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Introduction
This document provides the summary of topic [105][229] NR_DualTxRx_MUSIM for the agenda 8.22 - RRM requirements for Rel-17 MUSIM gaps of WI R18 MUSIM.
Topic #1: General aspects
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218402
	CMCC
	Proposal 1: if the terminology agreed in Rel-18 FeMG is reused for MUSIM discussion, Type-1 MG can be used for the gaps configured via GapConfig, Type-2 MG can be used for the gaps configured via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17.

	R4-2218804
	vivo
	Proposal 1: No requirement applies when legacy gaps configured via GapConfig collide with MUSIM gaps at Rel-18 providing that priority was not introduced for the GapConfig. 

	R4-2219309
	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.
Proposal 1: When MUSIM gaps collide with legacy MG, RAN4 to differentiate different usages of the MUSIM gaps to set the priority, such as L3 measurement for cell reselection, SIB decoding and 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: 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 4: General principle 2: RAN4 to define the priorities for each procedure in either NW-A or NW-B in desending order as follow. The gaps or resources for higher priority procedures should be kept once the collision happens. 
· Level 1: One-shot RRM mobility procedures in NW-A, such as Handover/ Re-establishment/RRC redirection/SCell activation/SI update;
· Level 2: Periodic paging monitoring or one-shot procedure in NW-B Idle mode, such as On-demand SI reading;
· Level 3: Measurements procedures for both NW-A and NW-B
Proposal 5: Both NW-A and UE should have the same understanding on which MUSIM gap is used for paging monitoring.
Proposal 6: When UE requests the MUSIM gaps, UE needs to send the UAI to indicate which MUSIM gap is used for paging instend ot indicate the priority of the MUSIM gap.
Proposal 7: UE should request an exclusive MUSIM gap for paging instead of monitoring paging in several MUSIM gaps.
Proposal 8: To solve the priority issue between NW-A’s gap and MUSIM gaps, RAN4 sends LS to RAN2 to ask adding the UAI for MUSIM gap usage at least for paging gap.
Proposal 9: RAN4 to define the mandatory MUSIM gap patterns.

	R4-2218516
	Qualcomm Incorporated
	Proposal 1: Leverage the following terminology from Rel-18 MG_enh2 in the discussion of requirements for Rel-17 MUSIM gaps
· Type-1 MG: Gap(s) configured via GapConfig without suffix
· Type-2 MG: Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17


	R4-2219891
	Nokia, Nokia Shanghai Bell
	Proposal 2: Network A operation and connection robustness needs to be accounted in the priority discussions.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-1-1: Alignment on terms
· Proposals
· P1: (CMCC Qualcomm)
· Type-1 MG: Gap(s) configured via GapConfig without suffix
· Type-2 MG: Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17
· Recommended WF
· Agree P1
Issue 1-1-2: General aspects
· Proposals 
· P1: RAN4 to define the priorities for each procedure in either NW-A or NW-B in desending order as follow. The gaps or resources for higher priority procedures should be kept once the collision happens. (Ericsson)
· Level 1: One-shot RRM mobility procedures in NW-A, such as Handover/ Re-establishment/RRC redirection/SCell activation/SI update;
· Level 2: Periodic paging monitoring or one-shot procedure in NW-B Idle mode, such as On-demand SI reading;
· Level 3: Measurements procedures for both NW-A and NW-B
· P2-1: Both NW-A and UE should have the same understanding on which MUSIM gap is used for paging monitoring. (Ericsson)
· P2-2: UE and network should have a common understanding regarding MUSM gaps and how they act together with network A operations. (Nokia)
· P2-3: The network and UE can have the same understanding on which MUSIM gap is used for paging reception through priority indicated by a UE when requesting MUSIM gaps (vivo)
· P3: UE should request an exclusive MUSIM gap for paging instead of monitoring paging in several MUSIM gaps. (Ericsson)
· P4: RAN4 to define the mandatory MUSIM gap patterns. (Ericsson)
· P5: Network A operation and connection robustness needs to be accounted in the priority discussions (Nokia)
· Recommended WF
· Check whether P2-1 is agreeable. 
· The relevance of some “one shot” procedures such as Handover/ Re-establishment/RRC redirection/ needs be checked. To moderator’s understanding these 3 procedures are not related to MUSIM gap.  
The following proposals have been covered in Topic #2
Proposal 1: When MUSIM gaps collide with legacy MG, RAN4 to differentiate different usages of the MUSIM gaps to set the priority, such as L3 measurement for cell reselection, SIB decoding and pagining monitoring etc. (Ericsson)
Proposal 2: General principle 1: The paging for NW-B cannot be dropped when the paging occasion is colliding with MG in NW-A. (Ericsson)
Proposal 3: 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. (Ericsson)
The following proposals will be discussed in Topic #2
Proposal 6: When UE requests the MUSIM gaps, UE needs to send the UAI to indicate which MUSIM gap is used for paging instend ot indicate the priority of the MUSIM gap. (Ericsson)
Proposal 8: To solve the priority issue between NW-A’s gap and MUSIM gaps, RAN4 sends LS to RAN2 to ask adding the UAI for MUSIM gap usage at least for paging gap. (Ericsson)
Proposal 1: No requirement applies when legacy gaps configured via GapConfig collide with MUSIM gaps at Rel-18 providing that priority was not introduced for the GapConfig. (vivo)

Topic #2: Collisions between gaps and priority rules
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218157
	Apple
	Proposal 1: priority shall be configured per MUSIM gap.
Proposal 2: priority of MUSIM gap shall be configured such that UE can compare priority of MUSIM gap and gap configured in Gapconfig-r17.
Proposal 3: UE shall indicate the expected priority info when requesting MUSIM gap, e.g. in musim-GapPreferenceList.
Proposal 4: it shall be up to NW A’s decision on priority configuration for MUSIM gaps.
Proposal 5: Priority based solution is reused for gap collision handling between MUSIM gap and legacy gaps. 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.
Proposal 6: 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 7: The gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between different MUSIM gap when priority rules are used to handle the collision between MUSIM gaps.
Proposal 8: Priority rule can be used as baseline for collision between different MUSIMs.
Proposal 9: Aperiodic gap should have higher priority than periodic gaps once collision happens within MUSIM gaps.
Proposal 10: RAN4 shall strike for optimization between MUSIM gaps and SMTC/L1 in NW A. If no consensus, 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.

