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Introduction
This document is the topic summary for [106][213] NR_MG_enh2_part1 with the following topics covered
· Topic 1:	General and work plan (AI 9.10.1)
· Topic 2: Scope and general issues (AI 9.10.2.1)
· Topic 3: Case 1 requirements (Pre-configured MG and concurrent MG) (AI 9.10.2.2)
· Topic 4: Case 2 requirements (NCSG and concurrent MG) (AI 9.10.2.3)
Topic 1: General and work plan (AI 9.10.1)
Moderator: No contribution under this AI
Topic #2: Scope and general issues (AI 9.10.2.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
Moderator: The relevant propsoals in R4-2302333, R4-2300584, R4-2300888, and R4-2301011  (from Qualcomm, CATT, Xiaomi, and China Telecom, respectively) which were submitted to 9.10.2, and 9.10.2.1 are also captured in this section for discussion. In addition, the relevant propsoals in R4-2300471, from Intel Corporation, are captured in Topic #3 and Topic #4 for discussion.
	T-doc number
	Company
	Proposals / Observations

	R4-2302333
	Qualcomm
	Observation 1: There is no clear need to include Type-1 MG as part of the joint RRM requirements objective of this WI.

	R4-2300220
	Apple
	Proposal 1: RAN4 shall not spend too much effort to further align definition of different MG, considering 1) there are already type-1 and type-2 MG which can cover most of the scenario. 2) RAN4 has discussed the issues for several meetings without further progress. 3) those definitions are used to facilitate discussion and may not be specified in the spec.
Proposal 2: Type-1 MG is not considered with Pre-MG/NCSG in the WI.

	R4-2300873 
	CMCC
	Proposal 1: for definition, Type-1 MG and Type-2 MG is enough.

	R4-2301279 
	vivo
	Proposal 1: Support option 2 and option 2a for issue 2-1-1. 
Proposal 2: Regarding “Concurrent pre-configured gap” and “Concurrent NCSG”, if the intention of these definitions is to facilitate the discussion, Ok to have these definitions with terms update.

	R4-2301405 
	ZTE Corporation
	Proposal 1: All referred types of MG have unconfused terminology already. The following types of MG are considered in this WID: Type-1 MG, Type-2 MG, Pre-configured MG and NCSG. We do not need additional terminology any more, i.e. Type-1 MG and Type-2 MG is already enough (No need to specify another definition).
Proposal 2: To convenient the discussion, a unified terminology “component gap” is useful. The “component gap” can be any type within Type-1 MG, Type-2 MG, Pre-configured MG and NCSG.
Observation 1: Type-1 MG is not excluded from the component of R17 concurrent MGs.
Observation 2: Both RAN2 and RAN4 have considered the overlapping handling between Type-1 MG and Type-2 MG.
Proposal 3: We can not see any necessity to exclude Type-1 MG from the consideration of this R18 WID, i.e. both Type-1 MG and Type-2 MG can be considered for the UE capable of R18 joint MG capability.

	R4-2300584
	CATT
	Proposal 1: The terminology of ‘component gap’ can be used to represent one of MG configured within concurrent MG. 
Proposal 2: It is also acceptable not to introduce other definition besides Type-1 MG and Type-2 MG. 

	R4-2300888
	Xiaomi
	Proposal 1: The terminology of ‘component gap’ is used which represent one of MG pattern configured in concurrent MGs, and the component gap can be Type-1 MG, Type-2 MG, Pre-MG or NCSG.

	R4-2301011
	China Telecom
	For scope:
Proposal 1: Type-1 MG and Type-2 MG are well-defined thus there is no need to introduce other definitions.



Open issues summary
Sub-topic 2-1: Scope and general issues
Open issues and candidate options before f2f meeting:
Issue 2-1-1: Definitions: legacy, concurrent, baseline and component gaps
· Background: 
· Agreement from meeting RAN4#104-e bis (R4-2217251): 
· 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
· Proposals
· Option 1: Apple, CMCC, ZTE, CATT, China Telecom
· Type-1 MG and Type-2 MG is sufficient. No need to specify another definition.
· Option 2: vivo
· Component gap: indicate one particular configured gap pattern within a concurrent gap.
· Option 2a: vivo, ZTE, CATT, Xiaomi
· The terminology of ‘component gap’ is used which represent one of MG configured as part of concurrent MG combination, and the component gap can be Type-1 MG, Type-2 MG, Pre-MG or NCSG.
· Option 3: vivo
· Update gaps definitions with:
· "Concurrent pre-configured gap”, which is defined as a gap configured with preConfigInd and gapPriority.
· “Concurrent NCSG”, which is defined as a gap configured with ncsgInd and gapPriority.
· Recommended WF
· RAN4 has discussed this issue for several meetings and the current definition of Type-1 MG and Type-2 MG is sufficient. No need to specify another definition.

Issue 2-1-2: Which Type of MG is considered together with Pre-MG/NCSG in the WI? (When only one Pre-MG/NCSG is considered) 
· Background: 
· Agreement from meeting RAN4#104-e bis (R4-2217251): 
· 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
· Agreement from previous meeting (R4-2220359):
· Start with the requirement definition based on Type-2 MG. FFS whether and how to include Type-1 MG
· Proposals: 
· Option 1: Apple
· Type-1 MG is not considered with Pre-MG/NCSG in the WI.
· Option 2: ZTE
· Type-1 MG can be considered with Pre-MG/NCSG in the WI.
· Recommended WF
· Discuss whether to include Type-1 MG in this WI.
Topic #3: Case 1 requirements (Pre-configured MG and concurrent MG) (AI 9.10.2.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
Moderator: The relevant propsoals in R4-2302333 and R4-2301135 (from Qualcomm and LG Electronics, respectively) which were submitted to 9.10.2 are also captured in this section for discussion. Also, the relevant propsoals in R4-2300471from Intel Corporation which was submitted to 9.10.2.1 are also captured in this section for discussion.
	T-doc number
	Company
	Proposals / Observations

