 3: RAN4 to discuss how to handle overlap between MUSIM gaps and SMTC in network A for RRC connected procedures like e.g., mobility procedures in Network A (Nokia)
· Recommended WF
· To moderator’s understanding option 1a, 1b, 1c have the same understanding, the principle is option 1a and option 1c provides detailed information on option 1a. Option 1b can be deduced from option 1a and 1c. 
· Option 3 is not mutually exclusive with option 1 or 2. 
	Company
	Comments

	Ericsson
	Option 1b or option 2 depends on issue 1-3-1 which definition will be used.

	Apple
	We can start from option 1b and further discuss other possible optimization.

	Huawei 
	Support 1a, 1b and 1c, and we have same understanding with the moderator on those 3 options.
On option 2, the MG priority so far is for collision between MGs, applying priority also for L1/L3 measurement resource is very complex. On the other hand, there is no clear benefit considering that NW-A can already decide whether to configure MUSIM gaps or not.
On option 3, we are open to further discuss, but our preference is not to define specific handling for collision between MUSIM gaps and specific RRM procedures / transmissions or receptions in NW-A because it has not been defined for existing MGs.
We can understand the point of option 3, but we are not sure if RAN4 needs to specify such details for MUSIM gaps when the corresponding handling has not been specified for legacy MGs, i.e. it is already possible to have legacy MG colliding with those procedures, but RAN4 has not defined how to handle the collision between NW A MG and all the procedures.

	OPPO
	Support option 1a, 1b and 1c. We think the legacy solution to handle collision between L3/L1 resource between gap is to prioritize gap.  
As for priority rule in option 2, no priority information is associated with L3/L1 measurements in the current signaling framework. The sharing rule may result in throughput loss in NW-A. 

	Qualcomm
	Option 1a.

	Xiaomi
	Support 1a, 1b and 1c

	Charter
	We support option 1b.

	MTK
	Support Option 1b.

	Nokia
	We are fine to initiate the discussion using options 1a, 1b and/or 1c but we believe option 3 needs to be accounted in the discussion.
Challenge with MUSM gaps is the fact that no mandatory gaps has been agreed and understanding is that network is assumed to allocate the UE requested MUSIM GP. It is not clear what happens if network allocates another MUSIM GP than requested except, we assume UE may not support it.
This also means that if network allocates a MUSIM GP as requested it need to be clear/predictable what the possible impact on other measurements would be.

	vivo
	Ok with 1a, 1b and 1c. For option 2, share same view with Huawei and oppo and we do not think sharing rules can be used between L3/L1 measurement. For option 3, also share the same view as HW that we need figure out basic solution at least at this stage and whether any other optimization is for FFS. 



Issue 1-3-3: Priority of MUSIM against uplink signals, such as PRACH, CSI-RS reporting 
· Proposals:
· P1: The UE is not required to conduct any transmission towards network A, including PRACH, during MUSIM gaps (Qualcomm)
· P2: When MUSIM gaps collide with DL RS or UL signals, RAN4 to differentiate different usages of the DL RSs and UL signals in NW-A (Ericsson)
· P3: For the Priority of MUSIM against uplink signals such as PRACH, CSI-RS reporting, suggest to reuse rules defined at 5.14 of TS38.321 (copied below for reference)
· [image: ]
· Recommended WF
	Company
	Comments

	Ericsson
	P2, P3.
We don’t think P2 and P3 are contradiction each other.
P3 is captured in RAN2 spec. mainly focus on data procedure with MG.
One-shot RRM mobility procedures in NW-A, such as Handover/ Re-establishment/RRC redirection/SCell activation/SI update should be prioritized than measurement is captured in RAN4 spec. mainly for RRM procedure with MG. 
In the WID, the main intention to define the MUSIM gaps requirement is to guarantee minimized impact on NW-A’s performance. Some mobility procedures in NW-A are one-shot procedures which are very important for NW-A. If the procedure’s delay is extended, it will have severe impact to NW-A. At the same time, the L3 measurement procedures in IDLE mode are periodic procedures and has less important than these one-shot NW-A’s procedures.
In TS38.133 we captured the collision between L3 measurement with these procedures as follow. We think MUSIM gaps should follow the similar rules.
· …Longer delays for RRM measurement requirements, and in case of FR2 also SSB based RLM/BFD/CBD/L1-RSRP measurement requirements, can be expected during the cell detection time for unknown SCell activation.
· …If the above-mentioned reference signal configured for L1-RSRP measurement is aperiodic CSI-RS resource, longer cell identification delay would be expected.


	Apple
	Open for further study. At least we don’t think MUSIM gaps shall always have higher priority for all the UL Tx in NW-A.

	Huawei
	Support P3. 
Similar as Issue 1-3-2, we prefer to follow the same approach as normal MG configured by NW-A.

	OPPO
	Support P1 and P3.

	Qualcomm
	Support P1

	Xiaomi
	Support P3.Open to further check other options.

	MTK
	Open to further study.

	Nokia
	Do not fully support P1. We would assume a starting point would be to apply same rules as for e.g. RRM measurement gaps.

	vivo
	Our understanding is all issues in this topic has been discussed and conclusions are made when normal measurements are specified. We suggest the basic principle is to follow the same approach as that of normal MG. 



Issue 1-3-4: Other aspects on collision between MUSIM gaps and other signals
· Proposals:
· P1: RAN4 to define the priorities for each procedure in both NW-A and NW-B in desending order as follow. The gaps or resources for higher priority procedures should be kept once the collision happens. (Ericsson)
· Priority 1: One-shot RRM mobility procedures in NW-A, such as Handover/ Re-establishment/RRC redirection/SCell activation/SI update;
· Priority 2: Periodic paging monitoring or one-shot procedure in NW-B Idle mode, such as On-demand SI reading, SIB reading;
· Priority 3: Measurements procedures for both NW-A and NW-B
· P2: RAN4 to discuss how to handle overlap between MUSIM gaps and SMTC in network A for RRC connected procedures like e.g., mobility procedures in Network A (Nokia)
· P3: RAN4 not to define specific handling for collision between MUSIM gaps and specific RRM procedures / transmissions or receptions in NW A. (Huawei)
· Recommended WF
	Company
	Comments

	Ericsson
	P1.
This issue is similar as issue 1-3-3.
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. Some mobility procedures in NW-A are one-shot procedures, such as Handover, Re-establishment, RRC redirection, SCell activation. These procedures are very important from NW-A. If the procedure’s delay is extended, it will have severe impact to NW-A. 
At the same time, the L3 measurement procedures in IDLE mode are periodic procedures and has less important than these one-shot NW-A’s procedures.

	Huawei
	Support P3.
We understand options in this issue are already discussed in Issue 1-3-2 and 1-3-3 and 1-1-3.

	Qualcomm
	Support P3

	MTK
	Support P3

	Nokia
	As proposed and discussed for other issues we believe RAN4 need to consider how allocated MUSIM gaps may impact at least some of the essential procedures in Network A. Whether this is mobility, HO, paging etc can be further discussed.

	vivo
	We agree that this issue can be embedded into issue 1-3-3



Sub-topic 1-4 Other aspects on priority for MUSIM gaps
Issue 1-4-1: Priority assignment for MUSIM gaps
· Proposals:
· P1: Priority of MUSIM gaps, including both periodic and aperiodic gaps, should be up to NW configuration (oppo CMCC Huawei)
· P2: Whether UE could request priority should be discussed in RAN2 (oppo)
· P3-a: UE should be allowed to request appropriate priorities for different MUSIM gaps from NW A (Qualcomm MTK xiaomi); 
· Request RAN2 to introduce optional signalling so that the UE can request the priority level of MUSIM gaps (Qualcomm MTK)
· P3-b: Regarding priority assignment for MUSIM gaps, network A can fulfil this task with the facilitation from UE side when UE requesting MUSIM gaps. A LS should be sent to RAN2 after RAN4’s solution is stable. (vivo)
· P4: Define gap priority for MUSIM gaps that depend on the gap purpose; Network A should be able to configure MUSIM gap priorities for each purpose; RAN4 to study how mobility conditions can be taken into account for the MUSIM gap priorities.  Send LS to RAN2 asking how priority can be specified for MUSIM gaps and legacy gaps. (Nokia)
· Recommended WF

	Company
	Comments

	Ericsson
	We agree to send LS to RAN2. 
However, for the details, we don’t think optional priority can help to solve the MUSIM gaps collision issue. Different with the optional priority in the indication, we suggest to indicate the usage of the gaps or at least indicate which MUSIM gap is for paging. The paging gap should be always prioritized. This rule can be pre-defined or indicated by a special priority indication.