	R4-2218402
	CMCC
	Proposal 1: if the terminology agreed in Rel-18 FeMG is reused for MUSIM discussion, Type-1 MG can be used for the gaps configured via GapConfig, Type-2 MG can be used for the gaps configured via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17.
Proposal 2: it is proposed that the priority of MUSIM gaps is configured by network, similar like Rel-17 cocurrent gaps.
Proposal 3: it is proposed that priority rule introduced in Rel-17 concurrent gaps is reused for collisions handling between MUSIM gap and legacy measurement gap.
Proposal 4: it is proposed that the definition of collison for Rel-17 concurrent gaps is reused for the collision between different MUSIM gaps.

	R4-2218580
	Xiaomi
	Proposal 1: RAN4 to consider the following two alternatives for priority rule:
Alt 1: different gaps (both MUSIM gaps and legacy gaps) configured with different priorities, and when two or more gap collide, only the highest priority gap is kept and all other gaps are dropped.
Alt 2: same priority configuration between MUSIM gap and legacy gap is allowed, and RAN4 to introduce sharing rule to solve the same priority case.
Proposal 2: RAN4 to consider to allow UE reporting its preferred MUSIM gap priority in the UE assistance information. 
Proposal 3: RAN4 to apply priority rule for collision between different MUSIM gaps.
Proposal 4: The gap proximity condition of concurrent gap collision could be reused for MUSIM gaps collision. 
Proposal 5: The measurement with MUSIM gaps should have higher priority when colliding with SMTC/SSB for L3/L1 measurement. 
Proposal 6: 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.

	R4-2218684
	Apple
	LS
Priority information shall be introduced for MSUIM gap pattern. Priority is expected to be configured per MUSIM gap.
Priority of MUSIM gap shall be configured such that UE can compare priority of MUSIM gap and gap configured in Gapconfig-r17.
UE shall indicate the expected priority info when requesting MUSIM gap, e.g. in musim-GapPreferenceList. However, it is up to network A on priority configuration of MUSIM gap.


	R4-2218808
	vivo
	Observation 1: The usage of a particular MUSIM gap can be implicitly indicated by its priority, if a UE is allowed to indicates its preference on priority for each MUSIM gap when it requests MUSIM gaps. 
Observation 2: The MUSIM priority suggested by a UE can indicate the relative priority among different MUSIM gaps and if possible, the usage of MUSIM gaps with higher priorities.
Observation 3: It is not necessary to consider the impact on MUSIM gap on handover, RRC Re-establishment and RRC Connection Release with Redirection procedure since they are not related.  
Proposal 1: A UE is allowed to indicate preferred priorities for each MUSIM gap when requesting MUSIM gaps from NW A. Related signalling to introduce priority for each MUSIM gap should be introduced by RAN2, i.e., P3-a or P3-b for issue 1-4-1. 
Proposal 2: MUSIM gap priorities are up to NW A configuration, i.e., P1 for issue 1-4-1. NW A will further configure the priorities for MUSIM gaps based on UE’s priority indication, either use the same priority suggested by the UE, or further increase the priority for MUSIM gap with higher priority (aperiodic MUSIM gap or MUSIM gaps for paging purpose) or decrease the priority of MUSIM gap with lower priority, if necessary.   
Proposal 3: It is not necessary to indicate the usage of MUSIM gaps in order to guarantee NW A follows the priority preference indication by a UE when requesting MUSIM gaps. The network and UE can have the same understanding on which MUSIM gap is used for paging reception through priority indicated by a UE when requesting MUSIM gaps.  
Proposal 4: For issue 1-2-2, the solution for colliding between different MUSIM gaps, option 1, priority based rule should be used as baseline and option 2 could be used when corresponding conditions are satisfied. 
Proposal 5: The conditions when applying the combining/non-dropped solution need be clearly defined to ensure NW A and the UE has the same understanding on whether a MUSIM gap is dropped or not, especially under the scenario when both priority based solution (option 1) and combining/non-dropped solution are used together.
Proposal 6: Conditions for MUSIM gaps are kept when they collide each other could be the following and other conditions could be FFS:
· Different MUSIM gaps measure MOs of the same frequency layer
· Among colliding MUSIM gaps, MUSIM gap for paging reception is kept
Proposal 7: When non-dropped conditions are satisfied, further constraints on whether a particular collided MUSIM gap can be kept may need be defined if collided MUSIM gaps are physically overlapped.
Proposal 8: For Issue 1-2-1: Definition of the collision between different MUSIM gaps, support option 1b.  
Proposal 9: For Issue 1-1-4, for MUSIM gaps other than aperiodic MUSIM gap, MUSIM gap for paging reception P1, the priority-based solution can be used for the collision between MUSIM gaps and Type-2 MG.  
Proposal 10: For Issue 1-1-4, for aperiodic MUSIM gap, MUSIM gap for paging reception P1, the gap collision handling solution can reuse or be based on the solution defined in the part of gap handling between MUSIM gaps.   
Proposal 11: For the definition of the collision between MUSIM gaps and other signals, i.e., issue 1-3-1, support option 1.    
Proposal 12: For issue 1-3-2, ok with option 1a, 1b and 1c, i.e., MUSIM gaps should have high priority against SMTC, L3/L1 measurement resources and UE is not expected to transmit or receive signals for NW A (including SMTC, L3/L1 measurement resources) during MUSIM gaps, except for signals used for random access procedure.
Proposal 13: For the collision during a random access procedure, the legacy solution used for the scenario when Type-1 MG collides with Msg2/Msg4 reception or Msg3 transmission can be reused. Alternative how to handle the collision could be up to UE implementation.  
Proposal 14: For issue 1-3-3, Priority of MUSIM against uplink signals, such as PRACH, CSI-RS reporting, support P4 except for the Msg3. 
Proposal 15: Do not specify collision handing solution between MUSIM gaps and a particular RRM procedures like Scell activation/deactivation in NW A.
Attached LS
RAN4 would like to require RAN2 to introduce priority configuration to each MUSIM gap in Rel-18 MUSIM gap configuration signaling