	R4-2302333
	Qualcomm
	Proposal 1: Two pre-configured MGs in the same FR can be supported with UE capability.
Proposal 2: Introduce two separate UE capabilities to indicate support of Pre-MG + Type-2 MG and Pre-MG + Pre-MG in Case 1.
Proposal 3: RAN4 will discuss requirements for simultaneous and non-simultaneous activation/deactivation of pre-MGs in Case 1. 
Observation 2:  Issue 3-1-4[Case 1] “Whether to revisit the Con-MGs rules among the following Pre-MG status changes” is relevant for Case 1 combinations that cause dynamic collisions.
Proposal 4: RAN4 not to consider gap sharing rule to resolve collisions in Case 1 unless clear benefits are identified.
Proposal 5: To facilitate RAN4 discussions of requirements for Case 1, adopt the following definition:
· Dynamic collisions are gap collisions involving at least one pre-configured MG, where gap instances of other MGs are dropped. 
Proposal 6: Add a UE capability to indicate whether the UE supports Case 1 gap combinations that cause dynamic collisions. Details of the new capability can be FFS.
Observation 3: Option 1/1a in issue 3-2-3[Case1], it needs to be clarified whether the network would still assume an interruption lasting the full length of the on-going gap instance. Also, cases where a pre-MG gap is activated within 4 ms before the start or within 4 ms after the end of another concurrent gap instance should be addressed.
Observation 4: Option 2 in issue 3-2-3[Case1] could cause unnecessarily long delays in the activation of pre-configured MGs.
Proposal 7: For Case 1 gap configurations:
· A collision between a change in the status of a pre-configured MG and a gap instance happens when the change occurs ≤ 4 ms before the start or ≤ 4 ms after the end of a gap instance of an activated concurrent MG.
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed (until the end of the gap instance plus 5 ms) to avoid the collision.
Proposal 8: When gap combinations including pre-configured MGs (Case 1) are provided to the UE, measurement requirements do not apply if the following parameters change during the measurement period due to changes in the status of any pre-configured MGs:
· 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


	R4-2301135
	LG Electronics
	Proposal 1: Support option 1 (without Pre-MG+Pre-MG scenario only UE capability).
Proposal 2: Support option 1. A unified capability to indicate support of case 1, including Pre-MG + Type-2 MG and Pre-MG + Pre-MG.

	R4-2300221
	Apple
	Observation 1: support of Pre-MG + Pre-MG may require some extra effort on top of support of Pre-MG + Type-2 MG.
Proposal 1: Two separate capabilities to indicate support of Pre-MG + Type-2 MG and Pre-MG + Pre-MG.
Proposal 2: gap combination configuration of case 1 can be derived based on gap combination of concurrent gaps defined in TS38.133 table 91.8-1 with the following additional two Notes:
1) When 2 gaps can be configured: for UE capable of [Pre-MG + Pre-MG], up to 2 gaps can be configured as Pre-MG. For UE capable of [Pre-MG + Type-2 MG] but not [Pre-MG + Pre-MG], up to 1 gap can be configured as Pre-MG.
2) When 1 gap can be configured: For UE capable of either [Pre-MG + Type-2 MG] or [Pre-MG + Pre-MG], up to 1 gap can be configured as Pre-MG.
Table 9.1.8-1: The number of Gap Combination Configurations by UE supporting both concurrent measurement gap patterns and independent measurement gap patterns 
	[bookmark: _Hlk127783411]Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap

	0
	2Note 2
	1Note 3
	0

	1
	1
	2 Note 2
	0

	2
	0
	0
	2 Note 2

	3Note 1
	1 Note 3
	0
	1 Note 3

	4Note 1
	0
	1 Note 3
	1 Note 3

	5Note 1
	1 Note 3
	1 Note 3
	1 Note 3

	6
	2 Note 2
	0
	0

	7
	0
	2 Note 2
	0

	Note 1:	Gap Combination Configuration Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].
Note 2:   for UE capable of [Pre-MG + Pre-MG], up to 2 gaps can be configured as Pre-MG. For UE capable of [Pre-MG + Type-2 MG] but not [Pre-MG + Pre-MG], up to 1 gap can be configured as Pre-MG.
Note 3:   For UE capable of either [Pre-MG + Type-2 MG] or [Pre-MG + Pre-MG], up to 1 gap can be configured as Pre-MG.



Observation 2: if collision is also considered when Pre-MG is deactivated, SMTC can somehow be with higher priority than measurement gap (type-2 MG). This would result in significant change in UE measurement scheme.
Proposal 3: RAN4 shall stick to previous agreement in RAN4#104e, i.e. collision on Pre-MG is considered only when Pre-MG is activated.
Proposal 4: two options to address equal priority:
· Option 1: add requirement applicability that RAN4 requirements do not apply when equal priority is configured for different gaps
· Option 2: introduce gap sharing rule when two gaps configured with equal priority
Proposal 5: if statuses of the two Pre-MGs are changed simultaneously, e.g. due to the same event, existing Pre-MG (de)activation delay requirements can be reused.
Proposal 6: not define RAN4 requirement for non-simultaneous multiple Pre-MG activation/deactivation. ‘Non-simultaneous’ means before completion of the first (de)activation the second Pre-MG is (de)activated