	Apple
	Support P1, P3 and P4. Adding usage information when requesting gaps as commented by E/// also makes sense to us. 

	CMCC
	If the priority is configured together with MUSIM, like we did for Rel-17 cocurrent gaps, it is preferred that the priority is up to network configuration. As for UE request, we are open for discusion.

	Huawei 
	Support P1.
On requesting priority for MUSIM gaps, we are not sure if can solve the concerns because it is still up to NW-A to decide whether to configured MUSIM gaps and the priority of MUSIM gaps.
On informing the usage or purpose of MUSIM gaps, we understand it has already been discussed in Rel-17 in RAN2 but it was not agreed. We prefer not to repeat the same discussion in Rel-18.

	OPPO
	Support P1. 
Whether UE could provide the priority information or usage for MUSIM gap, we think it should be up to RAN2 decision. 

	Qualcomm
	Support P3-a.

	Xiaomi
	We support U be allowed to indicate more information for the MUSIM gap. Priority imformation is preferred, open to usage information.

	Charter
	We think the UE should be allowed to request what it thinks would be appropriate priorities. After all, it is the UE that has multiple SIM, and will probably know what action it would like to act on (prioritizes). Then it will be up to network to configurate the priority, but we see it would be good to consider the UE’s requests.
We support P3-a, but in the end, the priority will be set by P1 (Up to network configuration)

	MTK
	We support P3-a.
In our view P1 is actually not contradicting with P2 and P3-a. The idea of allowing UE to request the priority for MUSIM gaps from the NW does not mean NW will not configure this priority. In fact, NW can accept or reject UE request for these priorities for MUSIM gaps. It means there is no harm if the UE is allowed to suggest the priority (along with other MUSIM gap configurations) to the NW when requesting the MUSIM gap.

	Nokia
	We assume RAN4 firstly need to agree which types of priority would be needed. There need to be agreement and understanding on terms like purpose, aperiodic, periodic etc. and which need priority and how it should work.
It is not clear how P3-a should function. We would like to understand what would happen if such requested priority is not granted?

	vivo
	Based on the comments the majority view is to allow UE to indicated gap priority or other information to facititate NW A to assign priority to MUSIM gaps. 
To our understanding this means firstly priority should be introduced to MUSIMG signaling since Rel-17 MUSIMG signaling does not have priority definition. 
Suggest the following:
Ask RAN2 to introduce priority into MUSIM configuration signaling
UE can indicate priority or other information such as usage for each MUSIM gap when it requests MUSIM gaps. Detail could be FFS




Issue 1-4-2: Other Priority aspects
· Proposals:
· P1: UE should be allowed to request aperiodic MUSIM gap with a higher priority since it is a one-shot gap that can be used to complete some unfinished tasks in NW B. (MTK)
· P2: At Rel-17 concurrent gap, gaps are configured with different priorities, this principle could be reused as: all configured gaps have different priorities (vivo)
· Recommended WF
· Could proponent further refine P1? The higher priority means the higher priority against other measurement gaps or against other MUSIM gaps or both? 

	Company
	Comments

	Ericsson
	We support P1. It’s the same as our proposal in 1-3-4. We define a general order for different gaps, and this proposal is included.
We don’t support P2. From our understanding, all MUSIM gaps except paging gap can be the same priority. Furthermore, we see a chance to implement the rules for two gaps with same priority.

	Apple
	P1 in this issue is covered by P1 under issue 1-4-1 and we support the later one.
Regarding P2, gaps with equal priority is also possible. Some proposals under previous issue can address equal priority, for instance, gap merging, gap sharing and etc.

	Huawei 
	P1 is covered by Issue 1-1-3, and we support that aperiodic gaps are considered as higher priority than all MGs configured by NW-A.
P2 is fine for MUSIM gap and other MG configured by NW-A. Multiple MUSIM gaps can be configured with same priority as discussed in Issue 1-2-2.

	OPPO
	For P1, we agree that highest priority should be associated with aperiodic MUSIM gap, but whether UE can request priority is FFS.
Support P2.

	Qualcomm
	We believe P1 is a subset of P3-a in issue 1-4-1.

	Xiaomi
	Fine with both P1 and P2

	Charter
	We support P1. 

	MTK
	Fine with P1. In our view aperiodic MUSIM gap can be higher priority than all MGs and all periodic MUSIM gaps.

	Nokia
	P1 and P2 are rather different. We are fine to different priorities for different MUSIM gaps in P2. From network point of view having UE requesting different priorities for any type of MUSIM may be very complicated to handle on network side.

	vivo
	For the priority of aperiodic gap with legacy gap, it was covered by issue 1-1-3. For the priority of aperiodic gap with other MUSIM gaps, it was covered by issue 1-2-2. 
For P2, at least if priority rules is used for the collision between MUSIM gaps and normal (legacy) MGs of NW A, then MUSIM gaps and normal gaps of NW A should have different priorities. (Same as HW’s view)



Issue 1-4-3: Paging issue for MUSIM gap and legacy measurement gap
· Proposals:
· P1: Both NW-A and UE should have the same understanding on which MUSIM gap is used for paging monitoring. RAN4 to further discuss how to identify this paging gap within MUSIM gaps (Ericsson)
· P2: UE should request an exclusive MUSIM gap for paging instead of monitoring paging in several MUSIM gaps. (Ericsson)
· Recommended WF
· Further discussion. 

	Company
	Comments

	Ericsson
	We support both P1 and P2.
Again, we want to emphasize that paging issue should be the first to be solved issue. Other issues are also pending on paging issue.
MUSIM gap for paging should have an exclusive priority and always be kept when collision with other gap happens.
Both NW and UE should have the same understanding on which MUSIM gap is used for paging monitoring.
RAN4 can send LS to RAN2 to further identify this paging gap. Either NW signalling or implicitly indication should be fine.
Furthermore, UE should request only one gap for paging since this gap should have the highest priority.

	Apple
	We agree that paging in NW-B is quite important and shall be prioritized over some procedure in NW-A such as RRM measurement and even RLM/BFD. However, there are some other cases wherein we believe UE shall prioritize NW-A procedure, such as RACH. Paging from NW-B can be sent multiple times, it shall not have higher prioritize than everything in NW-A. Further study is needed.

	Huawei 
	We are open to discuss the two proposals, some here are some comments/ questions from our side:
1) whether this is too restrictive for NW-A e.g. when UE is at cell edge and mobility measurement is time critical, 
2) how about other tasks in NW-B, e.g. SI reading, RACH and SSB measurement (UE needs to do AGC and sync before it receives paging)

	OPPO
	FFS. 

	Qualcomm
	The topic of differentiation between MUSIM gaps by usage was discussed in RAN2 during Rel-17 and there was no signalling added for that purpose.
The UE may request up to three periodic MUSIM gaps and one aperiodic MUSIM gap. We don’t think it’s warranted to further restrict the UE’s choices.

	MTK
	We are open to further study the two proposals.

	Nokia
	P1 makes sense in terms of paging reception. 

	vivo
	Agree that gap for paging purpose is important. 
The issue could be combined with others. 
To Huawei, for the other taske listed we think they can be best effort as discussed during Rel-17 study. 