	R4-2218998
	OPPO
	Observation-1: Generally, MUSIM gap for paging and AGC is expected to be configured as higher priority. 
Observation-2: UE Rx behaviour for L1 measurement or L3 measurement without gap is the same as that for data reception. 
Proposal-1: When requesting MUSIM gap, UE could report a 1-bit flag on the preference of higher priority, and no additional bits on MUSIM gap purpose
· When this flag is set as true, NW-A will either agree to configure this MUSIM gap with higher priority or reject the whole MUSIM gap request. 
· When this flag is set as false, NW-A can decide and configure a suitable priority.
Proposal-2: Deprioritize sharing rule between MUSIM gap and legacy gaps in the first stage.  
Proposal-3: Support option 1b: the gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between different MUSIM gap when priority rules are used to handle the collision between MUSIM gaps.
Proposal-4: Support option 1: Priority rule can be used as baseline for collision between different MUSIMs.
Proposal-5: Keep both MUSIM gaps in option 2 only when the involved MUSIM gaps are equally higher priority, and apply priority rule in option 1 in the other scenarios.
Proposal-6: Support option 1 and option 1a to define the collision between MUSIM gaps and other signals. 
Proposal-7: Support option 1a, 1b and 1c for handle collision between MUSIM gap with L1/L3 measurement. 

	R4-2219310
	Ericsson
	Observation 1: Both NW-A and UE know which gap is for paging when UE sends the UAI to NW-A to indicate the paging gap.
Observation 2: UE won’t waste the gaps on purpose once UE requests the MUSIM gaps.
Proposal 1: RAN4 to define hybrid priority configuration as follow.
· MUSIM paging gap and Aperiodic gap should have higher priority than NW-A’s MGs
· The priority for other MUSIM gaps and NW-A’s legacy MGs is up to NW’s configuration 
Proposal 2: When MUSIM gap collides with NW-A’s gap, RAN4 to apply the priority rule as follow.
· The paging gap can be always configured as the highest priority
· Other gaps priorities can be configured fully up to NW-A implementation 
· When two or more gaps collide, only the highest priority gap is kept
Proposal 3: When UE doesn’t inform the paging gap to NW-A, all MUSIM gap’s priorities are configured up to NW-A.
Proposal 4: RAN4 to define default priority rule for the following MUSIM collision scenarios:
· Any of the collision gaps is Type-1 MG;
· NW-A doesn’t configure a priority associated with any of the collision gaps.
Proposal 5: RAN4 to prioritize the gap with longer MGRP once default priority rule is used when collision between MUSIM gap with NW-A gap.
Proposal 6: An L1/L3 measurement resource is considered to be overlapped with a MUSIM gap if it fully or partially overlaps with a MUSIM gap occasion.
Proposal 7: When NW-A’s L1/L3 measurement resources collide with MUSIM gaps, MUSIM gaps should have higher priority.
Proposal 8: When NW-A’s RS resources for one-shot RRM procedure collide with MUSIM gaps, MUSIM gaps should have lower priority.
Proposal 9: When NW-A’s uplink signals for one-shot RRM procedure collide with MUSIM gaps, MUSIM gaps should have lower priority, such as NW-A’s PRACH and CSI-RS reporting for SCell activation should be prioritized.
Proposal 10: When the time duration between the two closest gap occasions within the two measurement gap patterns is shorter than [4]ms,
· If the second gap occasion is for paging, UE should keep both gap occasions instead of dropping any of them,
· If one of the gaps is aperiodic gap, the aperiodic gap should have higher priority than another MUSIM gap,
· Otherwise, the Rel-17 gap priority rule will be applied among the MUSIM gaps.
Proposal 11: The configured priorities for MUSIM gaps are invalid when MUSIM paging gap collides with other MUSIM gaps. Otherwise, the configured priorities are valid.

	R4-2219554
	Huawei, HiSilicon
	Proposal 1: Use priority rule for collision handling between MUSIM gaps and legacy MGs. Sharing rule is considered only if clear use case and benefits are identified.
Proposal 2: Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority.
Proposal 3: Priority of MUSIM gaps is configured by NW-A. FFS whether to support indication from UE side to assist NW-A priority assignment. 
Proposal 4: Different priority can be assigned to different MUSIM gaps.
Proposal 5: The requirements related to MUSIM gaps apply provided that the priorities for any pair of MUSIM gap and legacy MG are different. 
Proposal 6: Aperiodic MUSIM gap is always prioritized over legacy MGs in NW A.
Proposal 7: MUSIM gaps are not dropped due to collision with another MUSIM gap.
Proposal 8: L1/L3 measurement resource is considered to be overlapped with a MUSIM gap if its occasions overlap with the MUSIM gap occasions.
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 legacy MG.
Proposal 10: Collisions between other DL/UL channels/signals and MUSIM gaps are handled in the same way as collisions between DL/UL channels/signals and legacy MG.


	R4-2219887
	Charter Communications, Inc
	Proposal 1: Aperiodic MUSIM gap is always prioritized over legacy MG in NW A.
Proposal 2: If an explicit priority level is not provided for MUSIM gaps, MUSIM gaps are assumed to have higher priority than all measurement gaps configured by the network.
Proposal 3: A UE shall indicate/notify the NW A of a preferred priority of its MUSIM gaps. NW A shall take this into consideration when setting up the configurations. 

	R4-2219890
	Nokia, Nokia Shanghai Bell
	1. RAN4 would first need to decide if there is a need to define priorities among MUSIM gaps
RAN4 would then need to discuss if and how to define priority between MUSIM and non-MUSIM gaps
1. Fixed priority where for example MUSIM gaps would always be of highest priority may lead to a rather inflexible solution.
RAN4 does not consider equal priority between MUSIM and legacy gaps.
UE and network should have a common understanding regarding MUSM gaps and how they act together with network A operations.
For collision between different MUSIM gaps RAN4 applies the dropping known from Rel-17 discussions.
RAN4 to further discuss merging MUSM gaps into a single instance comprising the union of the individual gap instances.
No need to define proximity for collision between MUSIM gap and ‘other signal’
RAN4 can define collision between MUSIM gap and ‘other signal’ as when there is an actual overlap between a MUSM gap and ‘other signal’
RAN4 to define which signals are assumed included as ‘other signals’
RAN4 not to consider only having a fixed MUSIM priority over SMTC, and other L3/ L1 measurement resources.
RAN4 not to consider only having a fixed MUSIM priority over uplink signals, such as PRACH, CSI-RS reporting
Pushing priority decision to network decision without clear understanding of how priorities are to be used is not preferred.
RAN4 should first agree on the overall priority concept between MUSIM gaps and also between MUSIM gaps and legacy gaps.