	R4-2300472
	Intel Corporation
	Observation 1: For the pre-configured individual gap instances within concurrent MGs, the one in the transition status (e.g. activationdeactivation) needs not to be considered when defining concurrent MGs rules(e.g. collision rules). 
Proposal 1: It is unnecessary to revisit the Con-MGs rules among Pre-MG status change.
Observation 2 : It is sufficient to justify the pre-MG status when the multiple MOs associated with the same Pre-MG. And the changes on current rules of Pre-MG activation/deactivation will extremely increase the total RAN4 efforts.
Proposal 2:  RAN4 needs NOT to further study whether to clarify the UE's behaviour in the following scenarios:
•	the MO associated with an activated Pre-MG which doesn’t need to be measured within gap
•	the MO associated with a deactivated Pre-MG
Observation 3: With the current Rel17 gap association with the measurement objects, the intra-f measurement can be associated with the configured measurement gaps, but whether UE performs measurements within or outside gap based on UE’s active BWP. 
Proposal 3: RAN4 shall not define implicit association of intra-frequency layers with Pre-MG.
Observation 4: When pre-MG being activated duration overlapped with other gaps occasion, there is some ambiguity to justify collisions for these concurrent MGs.   
Observation 5: When justifying collisions due to RF operation on Pre-MG with other measurement gaps, the occasions of pre-MG activated can be considered only.
Proposal 4: It is unnecessary to define any additional capability if collisions on Pre-MG is only considered when Pre-MG being activated.
Proposal 5: It is necessary to define some enhanced dropping rules for the dynamic collision in case 1.
Proposal 6: In case of the activation procedures of multiple pre-configured gaps being overlapped, the pre-configured gap activation delay requirements in [3] need to be extended.

	R4-2300584
	CATT
	Proposal 3: Pre-MG +Pre-MG in an FR should also be considered in this WI. 
Proposal 4: RAN4 to define a unified capability to indicate support of case 1, including Pre-MG + Type-2 MG and Pre-MG + Pre-MG. 
Proposal 5: The activation/deactivation of the two Pre-MGs should be independent for the case of Pre-MG + Pre-MG. 
Proposal 6: If both of the Pre-MGs are activated/deactivated by the same event, the same activation delay as R17 can be used. If the two Pre-MGs are activated/deactivated by different events, the activation/deactivation delay is expected to be extended. 
Proposal 7: The supported gap combinations defined in R17 in TS 38.133 Table 9.1.8-1 can be reused for case 1 with the clarification that each configured gap can be Pre-MG or Type-2 MG. 
Proposal 8: No need to consider the case when two gaps are configured with equal priority. 
Proposal 9: UE shall drop or extend the activation procedure, when the pre-configured MG activation is overlapped with the other concurrent gap occasion. 
Proposal 10: Besides UE capability defined in proposal 4, there is no need to define additional UE capability for the support of collision case.

	R4-2300865
	CMCC
	Proposal 1: for Pre-MG + Pre-MG in an FR, the Rel-17 UE capabilies on Pre-MG (i.e. PreconfiguredUE-AutonomousMeasGap-r17, PreconfiguredNW-ControlledMeasGap-r17) can be reused,  no need to introduce new UE capability on the support of Pre-MG + Pre-MG.
Proposal 2: it is proposed to consider both simultaneous multiple Pre-MGs activation/deactivation and non-simultaneous multiple Pre-MGs activation/deactivation.            
Proposal 3: Pre-MG (de) activation/deactivation delay requirements specified for Rel-17 can be reused at least for simultaneous multiple Pre-MGs activation/deactivation.
Proposal 4: for case 1 with Pre-MG + Type-2 MG, it is proposed to consider following gap combinations:
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 Pre-MG
	Per-FR2 Pre-MG
	Per-UE Pre-MG
	Per-FR1 Type-2 MG
	Per-FR2 Type-2 MG
	Per-UE Type-2 MG

	0
	0
	0
	1
	0
	0
	1

	1
	1
	0
	0
	1
	0
	0

	2
	0
	1
	0
	0
	1
	0

	3
	0
	0
	1
	1
	0
	0

	4
	0
	0
	1
	0
	1
	0

	5
	1
	0
	0
	0
	0
	1

	6
	0
	1
	0
	0
	0
	1

	7
	2
	0
	0
	0
	1
	0

	8
	1
	0
	0
	0
	2
	0

	9
	0
	2
	0
	1
	0
	0

	10
	0
	1
	0
	2
	0
	0

	11
	1
	1
	0
	0
	0
	1

	12
	0
	1
	0
	1
	0
	1

	13
	1
	0
	0
	0
	1
	1

	14
	0
	1
	1
	1
	0
	0

	15
	1
	0
	1
	0
	0
	1

	16
	0
	0
	1
	1
	1
	0



Proposal 5: for case 1 with Pre-MG + Pre-MG, it is proposed to consider following gap combinations:
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 Pre-MG
	Per-FR2 Pre-MG
	Per-UE Pre-MG

	0
	0
	0
	2

	1
	2
	0
	0

	2
	0
	2
	0

	3
	1
	0
	1

	4
	0
	1
	1

	5
	1
	1
	1

	6
	2
	1
	0

	7
	1
	2
	0




	R4-2300888
	Xiaomi
	Proposal 2: RAN4 to consider the combination of Pre-MG + Pre-MG in an FR.
Proposal 3: If UE supports both Rel-17 Pre-MG and concurrent MG, the combination of pre-MG + Type-2 MG and pre-MG +pre-MG can be supported without any additional UE capability.
Observation 1: The non-simultaneous multiple pre-MGs activation/deactivation, e.g. before the completion of the first pre-MG (de)activation the second pre-MG is (de)activated, is not a valid case.
Proposal 4: For pre-MG + pre-MG case, the states of multiple pre-MGs are activated/deactivated simultaneously.
Proposal 5: RAN4 shall reuse the Pre-MG (de)activation delay defined in Rel-17 for the (de)activation procedures of multiple pre-MGs. If additional event occur during the multiple pre-MGs (de)activation procedures, additional delay is expected.
Proposal 6: When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion, the UE shall drop the measurement on the overlapped concurrent gap occasion.
Proposal 7: RAN4 shall not define implicit association of intra-frequency layers with Pre-MG.
Proposal 8: When NW configures a Pre-MG and a Type-2 MG in ConMGs, if the MO associated with an activated Pre-MG which doesn’t need to be measured within gap, the UE measures the MO without the activated pre-MG.