Sub-topic 1-5 On network A requirements
Issue 1-5-1: General aspects
· Proposals:
· P1: RAN4 to first work on gap collision handling before working on measurement requirements for NWA(Huawei)
· P2: MUSIM gaps can be believed as a gap set with a single priority - The gap for paging monitoring can be an exception within the gap set. (Ericsson)
· Recommended WF

	Company
	Comments

	Ericsson
	We’re fine both P1 and P2.
As we mentioned in last meeting, define MUSIM gaps as a group can reuse R17 concurrent gaps agreement as much as possible. 
For example,
1. Max number of gaps supported in Concurrent gaps
Now at most 2 gaps are supported in concurrent gaps and it seems most of companies suggest to keep this number in R18 MG enh WI. If we believe MUSIM gaps as ‘one gap’, then we don’t need to further discuss this issue here but following Concurrent gaps agreement. Both NW and UE can believe MUSIMs gap as one gap.
2. Order for applying the priority when number of colliding MGs is larger than 2
Now at most 2 gaps are supported in concurrent gaps and no multiple overlapping issues for 2-3-2-4. If we believe MUSIM gaps as ‘one gap’, then we don’t need to further discuss this issue since we still only have two colliding MGs in concurrent gaps.
3. Overhead
RAN4 spent one and a half year to achieve this overhead issue for 2 concurrent gaps. If we believe MUSIM gaps as ‘one gap’, then we don’t need to reopen this issue again in MUSIM gaps.
Again, if no MUSIM gaps will be dropped during the collision within MUSIM gaps, it also implies these MUSIM gaps have the same priority. 

	Apple
	For P1, we think collision between MUSIM gap and SMTC/L1/UL in NW-A is also important. RAN4 can discuss them in parallel.
Regarding P2, we agree some of the benefits as mentioned by the proponents. However, it is also attractive to treat  them as separate patterns from flexibility point of view. 

	CMCC
	We are OK with P1.

	Huawei 
	Support P1, e.g. Issue 1-5-2 and 1-5-3 can be discussed after issues in sub-topic 1-1 – 1-4 are concluded. 
On P2, in our view, NW A may provide different priority for different MUSIM gaps. For example, NW A may consider the periodicity of requested MUSIM gaps, i.e. if the periodicity of a MUSIM gap is very large, NW A may give it higher priority than legacy MGs because the impact of this MUSIM gap to NW A is small while dropping it may cause very long delay to NW B operation. 
It is also noted that allowing NW A to configure different priority for different MUSIM gaps does not preclude NW A to configure same priority for all MUSIM gaps. Adopting the group priority may impose unnecessary restriction to NW A, and may negatively limit the use of MUSIM gaps.

	OPPO
	Support P1.
P2 is up to gap handle solution in previous issues. 

	Qualcomm
	We’re OK to prioritize discussing collisions in the first round.
We have a different view from Ericsson on points 1 and 2. MUSIM gaps are not measurement gaps (this was confirmed by agreements in the previous RAN4 meeting). Gap combinations supported under concurrent measurement gaps do not include MUSIM gaps.
We do agree with Ericsson on point 3 (overhead). We don’t think RAN4 needs to discuss an overhead cap for MUSIM gaps. The situation is quite different from measurement gaps which are completely under the control of the network. MUSIM gaps can only be configured upon request by the UE.

	Xiaomi
	Suppoort P1

	Charter
	We are fine with P1. 

	MTK
	Fine with P1.
For P2, we think having different priorities for MUSIM gaps will help the UE to monitor NW B based on the type of activity being observed.

	Nokia
	P1 is not clear to us and we cannot support it. P1 seems to imply that MUSIM gaps always have higher priority than network A measurements.
P2 is not clear either. Does it mean that from network A measurements etc (operation) point of view all MUSM gaps are seen as a gap with 1 single priority?

	vivo
	For P1, general is ok however some of them can be done parallelly. Suggest no further discussion and we have parallel work when something can be done parallelly. 



Issue 1-5-2: Principle on layer 1 and layer 3 measurement requirements after gap collision handling
· Proposals:
· P1: RAN4 can start from outcome of concurrent gap design, i.e. counting Navailable and Ntotal when defining L1 and L3 measurement requirements. (Apple oppo)
· P2: The following parameters need to be updated to account for collisions with MUSIM gaps (Qualcomm)
· Kp for intra-frequency and inter-frequency measurements without gaps
· Kgap for intra-frequency and inter-frequency measurements with gaps
· Kgap_EUTRA for inter-RAT measurements
· Kp_CSI-RS for CSI-RS L3 measurements
· Kp,PRS,i for NR positioning measurements
· CSSFintra for intra-frequency measurements
· CSSFinter for intra-frequency measurements
· CSSFinterRAT for intra-RAT measurements
· P scaling factor for L1-RSRP and L1-SINR measurements
· P3: Considering MUSIM gap impact on L3 measurements, define Kp and Kgap as follows (MTK)
· Intra-frequency measurements (without gap):
· Kp = Ntotal / Navailable, where

· Ntotal is the total number of SMTC occasions within the window W, including those overlapped with MGs and MUSIM gaps within the window.
· Navailable is the number of SMTC occasions that are not overlapped with any non-dropped MG occasion or non-dropped MUSIM gap occasion within the window W.
· W is the largest periodicity among MGs, MUSIM gaps and SMTC.
· Inter-frequency measurements:
· Kgap = Ntotal / Navailable, where

· Ntotal is the total number of SMTC occasions that are covered by instances of the associated MG within the window W, including those overlapped with other MGs and MUSIM gaps within the window.
· Navailable is the number of SMTC occasions that are covered by instances of the non-dropped associated MG within the window W.
· W is the largest periodicity among MGs, MUSIM gaps and SMTC.
Considering MUSIM gap impact on L1 measurements, define P as follows:
· Ntotal / Noutside_MG in FR1
· Psharing factor * Ntotal / Noutside_MG in FR2 with Navailable = 0
· Ntotal / Navailable in FR2 with Navailable > 0
Where,
· Ntotal is the total number of SSB resource occasions within the window W, including those overlapped with MGs, MUSIM gaps or SMTC occasions within the window, and
· Noutside_MG is the number of SSB resource occasions that are not overlapped with any MG nor MUSIM gap within the window W
· Navailable is the number of SSB resource occasions that are not overlapped with any MG, MUSIM gap nor any SMTC occasion within the window W
· W is the largest periodicity among MGs, MUSIM gaps and SSB periodicity.
· P4: Reuse principles used in Rel-17 when concurrent gaps are configured to define network A L1/L3 measurement requirements when MUSIM gaps are configured for issue 2-2-3 and 2-2-4, i.e., option 1, a scaling factor should be introduced for network A requirements when MUSIM gaps are configured. (vivo xiaomi)
· Recommended WF
· To moderator’s understanding fundamentally same understanding among different proposals except for different expressions.

	Company
	Comments

	Ericsson
	We can discuss the requirement later after solving the collision issues.

	Apple
	We propose P1 with assumption that collision handling is similar with that defined in R17 concurrent gaps. We are also fine to revisit this after RAN4 concludes previous issues on collision.

	Huawei 
	Same view as E///.

	OPPO
	We are fine with Ericsson’s suggestion.

	Qualcomm
	OK to postpone in the first round.

	Xiaomi
	Fine with Ericsson’s suggestion.

	MTK
	Fine to discuss later after concluding the collision issue.

	Nokia
	Agree with Ericsson

	vivo
	We think the issue can still be discussed parallelly with gap collision handling. Using intra-frequency measurement without gap as an example, Ntotal is total number of occasions before gap collision handling and Navailable is number of occasions after gap collision handing within W. Hence whether reuse Rel-17 concurrent conclusion, for example Kp = Ntotal / Navailable, can be determined even there is no concrete solution on gap collision handing. 
	Ntotal is the total number of SMTC occasions within the window, including those overlapped with measurement gap occasions within the window, and
-	Navailable is the number of SMTC occasions that are not overlapped with any non-dropped MG occasion within the window W, after accounting for measurement gap collisions by applying the measurement gap collision rule in section 9.1.2B.3.