	R4-2219922
	MediaTek inc.
	Observation 1: Priorities of concurrent measurement gaps are configured by the NW.
Proposal 1: Priorities of both MUSIM gaps and legacy MGs should be configured by the same body (i.e., NW A) to avoid any conflictions, and LS to RAN2 should be sent to introduce the priority for MUSIM gaps.
Proposal 2: Solutions on introducing the priorities for MUSIM gaps:
Solution 1:
· UE  NW A:	UE suggests priorities of MUSIM gaps to NW A
· NW A  UE:	NW A, with the help from UE, assigns the priorities for MUSIM gaps + legacy MGs
Note: this approach is simple, it only requires 2-bits for the UE to suggest the priority of 4 MUSIM gaps. Then the NW extends the priority principle of concurrent gaps to configure MUSIM gaps as well.
Solution 2:
· UE  NW A:	UE suggests priorities of MUSIM gaps + legacy MGs to NW A
· NW A  UE:	NW A, with the help from UE, assigns the priorities for MUSIM gaps + legacy MGs
Note: this approach is also simple, it requires 3-bits for the UE to suggest the priority of 4 MUSIM gaps and 2 concurrent MGs. Then the NW extends the priority principle of concurrent gaps to configure MUSIM gaps. Note that this approach allows the UE to suggest a more comprehensive priorities for MUSIM gaps with respect to the MGs in NW A.
Proposal 3: Request RAN2 to introduce optional signalling so that the UE can request the priority level of MUSIM gaps.
Proposal 4: For the collision between MUSIM gaps and legacy MGs, MUSIM gaps priorities should be configurable and
· High priority can be assigned to MUSIM gap used for paging
· High priority can be assigned to aperiodic MUSIM gap

Proposal 5: The gap proximity condition of concurrent gap collision could be reused for MUSIM gap collision.
Proposal 6: Priority rule can be used as baseline for collision between different MUSIMs, where 
· UE should not monitor multiple frequency layers at the same ltime during collision (UE should only monitor the frequency layer associated to a higher priority MUSIM gap)
· The lower priority gap occasions are considered as dropped.
· Data scheduling is resumed on the dropped gap occasions.

Proposal 7: Condition “XXX is overlapping with MG” is used for defining MUSIM gap collision with SMTC and L1 measurement resources in NW A.
Proposal 8: MUSIM gaps should have high priority against SMTC and L1 measurement resources.

	R4-2218516
	Qualcomm Incorporated
	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: Regarding explicit assignment of priority to MUSIM gaps
· The UE should be allowed to request the priority level for MUSIM gaps.
· Network A configures the priority level of MUSIM gaps based on the request from the UE.
· Request RAN2 to introduce optional signalling so that the UE can request the priority level for MUSIM gaps via UE Assistance Information.
Observation 2: MUSIM gaps are requested by the UE for MUSIM purposes and their specific usage is left up to UE implementation.
Proposal 4: RAN4 shall not impose specific priorities for MUSIM gaps based on their assumed usage. 
Proposal 5: No definition for collisions between MUSIM gaps is needed.
Proposal 6: 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 7:
· If the distance between two MUSIM gap instances is ≤ [4] 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 > [4] 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 11: RAN2 has already defined requirements on the prioritization of MUSIM gaps vs. uplink transmissions. RAN4 does not need to discuss this issue further.


	R4-2219891
	Nokia, Nokia Shanghai Bell
	Proposal 1: At least a priority between MUSIM gaps and legacy gaps is needed.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 2-1 MUSIM gap priority configuration
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 2-1-1: On introduction of priority for MUSIM gaps
  Agreement from RAN4 104-bis-e GTW
         [image: ]
· Proposals
· P1: Priority should be introduced to each MUSIM gaps (Apple Huawei vivo)
· P2: RAN4 would first need to decide if there is a need to define priorities among MUSIM gaps (Nokia)
· Recommended WF
· Discuss whether P1 is agreeable or not

Issue 2-1-2: Priority/usage indication on MUSIM gaps from UE side
· Proposals
· Option 1: When requesting MUSIM gap UE can indicate its preferred priority (Apple xiaomi vivo oppo Charter MTK Qualcomm)
· Option 1-1: indicate preferred priority via e.g. in musim-GapPreferenceList. (Apple)
· Option 1-2: UE could report a 1-bit flag on the preference of higher priority, and no additional bits on MUSIM gap purpose. When this flag is set as true, NW-A will either agree to configure this MUSIM gap with higher priority or reject the whole MUSIM gap request. When this flag is set as false, NW-A can decide and configure a suitable priority. (oppo)
· Option 1-3: Request RAN2 to introduce optional signalling so that the UE can request the priority level of MUSIM gaps (MTK, Qualcomm)
· Option 2: When UE requests the MUSIM gaps, UE needs to send the UAI to indicate which MUSIM gap is used for paging instead of indicate the priority of the MUSIM gap. RAN4 sends LS to RAN2 to ask adding the UAI for MUSIM gap usage at least for paging gap. (Ericsson)
· Option 3: It is not necessary to indicate the usage of MUSIM gaps. The network and UE can have the same understanding on which MUSIM gap is used for paging reception through priority indicated by a UE when requesting MUSIM gaps (vivo)
· Option 4: FFS whether to support indication from UE side to assist NW-A priority assignment (Huawei)
· Option 5: UE suggests priorities of MUSIM gaps + legacy MGs to NW A (MTK)
· Recommended WF
· Discuss whether specific priority can be indicated by UE based on gap’s usage, for example UE always indicates a higher priority for aperiodic MUSIM gap or MUSIM gaps used paging to NW A and indicate relative lower priority to NW A for other MUSIM gaps. 
· Down-select from option 1 or 2 if possible. If option 1 is agreed, suggest to have initial discussion on the signalling used to  indicate MUSIM gap priority within RAN4. 