	R4-2301011
	China Telecom
	For scope:
Proposal 2: The combination of Pre-MG + Pre-MG in an FR is beneficial, and can be supported without additional UE capability.
For collision handling:
Proposal 3: RAN4 to stick to the agreed baseline that collisions between Pre-MG and other gap is only considered when the Pre-MG is activated.
Proposal 4: The (de)activation procedure delay for each of the two Pre-MGs is reused from the Rel-17 procedure, and no additional delay to be added.
For others:
Proposal 5: The priority of a Pre-MG which concurrent with other gaps should be up to network assignment, and there is no need to introduce priority based on associated MO(s).

	R4-2301280
	vivo
	Proposal 1: Support to have Pre-MG + Pre-MG or Pre-MG + Pre-MG with UE capability in a FR. 
Proposal 2: Prefer option 2 for issue 3-1-2.  
Proposal 3: Only support Non-simultaneous multiple Pre-MGs activation/deactivation for Pre-MG + Pre-MG case.
Proposal 4: RAN4 does not consider overlapping for deactivated Pre-MG for applying priority rules. RAN4 clarifies that a deactivated Pre-MG is not included in any gap collision.
Proposal 5: At least this one “Define separate UE capability for the scenario where pre-MG is colliding with the other component gap and pre-MG has higher priority” should be supported for issue 3-2-4.
Proposal 6: Support extend the activation delay when multiple Pre-MG are activated. 
Proposal 7: Support option 1 - RAN4 shall not define implicit association of intra-frequency layers with Pre-MG.
Proposal 8: Clarify that a MO can only be associated with a Pre-MG instead of association with a particular stage(activated/deactivated) of a Pre-MG. Suggest no further investigation on issue 3-3-2
Proposal 9: It is not clear why ask RAN2 to define a new flag for concurrent Pre-MG.
Proposal 10: Support option 2 - RAN4 to agree that priority can be defined for Type-1 MG and to liaise with RAN2. 

	R4-2301406
	ZTE Corporation
	Proposal 1: Whether need a UE capability for the combination of pre-configured MG + pre-configured MG, it depends on the assumption of activation/deactivation options. 
· If simultaneous multiple pre-configured MG activation/deactivation is allows, maybe the UE capability is necessary; 
· Otherwise, not need such UE capability.
Proposal 2: Since the activation/deactivation of pre-configured MG can be semi-statically configured by NW or dynamically determined by UE based on the UE autonomous rules, it is hard to aviod such parallel activation/deactivation switching between multiple pre-configured MGs.
Proposal 3: For the case of one component gap associated with an intra-frequency layer, which is possible in legacy gap and not anything new. So as to avoid the unnecessary interruption cased by the gap, it is better to associate the intra-frequency layer with a preconfigured MG. But it should depend on NW. Not need to introduce any additional mechanism. UE can decide whether to apply the requirements of intra-frequency measurement without gap or with gap according to the active BWP.
Proposal 4: For the combination of Type-1 MG + pre-configured MG, if not any association is configured for the Type-1 MG, how to determine the gap association? It seems that RAN2’s solution is acceptable, i.e. the Type-1 MG would be at least associated with the MOs/frequency layers without any concurrent gap associated.
Proposal 5: The deactivated pre-configured MG can be ignored when considering the overlapping handling, we stick the agreed baseline in R4-2214346.
Proposal 6: Firstly regarding to the collision between pre-configured MG activation/deactivation procedure and one of concurrent gap occasion, the priority rule is not valid since of the status of the pre-configured MG is uncertain.
Proposal 7: Considering the impact of the miss of activation/deactivation procedure is long-term and significant, the activation/deactivation procedure should be prioritized. So UE is allowed to drop the colloded concurrent gap occasion.
Proposal 8: If a UE capability of whether the combination of pre-configured MG + pre-configured MG in an FR is determined to introduce, which means UE is capable to perform multiple activation/deactivation procedure in parallel, we prefer to reuse the R17 activation/deactivation switching delay.


	R4-2301639
	OPPO
	Proposal-1: Introduce two separate capabilities to indicate support of Pre-MG + Type-2 MG and Pre-MG + Pre-MG.
Proposal-2: Both simultaneous and non-simultaneous multiple Pre-MGs activation/deactivation should be studied.
Proposal-3a: For simultaneous Pre-MGs activation/deactivation, the existing Pre-MG (de)activation delay requirements could be reused.
Proposal-3b: For non-simultaneous multiple Pre-MGs activation/deactivation, the (de)activation delay requirements for the first-triggered Pre-MG should be extended. 
Proposal-4: Not define implicit association of intra-frequency layers with Pre-MG.
Proposal-5: For the MO associated with an activated Pre-MG which does not need to be measured within gap:
· If not all of the SMTC occasions are overlapped with any gap occasions, the MO should be measured outside gap
· Otherwise, the MO should be measured within the associated Pre-MG. 
Proposal-6: The MO associated with a deactivated Pre-MG should be measured outside gap.
Proposal-7: Equal priority case is unreasonable and gap sharing rules should not be considered.
Proposal-8: Define separate UE capabilities for static Pre-MG collision scenario and dynamic Pre-MG collision scenario.