Issue 1-5-3: On the time window W for aperiodic gap
· Proposals:
· Option 1: Not take aperiodic gap into account when determining the time window W, and clarify that the related measurement period will be longer. (oppo)
· Option 2: Take aperiodic gap into account when determining the time window W by adding a time margin. (oppo MTK)
· Option 2a: W for aperiodic gap can be defined as: max(SMTC period, MGRP_max)+[M], where MGRP_max is the largest periodicity among all the periodic gaps and [M] is a time margin for the one-shot aperiodic gap. (MTK)
· Recommended WF

	Company
	Comments

	Ericsson
	We can discuss the requirement later after solving the collision issues.

	Apple
	Can be revisited after RAN4 concludes how to handle this collision.

	Huawei 
	Same view as E/// and Apple.

	OPPO
	We are fine with Ericsson’s suggestion.

	Qualcomm
	FFS

	MTK
	Fine with E/// suggestion.

	Nokia
	FFS

	vivo
	Ok for FFS



Issue 1-5-4: Scenario where network A requirement can be directly reused 
· Proposals:
· P1(Apple): RAN4 needs to identify the scenario wherein NW A operation is impacted from NW B operation. 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
· P2 (oppo): Focus on scenario where NW-A is impacted and discuss the extended measurement period.
· Recommended WF

	Company
	Comments

	Ericsson
	Both proposals are already covered in the collision issues.

	Apple
	Support P1 and P2.

	Huawei 
	Fine with both P1 and P2.

	OPPO
	Support P1 and P2.

	Qualcomm
	This is already addressed by other issues.

	MTK
	Same comment as Qualcomm.

	Nokia
	Agree this is also discussed other places. 
However, we do also agree that aspect is important and needs discussion. We agree with the proposals that impact on network A needs to be identified such that the UE requirements when MUSIM gaps are allocated are clear.

	vivo
	As discussed by previous meeting, it is more straightforward to focus on what will be impacted. 



Sub-topic 1-6 On network B requirements
Issue 1-6-1: Whether to define network B requirements
· Proposals:
· Option 1: Deprioritize NW B requirement in R18 (Apple xiaomi)
· Option 2: No measurement requirements in network B will be defined by RAN4 (oppo Qualcomm MTK vivo)
· Option 2a: RAN4 does not define new UE idle/inactive measurement requirements for measurements on Network B for a UE configured with MUSIM gaps (exiting UE measurement requirement for Idle/Inactive mode applies) (Nokia)
· Option 3: RAN4 to define measurement requirement for NW-B Idle mode which is helpful for both NW-A and NW-B (Ericsson)
· Recommended WF

	Company
	Comments

	Ericsson
	Option 3
From network’s perspective, it’s important to define an Idle mode requirement for NW-B which is helpful for both NW-A and NW-B. NW-A can further understand UE’s beahviour under the MUSIM gaps and the gap usage ratio based on the pre-defined requirement once NW-B’s requirement is defined. Otherwise, the UE’s behaviour under the MUSIM gaps will be a black box to NW-A. At the same time, UE’s behaviour under the MUSIM gaps is also a black box to NW-B if no requirement for NW-B Idle mode is defined

	Apple
	Support option 1.
If RAN4 has to define some NW-B requirements, we suggest RAN4 limiting it to cell re-selection.

	Huawei 
	Support option 2. 

	OPPO
	Support option 2.

	Qualcomm
	Option 2

	Xiaomi
	Fine with Optin1 and 2

	Charter
	We support option 2a. Existing requirements for Idle/inactive mode should be sufficient. Perhaps that is what the supporters of option 2 also thinks?

	MTK
	Support Option 2.

	Nokia
	Support option 2a and option 3.
To clarify our proposal:
Exiting UE measurement requirement for Idle/Inactive mode applies for network B measurements when requested MUSIM gaps are allocated by network A.

	vivo
	Support option 2. For the network B requirements we do not see the benefit for the MUSIM mechanism or network A performance when we have it. From the network A perspective  it is up to network A to assign MUSIM gaps or not after getting a UE request. In addition further UE information is discussed, for example at issue 1-4-1, which allows network A have more understanding on how a UE uses MUSIM gaps. 



Issue 1-6-2: Network B requirements if it will be defined
· Proposals:
· P1: RAN4 has to define some requirement for NW B in R18, RAN4 shall focus on cell reselection (Apple)
· P2: If requirements for measurements in NW B are to be defined, re-use the existing requirements for IDLE/INACTIVE as baseline with DRX cycle replaced by max(DRX cycle, MGRP) (Huawei)
· P3: UE measurement requirements for idle/inactive mode in network B shall be the same as existing Idle/Inactive measurement requirements. (Nokia)
· UE measurement requirement for Idle/Inactive mode on network B, when assigned with requested MUSIM gaps, are the same as for network A. Hence, same as legacy requirements
· Recommended WF

	Company
	Comments

	Ericsson
	We’re fine with P2.
The MGRP should be MUSIM gap. Discuss the detail requirement later

	Apple
	We support deprioritizing NW-B requirement. If RAN4 has to define some NW-B requirements, we suggest RAN4 limiting it to cell re-selection.
Regarding P2 and P3, we think it is better to use NR-U requirement framework as baseline. The MUSIM gap for NW-B measurement may be dropped due to collision. This is similar to LBT failure in NR-U.

	Huawei 
	Support P1 and P2, if NW-B requirements are to be defined. 

	OPPO
	Support P1 and P2.

	Qualcomm
	We don’t support defining new requirements.

	Xiaomi
	FIne with P1 and P1

	Charter
	We support P2. In our view, we don’t really think we defining new requirements, but just linking the existing requirements to be for measurements in NW B in MUSIM gaps. 

	MTK
	We don’t support to define new requirements.

	Nokia
	RAN4 does not need to define any new requirements. We see that P2 and P3 are rather similar in principle
Existing requirements can apply directly for network B measurements when UE has been allocated with the UE requested MUSIM gaps.

	vivo
	Depends on outcome of issue 1-6-1. 



Sub-topic 1-7 Other aspects
Issue 1-7-1: MUSIM overhead
· Proposals:
· 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 (oppo): 
· 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 (vivo)
· [bookmark: OLE_LINK3]Option 3: RAN4 to define MUSIM gap overhead for MUSIM gap(s) (xiaomi)
· Option 4: RAN4 not to define overhead cap for MUSIM gaps. (Huawei)
· Recommended WF

	Company
	Comments

	Ericsson
	Option 2, 4
The overhead issue can follow Rel-17 Con-MGs.

	Apple
	Option 2.

	CMCC
	OK with option 4. It is up to network configuration.

	Huawei 
	Support option 4.
One difference between legacy MG and MUSIM gaps is that legacy MGs are fully controlled by the NW, and as such it makes sense to define some restrictions in the spec to make sure the MG configuration to the UE is reasonable. MUSIM gaps are requested by the UE. UE should be well aware of the consequent data interruption in NW A and measurement burden in NW B, and take them into account when making the request. There is no need to define additional restriction in the spec.

	OPPO
	Can compromise to option 4.
If overhead is introduced, option 2 can also be supported. But we think more restrictions are needed considering up to 3 periodic MUSIM gaps. Option 2 only preclude 2/3 gaps with MGRP=20ms. However, in case of 1 gap with MGRP=20ms and 2 gaps with MGRP=40ms are configured, the total interruption is equivalent to the case of 2 gaps with MGRP=20ms, we think such configuration should also be precluded.  The details can be FFS.

	Qualcomm
	Option 4.

	Xiaomi
	We support option 3. We have concern the MUSIM gap configuration would not be the same as what UE request. For the detailed requirement, we can take option2 as baseline.

	Nokia
	Defining collision/overlap rules can address this issue

	vivo
	Ok with option 2 and 4. 



Issue 1-7-2: Order for applying the priority when number of colliding MGs is larger than 2
· Proposals:
· P1 (Huawei): RAN4 to discuss the order for applying the priority when number of colliding gaps is larger than 2
· P2 (vivo): 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 (Qualcomm): Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority
· Recommended WF

	Company
	Comments

	Ericsson
	If MUSIM gaps are believed as a group and have the same priority, no colliding issue within MUSIM gaps. Also no collision issue with normal MG.