Issue 2-1-3: MUSIM gap priority configuration
· Proposals
· P1: MUSIM gaps’ priority are up to NW-A configuration (Apple CMCC vivo xiaomi Huawei MTK Qualcomm)
· P1-1: NW A, with the help from UE, assigns the priorities for MUSIM gaps + legacy MGs (Apple vivo MTK Qualcomm)
· P1-2: NW A could further increase/decrease the priorities for all MUSIM gaps based on UE’s priority indication when configure priority for MUSIM gaps by considering type-2 MG’s pro(vivo)
· P2: Hybrid priority configuration (Ericsson)
· MUSIM paging gap and Aperiodic gap should have higher priority than NW-A’s MGs
· The priority for other MUSIM gaps and NW-A’s legacy MGs is up to NW’s configuration 
· When UE doesn’t inform the paging gap to NW-A, all MUSIM gap’s priorities are configured up to NW-A.
· P3: Pushing priority decision to network decision without clear understanding of how priorities are to be used is not preferred (Nokia)
· Recommended WF
· More detail on how the hybrid solution in P2 works is needed.

Issue 2-1-4: Priority setting for particular MUSIM gaps
· Proposals
· P1: The paging gap can be always configured as the highest priority (Ericsson) 
· P2: High priority can be assigned to MUSIM gap used for paging compared with legacy MG (Ericsson)
· P3: Aperiodic MUSIM gap is always prioritized over legacy MGs in NW A. (Huawei Charter Ericsson)
· P4: Aperiodic gap should have higher priority than periodic MUSIM gaps (Apple)
· P5: RAN4 shall not impose specific priorities for MUSIM gaps based on their assumed usage (Qualcomm MTK)
· P6: MUSIM gaps priorities should be configurable and high priority can be assigned to MUSIM gap used for paging or aperiodic MUSIM gap (MTK)
· Recommended WF
· Discuss whether specific priority can be configured based on gap’s usage. For example gaps for paging always have relative higher priority compared with other MUSIM gaps and legacy gaps. 

Issue 2-1-5: On priority between Type-2 MG and MUSIM gaps
· Proposals
· P1: The priorities for any pair of MUSIM gap and legacy MG are different. (Xiaomi Huawei Nokia)
· P1-1: The requirements related to MUSIM gaps apply provided that the priorities for any pair of MUSIM gap and legacy MG are different. (Huawei)
· P2: RAN4 would then need to discuss if and how to define priority between MUSIM and non-MUSIM gaps. RAN4 should first agree on the overall priority concept between MUSIM gaps and also between MUSIM gaps and legacy gaps. (Nokia)
· P3: priority of MUSIM gap shall be configured such that UE can compare priority of MUSIM gap and gap configured in Gapconfig-r17 (Apple)
· P3-1: At least a priority between MUSIM gaps and legacy gaps is needed; (Nokia)
· P4: Same priority configuration between MUSIM gap and legacy gap is allowed, and RAN4 to introduce sharing rule to solve the same priority case. (xiaomi)
· Recommended WF
· TBA
Sub-topic 2-2 On collision between different MUSIM gaps
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 2-2-1: Definition of the collision between different MUSIM gaps 
· Proposals
· Option 1: The gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between different MUSIM gap when priority rules are used to handle the collision between MUSIM gaps (Apple vivo oppo)
· Option 1a: The gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between different MUSIM gap (CMCC xiaomi MTK Ericsson)
· Option 2: No definition for collisions between MUSIM gaps is needed. (Qualcomm)
· Recommended WF
· Check whether the group have the common understanding on the following: Collided MUSIM gaps are not always to be kept/merged, when they cannot be kept/merged priority based dropping solution is still needed and collision definition is needed under this scenario, 

Issue 2-2-2: Solutions for collision between different MUSIM gaps
· Proposals
· P1: Priority rule can be used as baseline for collision between different MUSIMs (Apple Xiaomi vivo oppo Nokia MTK)
· P1-1: UE should not monitor multiple frequency layers at the same ltime during collision (UE should only monitor the frequency layer associated to a higher priority MUSIM gap); the lower priority gap occasions are considered as dropped; Data scheduling is resumed on the dropped gap occasions. (MTK)
· P2: MUSIM gaps could be kept/merged when different MUSIM gaps collide (oppo Huawei)
· P2-1: 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 ≤ [4] 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 > [4] ms, both individual gap instances are kept separately.
· P3: Priority based rule should be used as baseline and non-dropped solution could be used when corresponding conditions are satisfied (vivo)
· P3-1: When the time duration between the two closest gap occasions within the two measurement gap patterns is shorter than [4]ms, (Ericsson)
· If the second gap occasion is for paging, UE should keep both gap occasions instead of dropping any of them,
· If one of the gaps is aperiodic gap, the aperiodic gap should have higher priority than another MUSIM gap,
· Otherwise, the Rel-17 gap priority rule will be applied among the MUSIM gaps.
· The configured priorities for MUSIM gaps are invalid when MUSIM paging gap collides with other MUSIM gaps.
· P4: Further discuss merging MUSIM gaps into a single instance comprising the union of the individual gap instances (Nokia)
· Recommended WF
· Check whether anyone among P1 (dropped based) or P2 (kept based) or P3 (use both methods) is agreeable. Merging needs more clarification as suggested by P4. 

Issue 2-2-3: Conditions to use the MUSIM gap kept/merged solution during collision between MUSIM gaps 
· Proposals
· P1: The conditions when applying the combining/non-dropped solution need be clearly defined to ensure NW A and the UE has the same understanding on whether a MUSIM gap is dropped or not (vivo)
· P2: Conditions for MUSIM gaps are kept when they collide each other could be the following and other conditions could be FFS (vivo)
· Different MUSIM gaps measure MOs of the same frequency layer
· P3: MUSIM gap kept/merged is used only when the involved MUSIM gaps are equally higher priority, and apply priority rule in the other scenarios. (oppo)
· P4: When the time duration between the two closest gap occasions within the two measurement gap patterns is shorter than [4]ms (Ericsson)
· If the second gap occasion is for paging, UE should keep both gap occasions instead of dropping any of them,
· P5: Further constraints on whether a particular collided MUSIM gap can be kept need be defined if collided MUSIM gaps are physically overlapped. (vivo)
· Recommended WF
· TBA
Sub-topic 2-3 On collision between MUSIM and legacy gaps
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 2-3-1:  Solutions for collision between MUSIM gap and Type-2 MG
· Proposals
· P1: Priority based solution is reused for gap collision handling between MUSIM gap and legacy gaps. For priority-based solution, when two or more gaps collide, only the highest priority gap is kept and all other gaps are dropped. (Apple Huawei)
· P1-1: Priority-based solution can be used for the collision between MUSIM gaps and Type-2 MG for MUSIM gaps other than aperiodic MUSIM gap, MUSIM gap for paging reception (vivo)
· P2: On gap sharing rule: 
· P2-1: 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)
· P2-2: Deprioritize sharing rule between MUSIM gap and legacy gaps in the first stage (oppo)
· P2-3: Sharing rule is considered only if clear use case and benefits are identified. (Huawei)
· Recommended WF
· Background: Based on Issue 2-3-2-2 of R4-2214349  “Priority-based gap collision handling introduced in concurrent gaps design can be used as a base for collisions between MUSIM gap and legacy measurement gap” is agreed with the clarification “legacy measurement gaps” includes all measurement gaps in Rel-17. It is further identified issue 1-1-2 of R4-2217261that Pre-MG/NCSG do not have legacy solution to be reused and Type-1 MG does not have priority configuration.
· Suggest update the agreement of Issue 2-3-2-2 of R4-2214349 of RAN4 #104 as “Priority-based gap collision handling introduced in concurrent gaps design can be used as a base for collisions between MUSIM gap and Type -2 MG”. 
· Further discuss the second part of P1 “For priority-based solution, when two or more gaps collide, only the highest priority gap is kept and all other gaps are dropped”