	R4-2301850
	Nokia, Nokia Shanghai Bell
	1. Define UE capability for the support of two simultaneous Pre-MGs in an FR. 
Define an extra UE capability for the support of two simultaneous Pre-MGs in both FR1 and FR2.
Define support for both scenarios, simultaneous and non-simultaneous multiple Pre-MGs activation/deactivation in an FR. Only two simultaneous Pre-MGs in the same FR are considered in Rel-18.
Agree on the following impact to Con-MG rules due to the support of 2 simultaneous Pre-MG’s in an FR: 
1) addition of gap configuration combinations for two simultaneous Pre-MGs in an FR is needed; 
2) the rules for frequency layer association can be maintained, as each Pre-MG may be configured to monitor one or more frequency layers; 
3) the gap collision rules need to be modified, as full and partial overlap of two simultaneous Pre-MG's may occur and none of the gap occasions is allowed to be dropped, while the priority rule is only applicable to another concurrent measurement gap in the same FR;
4) the gap interruption requirements need to be modified to exclude the case of dropped measurement gap occasion in case of two colliding Pre-MG's; and
5) the rules for UE autonomous / network-controlled Pre-MG activation/deactivation in clauses 9.1.7.3.1 and 9.1.7.3.2 need to be extended to cover all above listed status changes for 2 independent Pre-MGs in an FR (both activated, one activated and one deactivated, both deactivated). 
Use the gap combination configurations for Case 1 requirements as proposed in Table 1 as baseline for further discussion. 


	Gap Combination
Configuration Id 
	The number of simultaneously active measurement gap patterns

	
	Pre-MG
	Concurrent MG
	Pre-MG + concurrent MG

	
	Per-FR1 
	Per-FR2

	Per-UE
	Per-FR1 
	Per-FR2 
	Per-UE 
	sum

	0
	0
	0
	1
	0
	0
	1
	2

	1
	0
	1
	0
	0
	0
	1
	2

	2
	1
	0
	0
	0
	0
	1
	2

	3
	1
	1
	0
	0
	0
	1
	3

	4
	0
	0
	1
	0
	1
	0
	2

	5
	0
	1
	0
	0
	1
	0
	2

	6
	1
	0
	0
	0
	1
	0
	2

	7
	1
	1
	0
	0
	1
	0
	3

	8
	0
	0
	1
	1
	0
	0
	2

	9
	0
	1
	0
	1
	0
	0
	2

	10
	1
	0
	0
	1
	0
	0
	2

	11
	1
	1
	0
	1
	0
	0
	3

	12
	0
	0
	1
	1
	1
	0
	3

	13
	0
	1
	0
	1
	1
	0
	3

	14
	1
	0
	0
	1
	1
	0
	3

	15
	2
	0
	0
	0
	0
	0
	2

	16
	2
	0
	0
	0
	1
	0
	3

	17
	0
	2
	0
	0
	0
	0
	2

	18
	0
	2
	0
	1
	0
	0
	3

	19
	0
	0
	2
	0
	0
	0
	2

	20
	0
	0
	0
	2
	0
	0
	2

	21
	0
	1
	0
	2
	0
	0
	3

	22
	0
	0
	0
	0
	2
	0
	2

	23
	1
	0
	0
	0
	2
	0
	3

	24
	0
	0
	0
	0
	0
	2
	2


Table 1: Gap combination configurations for Case 1 including simultaneous Pre-MG’s
Consider only overlapping between activated Pre-MG(s) and concurrent MG for applying priority rules. 
Do not consider gap sharing rule for collision handling when two gaps are configured with equal priority.
If the conditions for overlap of the concurrent gap occasion and the subsequent (first) Pre-MG occasion are met according to TS 38.133, clause 9.1.8.3, then the UE shall postpone the Pre-MG activation to 4ms after the end of the concurrent gap occasion.
Postpone the discussion on dynamic collisions until the previous issues related to scenarios, supported gap combination configurations and UE capabilities are resolved.
Two cases need to be distinguished for determining the activation delay in case of multiple Pre-MGs: 
1) 	In case of different trigger events, separated in time, additional time for (de-)activation of Pre-MG is expected. This is similar as for issue 3-2-3. 
2)	In case of a common trigger event for both Pre-MG types, e.g. multiple SCell activation/deactivation, no additional time for (de-)activation of Pre-MG is expected. Hence, the Pre-MG (de)activation delay from Rel-17 when the (de)activation procedures of multiple pre-MG overlap due to the same trigger event, is reused.
Do not define implicit association of intra-frequency layers with Pre-MG (RAN4 to extend the explicit association from Rel-17 MGE for defining Case 1 requirements).
The UE may perform measurements for an MO, associated with Pre-MG, without gap in case of activated Pre-MG, if such measurements do not overlap with a configured Type-2 MG. 
Measurement delay requirements should also consider the case of delayed Pre-MG activation due to overlap between Pre-MG and concurrent MG.
Postpone discussion on signalling aspects for Case 1 requirements to when the Rel-18 design for combination of Pre-MG and Type-2 MG is mature enough.
For Case 1 requirements, priority rules defined in Rel-17 MGE for concurrent measurement gaps should form a baseline, as priority rules need to be identified for the overlapping of Pre-MG and concurrent MG as discussed in previous issues 3-2-1 to 3-2-4 as well as 3-3-1 and 3-3-2. First, these issues need to be resolved and there upon priority rules drafted, before identifying any issues with such priority rules.
Extend the explicit association from Rel-17 MGE for defining Case 1 requirements. MG associations may be defined for i) Intra-/Inter-frequency SSB measurements with configured gap sharing factor, ii) Inter-RAT measurements and CSI-RS inter-frequency measurements, iii) PRS measurements. No further enhancement is needed and intra-/inter-frequency SSB measurements can be associated to Pre-MG.