	Apple
	Support P3.

	CMCC
	Can be FFS.

	Huawei 
	Support P1.
We are fine to take P3 as starting point, and cases from P2 can be also considered. 

	OPPO
	FFS. Only keeping the gap with highest priority is a simple and basic solution. Defining the order can bring throughput improvement and we are open to it. 

	Qualcomm
	Support P3.

	Xiaomi
	Support to start with P3

	MTK
	Can be FFS.

	vivo
	OK with P3. 



Issue 1-7-3: Total number of gaps when MUSIM gaps are configured
· Proposals:
· P1: RAN4 to discuss total number of gaps when MUSIM gaps are configured (Huawei)
· Recommended WF

	Company
	Comments

	Ericsson
	If MUSIM gaps are believed as a group and have the same priority, we can follow Rel-17 ConMGs directly.

	Apple
	Support P1.

	Huawei 
	Support P1

	OPPO
	P1 is to avoid too much interruption for NW-A? The we think the overhead cap in issue 1-7-1 may be a better way to handle this issue. 

	Qualcomm
	In our view this is not necessary.

	MTK
	Is the intention to discuss it for collision handling?

	Nokia
	More discussion needed. It is not clear why this is needed.

	vivo
	We think this one is out of the scope of current WI.



Issue 1-7-4: On interruption on network A outside MUSIM gaps 
· Proposals:
· P1: UE is not allowed any additional gaps or interruptions on network A, due to MUSIM operation on network B, outside the allocated MUSIM gaps. (Nokia)
· P2: UE is not allowed to cause any gaps or interruptions on network A, due to MUSIM operation on network B if UE has requested but is not allocated with MUSIM gaps (Nokia)
· Recommended WF

	Company
	Comments

	Ericsson
	Fine with both P1 and P2.

	Apple
	P1 and P2 are fine.

	Huawei 
	We think P1 and P2 are reasonable, but we are not sure if we need to capture them in the spec.

	OPPO
	Support P1 and P2.

	Charter
	Fine with both P1 and P2.

	Qualcomm
	Our understanding is that MUSIM gaps were introduced to enable the UE to switch from network A to network B, in support of MUSIM operation. No impact to network A is expected outside of  MUSIM gaps. P1 and P2 are consistent with that view. That said, we don’t anticipate additional impact to requirements as a result of these proposals.

	MTK
	Similar to HW view, we agree with P1 and P2 and they are common understanding, but we don’t think we need to capture this in the specs.

	Nokia
	Support P1 and P2



Issue 1-7-5: On MUSIM pattern and purpose when defining requirements
· Proposals:
· P1: it is proposed to define RRM requirements based on Rel-17 MUSIM gap patterns defined in Table 9.1.10-1 of TS38.133. (CMCC)
· P2: it is proposed to follow Rel-17 applicability for MUSIM gap pattern that MUSIM gaps are used for Network B and cannot be used for network A measurement. (CMCC)
· Recommended WF
· Conclusions have been made in the issue 2-1-1 and 2-1-2 in [R4-2214349], not necessary to have further discussion.

Issue 1-7-6: On MUSIM operation conditions 
· Proposals:
· P1: RAN4 needs to define the conditions in which the UE is considered to be in MUSIM operation mode. (Nokia)
· Recommended WF

	Company
	Comments

	Ericsson
	We’re open to discuss the conditions.

	Apple
	As long as MUSIM gaps are configured, corresponding requirements shall apply.

	Huawei 
	We understand we are considering the scenario where a MUSIM UE is in CONNECTED under NW A and in IDLE in NW B. Not sure if anything further needs to be defined.

	Qualcomm
	The operating scenarios for Rel-17 MUSIM were already defined by RAN2. We’re not sure if anything else needs to be discussed concerning this issue.

	MTK
	Same comment as Apple.

	vivo
	Do not think we need consider this point since the Rel-17 MUSIM procedure has already defined. The scope and the focus is the RRM requirements after MUSIM gaps are configured. 




Companies views’ collection for 1st round 
Open issues 

CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Issue 1-1-1: Clarification on the scope of Rel-17 legacy gap
· Proposals:
· P1: 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). (Apple Qualcomm)
· P2: It is proposed that legacy measurement gaps include all gaps defined till Rel-17 except MUSIM gaps. (CMCC oppo)
· P3: Legacy MG” in Case 1 includes pre-MG, NCSG and ‘normal MG’ (MG configured via GapConfig, or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17) (Huawei).
· Re-use the conclusions from Rel-18 feMG WI on concurrency between MUSIM gaps and pre-MG/NCSG.
· P4: At the phase 1 the gap collision between MUSIM gaps and Rel-17 legacy gaps excludes the scenarios where a MUSIM gap collides with a Pre-MG or NCSG. Also the agreement option 1 of the issue 2-3-2-2 in [4] needs be updated to exclude NCSG and Pre-MG from Rel-17 legacy gaps (vivo). 
· The study on the collision between MUSIM gaps and NCSG/Pre-MG are considered after solutions for collision handling between Pre-MG or NCSG with other gaps are available, i.e., reuse solutions from Rel-18 “further Enhancements on NR and MR-DC Measurement Gaps” WI. 
· P5: RAN4 to focus on determining behavior in case of the collision between MUSIM gaps and Network A gaps in the following scenarios (Nokia):
· Collision between MUSIM gaps and legacy gaps (gaps configured with GapConfig, not GapConfig-r17)
· RAN4 to consider, in a later stage or later release, the behavior for collision of MUSIM gaps in the following scenarios:
· Collision between MUSIM gaps and concurrent gaps
· Collision between MUSIM gaps and pre-configured gaps
· Collision between MUSIM gaps and NCSG
· Collision between MUSIM gaps and positioning gaps
Tentative agreements:
· The scope of Rel-17 legacy gaps includes normal gaps (MGs configured via GapConfig, or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17), Pre-MG and NCSG. 
· The definition of normal MG is MG configured via GapConfig, or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17.
· [bookmark: _GoBack]Note: the name of “normal” gap maybe be updated to align the term with Rel-18 feMG WI 
· Focus on the collision between MUSIMG gaps and  “normal” MG 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.
Recommendations for 2nd round:
Issue 1-1-2: Definition of the collision between MUSIM gaps and legacy gaps
· Proposals:
· P1: Definition of gap collision and corresponding proximity condition specified under concurrent gaps can be reused for collision between MUSIM gap and legacy gaps (Apple CMCC Huawei Ericsson Qualcomm MTK)
· P2: (vivo)
· Definition and the gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between MUSIM gap with Rel-17 legacy gaps (excluding NCSG and Pre-MG) 
· For Rel-17 NCSG and Pre-MG, the gap proximity condition for the Rel-17 concurrent gap collision should be used as the baseline. Updates on collision definition for Pre-MG/NCSG from Rel-18 further enhancement on measurement gap WI should be reused in this WI. Agreements of issue 2-14 and 2-15 of [R4-2214346] should be adopted, i.e.,
· (Pre-configured MG and multiple concurrent MGs), the baseline requirement considers collisions on Pre-MG is only considered when Pre-MG is activated.
· When determining if a collision occurs between a NCSG instance and another gap instance, the baseline requirement considers the total NCSG duration, including both the VILs and the ML.  
Tentative agreements: 
· Definition of gap collision and corresponding proximity condition specified under concurrent gaps can be reused for collision between MUSIM gap and “normal” gaps.
· For the collision definition between Pre-MG/NCSG and MUSIM gaps, related conclusions from Rel-18 feMG WI should be reused.
Recommendations for 2nd round:
Issue 1-1-3: Priority of MUSIM against other legacy gaps
· Proposals:
· P1: Up to network configuration (Apple Huawei oppo xiaomi MTK Nokia vivo)
· Up to NW A configuration if priority field is introduced to MUSIM, otherwise use default priority (CMCC)
· P2: If an explicit priority level is not provided for MUSIM gaps via signalling, MUSIM gaps are assumed to have higher priority than all measurement gaps configured by the network. (Qualcomm)
· P3: Aperiodic MUSIM gap is always prioritized over legacy MG in NW A. (Apple Ericsson Huawei oppo MTK)
· P4: When MUSIM gaps collide with legacy MG, (Ericsson)
· MUSIM paging and AGC occasions should have higher priority than NW-A MG 
· The priority between other MUSIM gaps and legacy MG can be indicated by NW 
Tentative agreements: No
Recommendations for 2nd round:
Could company check whether priorities are introduced to Rel-17 MUSIM gap configuration signaling is agreeable or not.
If priority is introduced to each individual MUSIM gaps, priority of MUSIM gaps other than aperiodic and MUSIM gap for paging purpose are up to network configuration; FFS on how to configure priority for aperiodic MUSIM gap and MUSIM gap for paging purpose
Other issues are FFS.