Issue 2-3-2: Solutions for collision between MUSIM gap and Type-1 MG or gap configured without priority
· Proposals
· P1: No requirement applies when legacy gaps configured via GapConfig collide with MUSIM gaps at Rel-18 providing that priority was not introduced for the GapConfig. (vivo)
· P2: If an explicit priority level is not provided for MUSIM gaps, MUSIM gaps are assumed to have higher priority than all measurement gaps configured by the network. (Charter Qualcomm)
· P3:  RAN4 to define default priority rule for the following MUSIM collision scenarios (Ericsson)
· Any of the collision gaps is Type-1 MG;
· NW-A doesn’t configure a priority associated with any of the collision gaps.
· RAN4 to prioritize the gap with longer MGRP once default priority rule is used when collision between MUSIM gap with NW-A gap
· Recommended WF
· The “no requirements” solution has already been used in Rel-17 concurrent WI when gaps are configured without priority and in Rel-17 MUSIM WI when Rel-17 MUSIM gaps are configured.
Sub-topic 2-4 On collision between MUSIM gaps and NW A signals
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 2-4-1: Definition of the collision between MUSIM gaps and L1/L3 measurement resources
· 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 (oppo vivo Huawei Nokia MTK)
· Option 1a: An L1/L3 measurement resource is considered to be overlapped with a MUSIM gap if it fully or partially overlaps with a MUSIM gap occasion. (Ericsson)
· Option 2: Use 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. (xiaomi)
· Recommended WF
· Check whether option 1 is agreeable since it is the majority view. 

Issue 2-4-2: Priority of MUSIM against SMTC, and other L3/ L1 measurement resources
· Proposals
· P1: MUSIM gaps have higher priority when colliding with SMTC/SSB for L3/L1 measurement (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) (Apple xiaomi vivo oppo Ericsson Huawei MTK Qualcomm)
· P2: RAN4 shall strike for optimization between MUSIM gaps and SMTC/L1 in NW A. (Apple)
· P3: RAN4 not to consider only having a fixed MUSIM priority over SMTC, and other L3/ L1 measurement resources (Nokia)
· P4: 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. When NW-A’s RS resources for one-shot RRM procedure collide with MUSIM gaps, MUSIM gaps should have lower priority (Ericsson)
· Recommended WF
· Check whether it is possible to use P1 as the baseline

Issue 2-4-3: Priority of MUSIM against uplink signals, such as PRACH, CSI-RS reporting
· Proposals
· P1: When NW-A’s uplink signals for one-shot RRM procedure collide with MUSIM gaps, MUSIM gaps should have lower priority, such as NW-A’s PRACH and CSI-RS reporting for SCell activation should be prioritized (Ericsson)
· P2: For the collision during a random access procedure, the legacy solution used for the scenario when Type-1 MG collides with Msg2/Msg4 reception or Msg3 transmission can be reused. Alternative how to handle the collision could be up to UE implementation.  (vivo)
· P3: Priority of MUSIM against uplink signals, such as PRACH, CSI-RS reporting, support reuse rules defined at 5.14 of TS38.321 except for the Msg3. (vivo)
· P4: Collisions between other DL/UL channels/signals and MUSIM gaps are handled in the same way as collisions between DL/UL channels/signals and legacy MG. (Huawei)
· P4-1: Do not specify collision handing solution between MUSIM gaps and a particular RRM procedures like Scell activation/deactivation in NW A. (vivo)
· P5: RAN4 not to consider only having a fixed MUSIM priority over uplink signals, such as PRACH, CSI-RS reporting (Nokia)
· P6: RAN2 has already defined requirements on the prioritization of MUSIM gaps vs. uplink transmissions. RAN4 does not need to discuss this issue further (Qualcomm)
· Recommended WF
· P6 needs be checked. P4 is reasonable to moderator’s understanding since the intention to have a different mechanism compared with legacy measurement gap is not clear.  In addition similar as 1-1-2, some “one shot” procedures such as Handover/ Re-establishment/RRC redirection/ are not related.  
Topic #3: On network A requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218158
	Apple
	[bookmark: _Ref118716762]Observation 1: latency related NW A requirements may need to be extended due to collision with MUSIM gaps. 
[bookmark: _Ref118716766]Observation 2: the dropped occasions in NW requirements are similar with gap cancellation in concurrent gaps and LBT failure in NR-U. 
[bookmark: _Ref118716754]Proposal 1: frameworks of gap cancellation in concurrent gaps design and LBT failure in NR-U design can be used as starting point when discussing NW A requirement impact. 

	R4-2218581
	Xiaomi
	Proposal 1: Considering MUSIM gap impact on L3 and L1 measurements, the principle of defining scaling factor Kp, Kgap and P for Rel-17 multi-concurrent gaps, i.e. counting Navailable and Ntotal when defining L1 and L3 measurement requirements, could be used as baseline.
Proposal 2: The following parameters need to be updated to account for collisions with MUSIM gaps in stage 1: 
· Kp for intra-frequency and inter-frequency measurements without gaps
· Kgap for intra-frequency and inter-frequency measurements with gaps
· P scaling factor for L1-RSRP and L1-SINR measurements
· P scaling factor for RLM and BFD
Proposal 3: RAN4 to define overhead cap for MUSIM gap(s) by reusing the concurrent conclusion as:
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


	R4-2218805
	vivo
	Proposal 1: Reuse the principle used in Rel-17 concurrent gaps WI define network A L1/L3 measurement requirements when MUSIM gaps are configured, i.e., introduce a scaling factor like Kx = Navailable / Ntotal for network A requirements when MUSIM gaps are configured, i.e., the idea behind P1, P2, P3 and P4.
Proposal 2: Window length W for aperiodic gap should be discussed providing the principle of Rel-17 concurrent WI is reused for the L1/L3 measurement requirement specification when MUSIM gaps are configured. 