	R4-2301973
	Huawei, HiSilicon
	Proposal 1: RAN4 not to define implicit association of intra-frequency layers with pre-MG.
Proposal 2: In Case 1 with pre-MG + type-2 MG, for measurement without MG,
· when the pre-MG is activated, the following Rel-17 behaviour can be applied
· when SMTC is partially overlapped with the union of the two MGs, the measurement is performed outside MG, no matter whether or which MG the MO is associated to;
· when SMTC is fully overlapping with the union of the two MGs, the measurement is performed within MG that the MO is associated to.
· when the pre-MG is deactivated, RAN4 to decide the UE behavior after concluding how to handle deactivated pre-MG in collision handling
Proposal 3: De-activated pre-MG is considered in collisions handling.
Proposal 4: RAN4 not to consider two colliding MGs with equal priority in Case 1.
Proposal 5: RAN4 to decide UE behaviour when pre-MG (de)activation procedure is overlapped with occasion of the other MG after concluding how to handle deactivated pre-MG in collision handling.  
Proposal 6: Discuss dynamic collisions after concluding whether de-activated pre-MG will be considered for collision handling or not.
Proposal 7: RAN4 to stick to NW configured priority for Case 1.
Proposal 8: If (de)activation procedure of two pre-MGs overlap, the (de)activation for both pre-MGs are completed at T+X, where T is the time when both individual (de)activation are completed.
Proposal 9: When the measurement period requirements for a measurement are changed due to status change of a pre-MG, the measurement period requirements should not apply, and UE is allowed to restart the measurement.
Proposal 10: Define a UE capability on whether UE supports Case 1. A separate UE capability on whether UE supports dynamic collision is defined if dynamic collision could occur. 
Proposal 11: For Case 1, the support gap combination is same as in Rel-17 (cl. 9.1.8.2 of 38.133) where each MG in a gap combination can be either a pre-MG or a type-2 MG.

	R4-2302118
	Ericsson
	Observation 1: In Rel-17, the MGs’ priority is statically configured in concurrent gaps by RRC.
Observation 2: Dropping intra-frequency measurement will have severe performance impact for mobility.
Proposal 1: The gap collision and priority rules on Pre-MG are only applied when Pre-MG is activated.
Proposal 2: No additional capability is needed to handle the dynamic collision due to Pre-MG status change if UE supports Pre-MG and ConMGs capabilities.
Proposal 3: When NW configures a Pre-MG and a Type-2 MG in ConMGs, whether a MO is measured within MG shall be clarified in Rel-17 firstly.
Proposal 4: When NW configures a Pre-MG and a Type-2 MG in ConMGs, the MO associated with Pre-MG will be measured within Type-2 MG if Pre-MG is deactivated and the MO is fully overlapping with Type-2 MG.
Proposal 5: The Pre-MG’s priority can be further decided by the intra-frequency measurement.
Proposal 6: RAN4 to define a clear UE behaviour to guarantee both NW and UE to understand whether data scheduling is expected within the Type-2 MG occasions during Pre-MG activation/deactivation period.
Proposal 7: During Pre-MG activation/deactivation period, the UE is not required to receive or transmit in the corresponding NR serving cells in the Pre-MG occasions since NW doesn’t know the Pre-MG’s status.
Proposal 8: RAN4 to support the following scenarios for Pre-MG+Pre-MG
•	Simultaneous multiple Pre-MGs activation/deactivation
•	Non-simultaneous multiple Pre-MGs activation/deactivation
Proposal 9: RAN4 to clarify the gap collision rule during the following Pre-MGs status change
•	Activation/activation
•	Activation/deactivation
•	Deactivation/deactivation
•	Deactivation/activation
Proposal 10: RAN4 to further study the multiple Pre-MGs activation delay scenarios as follow.
•	simultaneous multiple Pre-MGs activation(with the same events)
•	non-simultaneous multiple Pre-MGs activation(with the same/different events)
Proposal 11: The simultaneous multiple Pre-MGs activation delay equals multiple BWPs/SCells/RRC reconfiguration delay plus the additional post-processing time T.
Proposal 12: The non-simultaneous multiple Pre-MGs activation delay equals the additional waiting time T1(first Pre-MG activation time) plus the BWP/SCell/RRC reconfiguration delay and the post-processing time T2.

	R4-2302309
	MediaTek inc.
	Proposal 1: RAN4 shall support a UE capability for the scenario of Pre-MG + Pre-MG in an FR.
Proposal 2: RAN4 shall defined two separate UE capabilities to indicate support of (i) Pre-MG + Type-2 MG and (ii) Pre-MG + Pre-MG.
Proposal 3: RAN4 shall defined additional UE capability for the scenario of gap combination that cause collision when at least one of the collided gaps is activated Pre-MG with higher priority compared to the other overlapped gap.
Proposal 4: RAN4 shall extend the multiple Pre-MGs activation/deactivation delay when multiple Pre-MGs activation/deactivation processes are overlapped in time. The delay shall be twice of the existing single Pre-MG activation/deactivation delay, i.e. 10ms.
Proposal 5: RAN4 not consider the overlap with deactivated Pre-MG for applying the priority rules.RAN4 not consider the overlap with deactivated Pre-MG for applying the priority rules.
Proposal 6: RAN4 shall not consider gap sharing rule when two gaps configured with equal priority.
Proposal 7: RAN4 shall specify that if the end of activation/deactivation of Pre-MG is within a gap occasion (one of the con-MG), the UE shall be able to finish pre-configured activation or deactivation within 5 ms + MGL ms after the completion of the RRC processing, SCell activation/deactivation or BWP switching.
Proposal 8: RAN4 shall not define implicit association of intra-frequency layers with Pre-MG.
Proposal 9: RAN4 might need to further clarify the UE behaviour for Pre-MG association, yet this should be clarified in Rel-17 before discussing it in Rel-18.

	R4-2300471 
	Intel Corporation
	Proposal 1: “Pre-MG + Pre-MG” can be supported by separated pre-MG and concurrent MG capability in Rel17.
Proposal 2: Simultaneous multiple Pre-MGs activation/deactivation shall be supported up to UE capability.
Proposal 3: The combinations in Case 1 can be:
•	Type-2 per-UE gap + Pre-configured per-UE gap 
•	Type-2 per-UE gap + Pre-configured per-FR gap 
•	Type-2 per-FR gap + Pre-configured per-UE gap
•	Pre-configured per-UE gaps   
•	Pre-configured per-FR gaps   
•	Pre-configured per-UE gap + Pre-configured per-FR gap




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: Scope and combinations
Issue 3-1-1: [Case 1] Whether to consider a new capability for Pre-MG + Pre-MG in an FR
Moderator: It is common understanding that the Pre-MG + Type-2 MG will be defined as a new UE capability, yet the new capability issue discussed in here is whether to define a saperate UE capability for Pre-MG +Pre-MG.
· Proposals
· Option 1: LGE, CATT, CMCC, Xiaomi, China Telecom, Ericsson 
· No, without UE capability
· Option 2: QC, Apple, vivo, OPPO, Nokia, MediaTek, 
· Yes, with UE capability
· Option 2a: Intel, ZTE
· Yes, with UE capability for UE to support the simultaneous Pre-MGs activation/deactivation

· Recommended WF
· Discuss the options. Can companies consider option 3 as a compromise option?  