Issue 1-1-4: Solutions for collision between MUSIM gap and legacy measurement gap
· Proposals:
· P1: Priority based solution is reused for gap collision handling between MUSIM gap and legacy gaps. (Apple CMCC oppo Qualcomm xiaomi MTK vivo)
· Option 1a: 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 (oppo)
· Option 1b: Further optimization can also be considered and it FFS at current stage. ()
· P2: 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. (Apple)
· P3: When MUSIM gaps collide with legacy MG, RAN4 to differentiate different usages of the MUSIM gaps, such as L3 measurement for cell reselection, paging monitoring etc; (Ericsson Charter)
· The paging for NW-B cannot be dropped when the paging occasion is colliding with MG in NW-A. 
· The SSB for paging AGC retuning in NW-B cannot be dropped when the SSB occasion is colliding with MG in NW-A if the time distance between the SSB and paging occasion is less than 160ms
· Whether priority rule or sharing rule will be applied for other MUSIM gaps is FFS 
· P4: RAN4 to study how mobility conditions can be taken into account for the MUSIM gap priorities (Nokia)
Tentative agreements: No
Recommendations for 2nd round:
Suggest the following:
Priority based solution is reused for gap collision handling between MUSIM gaps and normal gaps of NW A except for the case below, 
         For the collision between aperiodic MUSIM gap / MUSIM gap for NW B paging purpose and normal gaps for NW A:
       Priority based solution
       Other solutions 
Other issues are FFS.


	
	



	
	Status summary 

	Sub-topic #1
	Issue 1-2-1: Definition of the collision between different MUSIM gaps 
· Proposals:
· Option 1a: The gap proximity condition of concurrent gap collision could be reused for MUSIM gap collision (CMCC oppo xiaomi Chapter MTK)
· Option 1b: The gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between different MUSIM gap at least when priority rules are used to handle the collision between MUSIM gaps. 
· Option 2: No definition for collision between MUSIM gaps is needed 
Summary: A few companies suggest to wait for the conclusion of issue 1-2-2.
Tentative agreements: No
Recommendations for 2nd round:
Could company check the following WF?
If priority rules are used to handle the collision between MUSIM gaps, the gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between different MUSIM gap.
Other issues are FFS.

[bookmark: _Hlk116577266]Issue 1-2-2: Solutions for collision between different MUSIM gaps
· Proposals:
· Option 1: Priority rule can be used as baseline for collision between different MUSIMs (CMCC MTK oppo vivo Nokia)
· Option 1a: Aperiodic gap should have higher priority than periodic gaps once collision happens within MUSIM gaps (MTK Chapter)
· Option 2: MUSIM gaps could be kept when different MUSIM gaps collide (Ericsson Huawei Qualcomm Nokia)
· Option 2a: MUSIM gaps are not dropped due to collision with another MUSIM gap (Huawei Qualcomm)
· Option 2b: (Ericsson)
· When the time duration between the two closest gap occasions within the two measurement gap patterns is shorter than [4]ms and the second gap occasion is for paging, UE should keep both gap occasions instead of dropping any of them. 
· RAN4 to further identify the specific scenarios in which any MUSIM gap shall be dropped case by case
· Option 2c: If multiple MUSIM gap instances overlap or occur back-to-back, they are merged into a single instance comprising the union of the individual gap instances (Qualcomm)
· If the distance between two MUSIM gap instances is ≤ X ms, they are merged into a single instance comprising the union of the individual gap instances and the space between them
· If the distance between two MUSIM gap instances is > X ms, both individual gap instances are kept separately.
Tentative agreements:No
Recommendations for 2nd round:
Suggest company to check whether the following is agreeable or not
Solutions for collision between different MUSIM gaps is either down-selected from option 1 or option 2 in issue 1-2-2; or based on both option 1 and option 2 in issue 1-2-2. 




	
	Status summary 

	Sub-topic #1
	Issue 1-3-1: Definition of the collision between MUSIM gaps and other signals
· Proposals:
· Option 1: A L1/L3 measurement resource is considered to be overlapped with a periodic MUSIM gap if it overlaps a MUSIM gap occasion, a L1/L3 measurement resource is considered to be overlapped with an aperiodic MUSIM gap if it overlaps that aperiodic MUSIM gap occasion (CMCC Huawei oppo Qualcomm vivo MTK)
· Option 1a: Condition “XXX is overlapping with MG” is used for defining MUSIM gap collision with SMTC and L1 measurement resources in NW A. (Huawei Qualcomm MTK)
· Option 2: RAN4 to use the proximity condition to define the collision between MUSIM gaps with SMTC and L1 measurement resources (Ericsson Apple xiaomi Nokia)

Tentative agreements: No
Recommendations for 2nd round: Continue discussion 
Issue 1-3-2: Priority of MUSIM against SMTC, and other L3/ L1 measurement resources 
· Proposals:
· Option 1a: Collisions between L3/L1 measurement resources and MUSIM gaps are handled in the same way as collisions between L3/L1 measurement resources and measurement gaps (Huawei oppo Qualcomm xiaomi Nokia vivo)
· Option 1b: MUSIM gaps should have high priority against SMTC and L1 measurement resources (Huawei Apple Ericsson oppo xiaomi chapter MTK Nokia vivo)
· Option 1c: UE is in general not expected to transmit or receive signals for NW A (including SMTC and L1 measurement resources) during MUSIM gaps, except for signals used for random access procedure (Huawei oppo xiaomi Nokia vivo).
· Option 2: RAN4 follows NTN to define the proximity between SMTC/L1 measurement resources with MUSIM gaps (Ericsson) 
· Apply priority rule between MUSIM gaps and SMTC/L1 measurement resources for NW-A based on NW-A’s priority indication, or
· Apply sharing rule between MUSIM gaps and SMTC/L1 measurement resources for NW-A
· Option 3: RAN4 to discuss how to handle overlap between MUSIM gaps and SMTC in network A for RRC connected procedures like e.g., mobility procedures in Network A (Nokia)
Tentative agreements:
Recommendations for 2nd round:
Check whether the following agreement based on option 1a, 1b and 1c is agreeable 
Collisions between L3/L1 measurement resources and MUSIM gaps are handled in the same way as collisions between L3/L1 measurement resources and measurement gaps, i.e., UE is in general not expected to transmit or receive signals for NW A (including SMTC and L1 measurement resources) during MUSIM gaps, which means MUSIM gaps should have high priority against SMTC and L1 measurement resources.
Option 3 is FFS

Issue 1-3-3: Priority of MUSIM against uplink signals, such as PRACH, CSI-RS reporting 
· Proposals:
· P1: The UE is not required to conduct any transmission towards network A, including PRACH, during MUSIM gaps (Qualcomm oppo)
· P2: When MUSIM gaps collide with DL RS or UL signals, RAN4 to differentiate different usages of the DL RSs and UL signals in NW-A (Ericsson)
· P3: For the Priority of MUSIM against uplink signals such as PRACH, CSI-RS reporting, suggest to reuse rules defined at 5.14 of TS38.321 (copied below for reference) (Ericsson Huawei oppo xiaomi vivo)
[image: ]
Tentative agreements:
Recommendations for 2nd round:
Check the following is agreeable or not. 
Reuse the rules for the legacy MGs specified in current specs as listed in P3 as the solution for issue 1-3-3. FFS on other DL/UL signals which are not covered by this agreement.