	R4-2218999
	OPPO
	Proposal-1: For L3 measurement with gap, the legacy Kgap for concurrent gaps can be reused when priority rule applies. 
Proposal-2: For L1 measurement, the legacy P for concurrent gaps can be reused.  
Proposal-3: For L3 measurement without gap, the legacy Kp and CSSF for concurrent gaps can be reused except the case when SMTC is fully overlapping with MUSIM gap.

	R4-2219311
	Ericsson
	Proposal 1: The NW-A’s requirement due to MUSIM gaps should follow the same framework as collision in Rel-17 Con-MGs.
Proposal 2: RAN4 to postpone the detail NW-A’s requirement discussion to phase 2 and recheck the status after RAN #99 meeting.

	R4-2219555
	Huawei, HiSilicon
	Proposal 1: Re-use the Rel-17 con-MG approach as baseline to define NW-A measurement requirements with MUSIM gaps, i.e. counting Navailable, Noutside_MG and Ntotal.
Proposal 2: For L3 measurement outside MG, Kp in the requirements is updated 
· 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.
Proposal 3: For L3 and positioning measurement with MG, existing requirements can be re-used.
Proposal 4: For L1 measurement outside MG, Navailable, Noutside_MG in the requirements are updated 
· 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
Proposal 5: Not take aperiodic gap into account when determining the time window W, and clarify that the related measurement period will be longer.


	R4-2219891
	Nokia, Nokia Shanghai Bell
	Proposal 3: Existing UE requirements applicable for Network A shall apply when UE is allocated MUSIM gaps 

	R4-2219923
	MediaTek inc.
	Proposal 1: 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 2: 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 3: W for aperiodic MUSIM 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 MUSIM gap.


	R4-2218516
	Qualcomm Incorporated
	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




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 3-1 On network A requirements
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-1-1: Principle on layer 1 and layer 3 measurement requirements after gap collision handling
· Proposals
· P1: Frameworks of gap cancellation in concurrent gaps design and LBT failure in NR-U design can be used as starting point when discussing NW A requirement impact. (Apple)
· P2: Reuse the principle used in Rel-17 concurrent gaps WI as the baseline to define network A L1/L3 measurement requirements when MUSIM gaps are configured, i.e., introduce a scaling factor like Kx = Navailable / Ntotal for network A requirements when MUSIM gaps are configured. (xiaomi vivo oppo Huawei Ericsson)
· P3: For L3 measurement without gap, the legacy Kp and CSSF for concurrent gaps can be reused except the case when SMTC is fully overlapping with MUSIM gap. (oppo)
· P4: Postpone the detail NW-A’s requirement discussion to phase 2 and recheck the status after RAN #99 meeting (Ericsson)
· P5: Existing UE requirements applicable for Network A shall apply when UE is allocated MUSIM gaps (Nokia)
· Recommended WF
· TBA

Issue 3-1-2: On parameters for L1/L3 measurement requirements
· Proposals
· P1: The following parameters need to be updated to account for collisions with MUSIM gaps in stage 1 (xiaomi): 
· Kp for intra-frequency and inter-frequency measurements without gaps
· Kgap for intra-frequency and inter-frequency measurements with gaps
· P scaling factor for L1-RSRP and L1-SINR measurements
· P scaling factor for RLM and BFD
· P2: For L3 measurement outside MG, Kp in the requirements is updated (Huawei)
· 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.
 For L1 measurement outside MG, Navailable, Noutside_MG in the requirements are updated 
· 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
For L3 and positioning measurement with MG, existing requirements can be re-used.
· 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: 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
· 
· Recommended WF
· TBA
Issue 3-1-3: On the time window W for aperiodic gap
· Proposals
· P1: Window length W for aperiodic gap should be discussed providing the principle of Rel-17 concurrent WI is reused for the L1/L3 measurement requirement specification when MUSIM gaps are configured. (vivo)
· P2: Not take aperiodic gap into account when determining the time window W, and clarify that the related measurement period will be longer. (Huawei)
· P3: 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 MUSIM gap. (MTK)
· Recommended WF
· TBA
Topic #4: On network B requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218159
	Apple
	Proposal 1: RAN4 shall deprioritize NW B requirements. If necessary, only idle/inactive mode measurement/cell reselection requirements need to be considered.
Proposal 2: framework of idle/inactive mode RRM requirements for NR-U can be used as starting point to accommodate MUSIM gap cancellation. Take serving cell measurement as an example:
[image: Table
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	R4-2218582
	Xiaomi
	Proposal 1: The discussion on requirements for Network B in RRC idle/inactive could be de-prioritized.

	R4-2218806
	vivo
	1. For the network B requirements, i.e., issue 1-6-1, ok with option 2. 

	R4-2219000
	OPPO
	Proposal-1: Support option 2: No measurement requirements in network B will be defined by RAN4.
Proposal-2: If NW-B requirements are defined, support P1 to focus on cell reselection.
Proposal-3: Focus on the scenario where MUSIM gap is not dropped or shared, and apply P2 in this scenario.


	R4-2219312
	Ericsson
	[bookmark: _Ref110885318]Proposal 1: RAN4 to define measurement requirement for NW-B Idle mode when no MUSIM gap collision happens.

	R4-2219556
	Huawei, HiSilicon
	Proposal 1: RAN4 not to define NW-B requirements in Rel-18.
Proposal 2: 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).


	R4-2219892
	Nokia, Nokia Shanghai Bell
	1. RAN4 need to define specific UE requirements for Network B when UE is allocated MUSIM gaps
1. The UE requirements for Network B are the same as/re-use the existing UE requirements


	R4-2219924
	MediaTek inc.
	Proposal 1: No measurement requirements in network B will be defined by RAN4

	R4-2218516
	Qualcomm Incorporated
	Proposal 12: No measurement requirements in network B will be defined by RAN4.