Issue 3-1-2: [Case 1] Detail measurement gaps combinations for UE supporting per-FR gap
· Proposals
· Option 1: Apple, CATT, Huawei, Intel
· gap combination configuration of case 1 can be derived based on gap combination of concurrent gaps defined in TS38.133 table 9.1.8-1 with the following additional two Notes:
· When 2 gaps can be configured: for UE capable of [Pre-MG + Pre-MG], up to 2 gaps can be configured as Pre-MG. For UE capable of [Pre-MG + Type-2 MG] but not [Pre-MG + Pre-MG], up to 1 gap can be configured as Pre-MG.
· When 1 gap can be configured: For UE capable of either [Pre-MG + Type-2 MG] or [Pre-MG + Pre-MG], up to 1 gap can be configured as Pre-MG.
Table 9.1.8-1: The number of Gap Combination Configurations by UE supporting both concurrent measurement gap patterns and independent measurement gap patterns
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap

	0
	2Note 2
	1Note 3
	0

	1
	1
	2 Note 2
	0

	2
	0
	0
	2 Note 2

	3Note 1
	1 Note 3
	0
	1 Note 3

	4Note 1
	0
	1 Note 3
	1 Note 3

	5Note 1
	1 Note 3
	1 Note 3
	1 Note 3

	6
	2 Note 2
	0
	0

	7
	0
	2 Note 2
	0

	Note 1:	Gap Combination Configuration Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].
Note 2:   for UE capable of [Pre-MG + Pre-MG], up to 2 gaps can be configured as Pre-MG. For UE capable of [Pre-MG + Type-2 MG] but not [Pre-MG + Pre-MG], up to 1 gap can be configured as Pre-MG.
Note 3:   For UE capable of either [Pre-MG + Type-2 MG] or [Pre-MG + Pre-MG], up to 1 gap can be configured as Pre-MG.



· Option 2a: CMCC
· for case 1 with Pre-MG + Type-2 MG, it is proposed to consider following gap combinations:
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 Pre-MG
	Per-FR2 Pre-MG
	Per-UE Pre-MG
	Per-FR1 Type-2 MG
	Per-FR2 Type-2 MG
	Per-UE Type-2 MG

	0
	0
	0
	1
	0
	0
	1

	1
	1
	0
	0
	1
	0
	0

	2
	0
	1
	0
	0
	1
	0

	3
	0
	0
	1
	1
	0
	0

	4
	0
	0
	1
	0
	1
	0

	5
	1
	0
	0
	0
	0
	1

	6
	0
	1
	0
	0
	0
	1

	7
	2
	0
	0
	0
	1
	0

	8
	1
	0
	0
	0
	2
	0

	9
	0
	2
	0
	1
	0
	0

	10
	0
	1
	0
	2
	0
	0

	11
	1
	1
	0
	0
	0
	1

	12
	0
	1
	0
	1
	0
	1

	13
	1
	0
	0
	0
	1
	1

	14
	0
	1
	1
	1
	0
	0

	15
	1
	0
	1
	0
	0
	1

	16
	0
	0
	1
	1
	1
	0



· Option 2b: CMCC
· for case 1 with Pre-MG + Pre-MG, it is proposed to consider following gap combinations:
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 Pre-MG
	Per-FR2 Pre-MG
	Per-UE Pre-MG

	0
	0
	0
	2

	1
	2
	0
	0

	2
	0
	2
	0

	3
	1
	0
	1

	4
	0
	1
	1

	5
	1
	1
	1

	6
	2
	1
	0

	7
	1
	2
	0



· Option 3: Nokia
· Use the gap combination configurations for Case 1 requirements as proposed in Table 1 as baseline for further discussion.
Table 1: Gap combination configurations for Case 1 including simultaneous Pre-MG’s
	Gap Combination
Configuration Id 
	The number of simultaneously active measurement gap patterns

	
	Pre-MG
	Concurrent MG
	Pre-MG + concurrent MG

	
	Per-FR1 
	Per-FR2

	Per-UE
	Per-FR1 
	Per-FR2 
	Per-UE 
	sum

	0
	0
	0
	1
	0
	0
	1
	2

	1
	0
	1
	0
	0
	0
	1
	2

	2
	1
	0
	0
	0
	0
	1
	2

	3
	1
	1
	0
	0
	0
	1
	3

	4
	0
	0
	1
	0
	1
	0
	2

	5
	0
	1
	0
	0
	1
	0
	2

	6
	1
	0
	0
	0
	1
	0
	2

	7
	1
	1
	0
	0
	1
	0
	3

	8
	0
	0
	1
	1
	0
	0
	2

	9
	0
	1
	0
	1
	0
	0
	2

	10
	1
	0
	0
	1
	0
	0
	2

	11
	1
	1
	0
	1
	0
	0
	3

	12
	0
	0
	1
	1
	1
	0
	3

	13
	0
	1
	0
	1
	1
	0
	3

	14
	1
	0
	0
	1
	1
	0
	3

	15
	2
	0
	0
	0
	0
	0
	2

	16
	2
	0
	0
	0
	1
	0
	3

	17
	0
	2
	0
	0
	0
	0
	2

	18
	0
	2
	0
	1
	0
	0
	3

	19
	0
	0
	2
	0
	0
	0
	2

	20
	0
	0
	0
	2
	0
	0
	2

	21
	0
	1
	0
	2
	0
	0
	3

	22
	0
	0
	0
	0
	2
	0
	2

	23
	1
	0
	0
	0
	2
	0
	3

	24
	0
	0
	0
	0
	0
	2
	2




· Recommended WF
· Can companies take option 1 as a baseline? 