Issue 1-3-4: Other aspects on collision between MUSIM gaps and other signals
· Proposals:
· P1: RAN4 to define the priorities for each procedure in both NW-A and NW-B in desending order as follow. The gaps or resources for higher priority procedures should be kept once the collision happens. (Ericsson)
· Priority 1: One-shot RRM mobility procedures in NW-A, such as Handover/ Re-establishment/RRC redirection/SCell activation/SI update;
· Priority 2: Periodic paging monitoring or one-shot procedure in NW-B Idle mode, such as On-demand SI reading, SIB reading;
· Priority 3: Measurements procedures for both NW-A and NW-B
· P2: RAN4 to discuss how to handle overlap between MUSIM gaps and SMTC in network A for RRC connected procedures like e.g., mobility procedures in Network A (Nokia)
· P3: RAN4 not to define specific handling for collision between MUSIM gaps and specific RRM procedures / transmissions or receptions in NW A. (Huawei Qualcomm MTK)
Tentative agreements: 
Proposals are covered by previous issues and no more discussion at 2nd round. 
Recommendations for 2nd round:




	
	Status summary 

	Sub-topic #1
	Issue 1-4-1: Priority assignment for MUSIM gaps
· Proposals:
· P1: Priority of MUSIM gaps, including both periodic and aperiodic gaps, should be up to NW configuration (Apple CMCC Huawei oppo Charter)
· P2: Whether UE could request priority should be discussed in RAN2 (oppo)
· P3-a: UE should be allowed to request appropriate priorities for different MUSIM gaps from NW A (Apple Qualcomm Charter xiaomi MTK vivo); 
· Request RAN2 to introduce optional signalling so that the UE can request the priority level of MUSIM gaps ()
· P3-b: Regarding priority assignment for MUSIM gaps, network A can fulfil this task with the facilitation from UE side when UE requesting MUSIM gaps. A LS should be sent to RAN2 after RAN4’s solution is stable. (Apple vivo xiaomi)
· P4: Define gap priority for MUSIM gaps that depend on the gap purpose; Network A should be able to configure MUSIM gap priorities for each purpose; RAN4 to study how mobility conditions can be taken into account for the MUSIM gap priorities.  Send LS to RAN2 asking how priority can be specified for MUSIM gaps and legacy gaps. (Apple Nokia)
Tentative agreements:
Recommendations for 2nd round:
Check whether “UE can indicate priority or other information such as usage for each MUSIM gap when it requests MUSIM gaps” is agreeable or not. 

Issue 1-4-2: Other Priority aspects
· Proposals:
· P1: UE should be allowed to request aperiodic MUSIM gap with a higher priority since it is a one-shot gap that can be used to complete some unfinished tasks in NW B. (MTK)
· P2: At Rel-17 concurrent gap, gaps are configured with different priorities, this principle could be reused as: all configured gaps have different priorities (vivo)
Tentative agreements:
P1 is covered in issues 1-1-3 and 1-2-2, no more discussion on P1 at 2nd round.
Recommendations for 2nd round:
Check the following is agreeable or not
If (assuming) priority rules is used for the collision between MUSIM gaps and normal (legacy) MGs of NW A, then MUSIM gaps and normal gaps of NW A should have different priorities.

Issue 1-4-3: Paging issue for MUSIM gap and legacy measurement gap
· Proposals:
· P1: Both NW-A and UE should have the same understanding on which MUSIM gap is used for paging monitoring. RAN4 to further discuss how to identify this paging gap within MUSIM gaps (Ericsson)
· P2: UE should request an exclusive MUSIM gap for paging instead of monitoring paging in several MUSIM gaps. (Ericsson)
· FFS
Tentative agreements:
Recommendations for 2nd round:




	
	Status summary 

	Sub-topic #1
	Issue 1-5-1: General aspects
· Proposals:
· P1: RAN4 to first work on gap collision handling before working on measurement requirements for NW A(Ericsson CMCC Huawei oppo xiaomi Chapter MTK)
· P2: MUSIM gaps can be believed as a gap set with a single priority - The gap for paging monitoring can be an exception within the gap set. (Ericsson)
· P3: Collision between MUSIM gap and SMTC/L1/UL in NW-A can be discussed in parallel (Apple vivo)
· P4: Different MUSIM gaps will have different priorities. (Huawei MTK vivo)
· P5: P1 and P2 are not clear (Nokia)
Tentative agreements:
Recommendations for 2nd round: 
Continue discussion
Issue 1-5-2: Principle on layer 1 and layer 3 measurement requirements after gap collision handling
· Proposals:
· P1: RAN4 can start from outcome of concurrent gap design, i.e. counting Navailable and Ntotal when defining L1 and L3 measurement requirements. (Apple oppo)
· P2: The following parameters need to be updated to account for collisions with MUSIM gaps (Qualcomm)
· Kp for intra-frequency and inter-frequency measurements without gaps
· Kgap for intra-frequency and inter-frequency measurements with gaps
· Kgap_EUTRA for inter-RAT measurements
· Kp_CSI-RS for CSI-RS L3 measurements
· Kp,PRS,i for NR positioning measurements
· CSSFintra for intra-frequency measurements
· CSSFinter for intra-frequency measurements
· CSSFinterRAT for intra-RAT measurements
· P scaling factor for L1-RSRP and L1-SINR measurements
· P3: Considering MUSIM gap impact on L3 measurements, define Kp and Kgap as follows (MTK)
· Intra-frequency measurements (without gap):
· Kp = Ntotal / Navailable, where

· Ntotal is the total number of SMTC occasions within the window W, including those overlapped with MGs and MUSIM gaps within the window.
· Navailable is the number of SMTC occasions that are not overlapped with any non-dropped MG occasion or non-dropped MUSIM gap occasion within the window W.
· W is the largest periodicity among MGs, MUSIM gaps and SMTC.
· Inter-frequency measurements:
· Kgap = Ntotal / Navailable, where

· Ntotal is the total number of SMTC occasions that are covered by instances of the associated MG within the window W, including those overlapped with other MGs and MUSIM gaps within the window.
· Navailable is the number of SMTC occasions that are covered by instances of the non-dropped associated MG within the window W.
· W is the largest periodicity among MGs, MUSIM gaps and SMTC.
Considering MUSIM gap impact on L1 measurements, define P as follows:
· Ntotal / Noutside_MG in FR1
· Psharing factor * Ntotal / Noutside_MG in FR2 with Navailable = 0
· Ntotal / Navailable in FR2 with Navailable > 0
Where,
· Ntotal is the total number of SSB resource occasions within the window W, including those overlapped with MGs, MUSIM gaps or SMTC occasions within the window, and
· Noutside_MG is the number of SSB resource occasions that are not overlapped with any MG nor MUSIM gap within the window W
· Navailable is the number of SSB resource occasions that are not overlapped with any MG, MUSIM gap nor any SMTC occasion within the window W
· W is the largest periodicity among MGs, MUSIM gaps and SSB periodicity.
· P4: Reuse principles used in Rel-17 when concurrent gaps are configured to define network A L1/L3 measurement requirements when MUSIM gaps are configured for issue 2-2-3 and 2-2-4, i.e., option 1, a scaling factor should be introduced for network A requirements when MUSIM gaps are configured. (vivo xiaomi)
· P5: The issue can still be discussed parallelly with gap collision handling issue (vivo)
Tentative agreements: FFS
Recommendations for 2nd round: continue discussion
Issue 1-5-3: On the time window W for aperiodic gap
· Proposals:
· Option 1: Not take aperiodic gap into account when determining the time window W, and clarify that the related measurement period will be longer. (oppo)
· Option 2: Take aperiodic gap into account when determining the time window W by adding a time margin. (oppo MTK)
· Option 2a: W for aperiodic gap can be defined as: max(SMTC period, MGRP_max)+[M], where MGRP_max is the largest periodicity among all the periodic gaps and [M] is a time margin for the one-shot aperiodic gap. (MTK)
Tentative agreements: FFS
Recommendations for 2nd round:
Issue 1-5-4: Scenario where network A requirement can be directly reused 
· Proposals:
· P1(Apple): RAN4 needs to identify the scenario wherein NW A operation is impacted from NW B operation. 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
· P2 (oppo): Focus on scenario where NW-A is impacted and discuss the extended measurement period.
Tentative agreements:
As discussed at previous meeting, it is more straightforward to focus on what will be impacted. Suggest no more discussion at 2nd round
Recommendations for 2nd round:


	
	



	
	Status summary 

	Sub-topic #1
	Issue 1-6-1: Whether to define network B requirements
· Proposals:
· Option 1: Deprioritize NW B requirement in R18 (Apple xiaomi)
· Option 2: No measurement requirements in network B will be defined by RAN4 (Huawei oppo Qualcomm xiaomi MTK vivo)
· Option 2a: RAN4 does not define new UE idle/inactive measurement requirements for measurements on Network B for a UE configured with MUSIM gaps (exiting UE measurement requirement for Idle/Inactive mode applies) (Nokia Chapter)
· Option 3: RAN4 to define measurement requirement for NW-B Idle mode which is helpful for both NW-A and NW-B (Ericsson Nokia)
Tentative agreements:
Recommendations for 2nd round: 
Suggest to consider compromise solution during 2nd round
Issue 1-6-2: Network B requirements if it will be defined
· Proposals:
· P1: RAN4 has to define some requirement for NW B in R18, RAN4 shall focus on cell reselection (Apple Huawei xiaomi)
· P2: If requirements for measurements in NW B are to be defined, re-use the existing requirements for IDLE/INACTIVE as baseline with DRX cycle replaced by max(DRX cycle, MGRP) (Huawei Ericsson Chapter Nokia)
· P3: UE measurement requirements for idle/inactive mode in network B shall be the same as existing Idle/Inactive measurement requirements. (Nokia)
· UE measurement requirement for Idle/Inactive mode on network B, when assigned with requested MUSIM gaps, are the same as for network A. Hence, same as legacy requirements
Tentative agreements:
Postpone discussion until there is outcome of issue 1-6-1
Recommendations for 2nd round:




	
	Status summary 

	Sub-topic #1
	Issue 1-7-1: MUSIM overhead
· Proposals:
· 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 (oppo): 
· 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 (Ericsson Apple vivo xiaomi)
· Option 3: RAN4 to define MUSIM gap overhead for MUSIM gap(s) (xiaomi)
· Option 4: RAN4 does not to define overhead cap for MUSIM gaps. (Ericsson Huawei Qualcomm oppo Nokia vivo)
Tentative agreements:
Recommendations for 2nd round: continue discussion

Issue 1-7-2: Order for applying the priority when number of colliding MGs is larger than 2
· Proposals:
· P1 (Huawei): RAN4 to discuss the order for applying the priority when number of colliding gaps is larger than 2
· P2 (vivo Huawei): 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 (Apple Qualcomm Huawei xiaomi vivo): Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority
Tentative agreements:
Recommendations for 2nd round:
Check whether P3 could be used as the starting point or not. 

Issue 1-7-3: Total number of gaps when MUSIM gaps are configured
· Proposals:
· P1: RAN4 to discuss total number of gaps when MUSIM gaps are configured (Huawei)
Tentative agreements:
FFS
Recommendations for 2nd round:

Issue 1-7-4: On interruption on network A outside MUSIM gaps 
· Proposals:
· P1: UE is not allowed any additional gaps or interruptions on network A, due to MUSIM operation on network B, outside the allocated MUSIM gaps. (Nokia)
· P2: UE is not allowed to cause any gaps or interruptions on network A, due to MUSIM operation on network B if UE has requested but is not allocated with MUSIM gaps (Nokia)
Tentative agreements:
P1 and P2 are agreeable however no impact on specs
Recommendations for 2nd round:

Issue 1-7-5: On MUSIM pattern and purpose when defining requirements
· Proposals:
· P1: it is proposed to define RRM requirements based on Rel-17 MUSIM gap patterns defined in Table 9.1.10-1 of TS38.133. (CMCC)
· P2: it is proposed to follow Rel-17 applicability for MUSIM gap pattern that MUSIM gaps are used for Network B and cannot be used for network A measurement. (CMCC)
Agreements:
Conclusions have been made in the issue 2-1-1 and 2-1-2 in [R4-2214349].
Recommendations for 2nd round:
Issue 1-7-6: On MUSIM operation conditions 
· Proposals:
· P1: RAN4 needs to define the conditions in which the UE is considered to be in MUSIM operation mode. (Nokia)
Tentative agreements:
Do not need consider this issue in this WI.
Recommendations for 2nd round:




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on RRM requirements for Rel-17 MUSIM gaps
	vivo
	

	
	LS on priority for Rel-17 MUSIM gaps
	vivo
	To: RAN2;

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2215615
	
	On R18 MUSIM enhancement - RRM
	Apple
	Noted
	

	R4-2215725
	
	Discussion on RRM requirements for Rel-17 MUSIM gaps
	CMCC
	Noted
	

	R4-2215826
	
	Discussion on RRM requirements for Rel-17 MUSIM gaps
	OPPO
	Noted
	

	R4-2215969
	
	Considerations on RRM requirements for R17 MUSIM gaps
	vivo
	Noted
	

	R4-2216335
	
	Discussion on RRM requirements for MUSIM gaps
	Huawei, HiSilicon
	Noted
	

	R4-2216459
	
	Discussion on MUSIM gaps
	Ericsson
	Noted
	

	R4-2216513
	
	Discussion on MUSIM requirements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2216724
	
	On requirements for Rel-17 MUSIM gaps
	Qualcomm Incorporated
	Noted
	

	R4-2216761
	
	Discussion on RRM requirements for MUSIM gaps
	MediaTek inc.
	Noted
	

	R4-2215469
	
	Discussion on RRM requirements for Rel-17 MUSIM gaps
	Xiaomi
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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		Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [ RAN2, RAN3, RAN4].

· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose

· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.

· Applicable UE architecture: Dual-RX/Dual-TX UE



The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].



2. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]

· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]

· The following MUSIM gap requirements are considered 

· Measurements in Network A

· Measurements in Network B in RRC idle/inactive

· Note: it is up to RAN4 decision whether to define requirements for Network B.

· 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

· Note: RAN2 work can be triggered by RAN4 LS only, if needed

· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]

· Only MUSIM gap(s) are configured

· MUSIM gap(s) and legacy measurement gap are configured

Note: requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM) 
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		Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [ RAN2, RAN3, RAN4].

· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose

· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.

· Applicable UE architecture: Dual-RX/Dual-TX UE



The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].



2. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]

· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]

· The following MUSIM gap requirements are considered 

· Measurements in Network A

· Measurements in Network B in RRC idle/inactive

· Note: it is up to RAN4 decision whether to define requirements for Network B.

· 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

· Note: RAN2 work can be triggered by RAN4 LS only, if needed

· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]

· Only MUSIM gap(s) are configured

· MUSIM gap(s) and legacy measurement gap are configured

Note: requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM) 
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5.14 Handling of measurement gaps

During a measurement gap, the MAC entity shall, on the Serving Cell(s) in the corresponding frequency range of the
measurement gap configured by measGapConfig as specified in TS 38.331 [5]:

1> not perform the transmission of HARQ feedback, SR, and CSI;

1> not report SRS;

1> not transmit on UL-SCH except for Msg3 or the MSGA payload as specified in clause 5.4.2.2;

1> if the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindoyy is running:
2> monitor the PDCCH as specified in clauses 5.1.4 and 5.1.5.

1> else:
2> not monitor the PDCCH;

2> not receive on DL-SCH.