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 4-1 On network B requirements
Sub-topic description:
Open issues and candidate options before f2f meeting:
[bookmark: OLE_LINK1]Issue 4-1-1: Whether to define network B requirements
· Proposals
· Option 1: Deprioritize NW B requirement at R18. (Apple xiaomi) 
· Option 1a: If necessary, only idle/inactive mode measurement/cell reselection requirements need to be considered. (Apple oppo) 
· Option 2: No measurement requirements in network B will be defined by RAN4 at R18 (vivo oppo Huawei MTK Qualcomm)
· Option 3: RAN4 need to define specific UE requirements for Network B when UE is allocated MUSIM gaps (Nokia)
· Option 4: RAN4 to define measurement requirement for NW-B Idle mode when no MUSIM gap collision happens. (Ericsson)
· Recommended WF
· TBA

Issue 4-1-2: Network B requirements if it will be defined
· Proposals
· P1: Framework of idle/inactive mode RRM requirements for NR-U can be used as starting point to accommodate MUSIM gap cancellation. Take serving cell measurement as an example: (Apple)
       [image: Table
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· 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) (oppo Huawei)
· P3: The UE requirements for Network B are the same as/re-use the existing UE requirements (Nokia)
· Recommended WF
· TBA

Topic #5: Others
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218807
	vivo
	Proposal 1: Regarding overhead issue of MUSIM, option 4 is acceptable. Option 2 is fine.  
Proposal 2: Support P3 for the solution for the order for applying the priority when number of colliding gaps is larger than 2 based on the assumption that priority rule is used for gap collision handing. If P3 is agreed, it will not have any impact or implication on the selection on the MUSIM gap collision solution. 
Proposal 3: Discussion for the total number of gaps when MUSIM gaps are configured is out of the scope of this WI. For the investigation on the collision between MUSIM gaps and legacy Rel-17 gap, it is suggested to consider only one Rel-17 legacy gap when MUSIM gaps are configured.


	R4-2219001
	OPPO
	Proposal-1: The overhead cap rule on concurrent gaps in Rel-17 can reused to MUSIM gap, i.e. measurement requirement does not apply when more than one gap is configured with MGRP=20ms in an FR.
Proposal-2: Besides the legacy overhead cap rule, the following rule should also be considered: 
· measurement requirement does not apply when more than 2 gaps are configured with MGRP<=40ms in an FR.
Proposal-3: In case of more than 2 MGs are collided, apply the priority rule in order of decreasing priority can be used as the baseline. 


	R4-2219313
	Ericsson
	Proposal 1: When UE supports both MUSIM gaps and Rel-17 Con-MGs, the total number of supported gaps is 6.
Proposal 2: When UE supports MUSIM gaps but not supports Rel-17 Con-MGs, the total number of supported gaps is 5.
Proposal 3: RAN4 does not to define overhead cap for MUSIM gaps.
Proposal 4: RAN4 to define the phase 2 work and re-check multiple gap collision issue after RAN #99 meeting.


	R4-2219557
	Huawei, HiSilicon
	Proposal 1: RAN4 not to define overhead cap for MUSIM gaps.
Proposal 2: When MUSIM gaps are configured, as baseline, the number of legacy MGs can be 
· Up to 1 per-UE MG, or 
· Up to 1 per-FR MG in each FR
Proposal 3: When MUSIM gaps are configured, when UE supports con-MG, the number of legacy MGs can be 
· Up to 2 per-UE MGs
· Up to 2 per-FR MGs in each FR and up to 3 per-FR MGs across FRs
· Up to 1 per-UE MG and up to 1 per-FR MG in each FR


	R4-2219893
	Nokia, Nokia Shanghai Bell
	[bookmark: _Hlk118746974]Proposal 1: RAN4 shall not define any MUSIM gap overhead.


	R4-2218516
	Qualcomm Incorporated
	Proposal 8: Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority.

	R4-2218581
	Xiaomi
	[bookmark: OLE_LINK3]Proposal 3: RAN4 to define overhead cap for MUSIM gap(s) by reusing the concurrent conclusion as:
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



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 5-1 Others
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 5-1-1: MUSIM overhead
· Proposals:
· P1: The overhead cap rule on concurrent gaps in Rel-17 can reused to MUSIM gap, i.e. measurement requirement does not apply when more than one gap is configured with MGRP=20ms in an FR (oppo)
· P2: Besides the legacy overhead cap rule, the following rule should also be considered:  measurement requirement does not apply when more than 2 gaps are configured with MGRP<=40ms in an FR. (oppo)
· P3: Regarding the overhead cap on all configured gaps for a UE, measurement requirement does not apply when more than one MGP is configured with MGRP=20ms in an FR (vivo Xiaomi)
· P4: RAN4 does not to define overhead cap for MUSIM gaps. (vivo Ericsson Huawei Nokia)
· Recommended WF
· Check whether P4 is agreeable or not
Issue 5-1-2: Order for applying the priority when number of colliding MGs is larger than 2
· Proposals:
· P1: Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority (vivo oppo Huawei Qualcomm)
· P2: RAN4 to define the phase 2 work and re-check multiple gap collision issue after RAN #99 meeting. (Ericsson)
· Recommended WF
· Check whether P1 is agreeable or not

Issue 5-1-3: Total number of gaps when MUSIM gaps are configured
· Proposals:
· P1:  Consider only one Rel-17 legacy gap when MUSIM gaps are configured. (vivo)
· P2: (Huawei Ericsson)
· When MUSIM gaps are configured, as baseline, the number of legacy MGs can be 
· Up to 1 per-UE MG, or 
· Up to 1 per-FR MG in each FR
· When MUSIM gaps are configured, when UE supports con-MG, the number of legacy MGs can be 
· Up to 2 per-UE MGs
· Up to 2 per-FR MGs in each FR and up to 3 per-FR MGs across FRs
· Up to 1 per-UE MG and up to 1 per-FR MG in each FR
· Recommended WF
· Suggest to use the first part of P3 as the starting point, which is P1 and the second part of P2. 
· When MUSIM gaps are configured, as baseline, the number of legacy MGs can be 
· Up to 1 per-UE MG, or 
· Up to 1 per-FR MG in each FR
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Note 1: Applies for UE supporting power class 2&3&4. For UE supporting power class 1 or 5,N1=8
for all DRX cycle length.

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

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

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

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

Note 6: DRX is configured by NW B.