Sub-topic 3-2: Pre-MGs activation/deactivation procedure 
Open issues and candidate options before f2f meeting:
Issue 3-2-1: [Case 1] Define definitions for simultaneous and non-simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG
· Proposals
· Option 1: 
· Simultaneous multiple Pre-MGs activation/deactivation: 
· Option 2: 
· Non-simultaneous multiple Pre-MGs activation/deactivation: 
· 
· Recommended WF
· Define and agree on the definitions for simultaneous and non-simultaneous multiple Pre-MGs activation/deactivation

Issue 3-2-2: [Case 1] Whether to support simultaneous and non-simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG
· Proposals
· Option 1: QC, CMCC, CATT, OPPO, Nokia, E///, Intel, HW
· Simultaneous multiple Pre-MGs activation/deactivation (with the same events)
· Non-simultaneous multiple Pre-MGs activation/deactivation 
· Option 1a: E///
· (with the same events)
· Option 2: Apple, Xiaomi
· Simultaneous multiple Pre-MGs activation/deactivation
· Option 3: vivo, MTK
· Non-simultaneous multiple Pre-MGs activation/deactivation
· 
· Recommended WF
· Can companies consider the following as a compromise option?
· If a separate UE capability is defined for Pre-MG + Pre-MG then simultaneous and non-simultaneous multiple Pre-MGs activation/deactivation can be supported, otherwise, only non-simultaneous multiple Pre-MGs activation/deactivation can be supported.

Issue 3-2-3: [Case 1] When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion
· Proposals
· Option 1: QC, MediaTek, CATT
· A collision between a change in the status of a pre-configured MG and a gap instance happens when the change occurs ≤ 4 ms before the start or ≤ 4 ms after the end of a gap instance of an activated concurrent MG. (UE shall extend the activation procedure)
· Option 1a: QC, 
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed (until the end of the gap instance plus 5 ms) to avoid the collision.
· Option 1b: MediaTek
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed by (MGL of the gap instance plus 5 ms) to avoid the collision.
· Option 1c: Nokia, 
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed (until the end of the gap instance plus 4 ms) to avoid the collision.
· Option 2: CATT
· UE shall drop the activation procedure, when the pre-configured MG activation is overlapped with the other concurrent gap occasion.
· Option 3: Xiaomi, ZTE
· UE shall drop the measurement on the overlapped concurrent gap occasion, when the pre-configured MG activation is overlapped with the other concurrent gap occasion. The activation/deactivation procedure should be prioritized.
· Option 4: ZTE
· Firstly, regarding to the collision between pre-configured MG activation/deactivation procedure and one of concurrent gap occasion, the priority rule is not valid since of the status of the pre-configured MG is uncertain.
· Option 5: Huawei
· RAN4 to decide UE behaviour when pre-MG (de)activation procedure is overlapped with occasion of the other MG after concluding how to handle deactivated pre-MG in collision handling.
· Option 6: E///
· During Pre-MG activation/deactivation period, the UE is not required to receive or transmit in the corresponding NR serving cells in the Pre-MG occasions. 
· Option 7: CATT, Intel
· There is no need to define additional UE capability for the support of collision case.

· Recommended WF
· Discuss the options. 
· Besides, options 1, 1a, and 1b provide a reasonable compromise with minimum impact to Network and UE, hence, can companies check whether to compromise to these options? 

Issue 3-2-4: [Case 1] Whether to extend the delay for simultaneous activation/deactivation for Pre-MG+Pre-MG
Moderator: This issue is depenedent on whether simultaneous activation/deactivation for Pre-MG+Pre-MG is supported or not.
· Proposals
· Option 1: Apple, CATT, CMCC, Xiaomi, China Telecom, ZTE, OPPO, Nokia, E///
· If statuses of the two Pre-MGs are changed simultaneously, e.g. due to the same event, existing Pre-MG (de)activation delay requirements can be reused.
· Option 1a: ZTE, Intel
· Based on condition that a UE capability of the combination of pre-MG + pre-MG in an FR is introduced.
· Option 2: Ericsson, HW
· The simultaneous multiple Pre-MGs activation delay (due to same event) equals multiple BWPs/SCells/RRC reconfiguration delay plus the additional post-processing time T.
· Recommended WF
· Based on the condition, if simultaneous activation/deactivation for Pre-MG+Pre-MG is supported in issue 3-2-2, can companies agree on option 1 in this issue? 

Issue 3-2-5: [Case 1] Whether to extend the delay for non-simultaneous activation/deactivation for Pre-MG+Pre-MG
· Proposals
· Option 1: CATT, Xiaomi, China Telecom, vivo, ZTE, OPPO, Nokia, HW, MediaTek, Intel
· If the two Pre-MGs are activated/deactivated by different events, the activation/deactivation delay is expected to be extended.
· Option 1a: 
· Until the end of the second Pre-MG activation/deactivation delay.
· Option 1b: 
· Total delay equal to 10ms.
· Option 2: Ericsson
· The non-simultaneous multiple Pre-MGs activation delay equals the additional waiting time T1(first Pre-MG activation time) plus the BWP/SCell/RRC reconfiguration delay and the post-processing time T2.
· Recommended WF
· Based on the condition, if non-simultaneous activation/deactivation for Pre-MG+Pre-MG is supported in issue 3-2-2, can companies agree on option 1 in this issue?

Sub-topic 3-3: Collision handling
Open issues and candidate options before f2f meeting:
Issue 3-3-1: [Case 1] Required changes for Pre-MG on collision
· Background:
· RAN4 has reached an agreement in the meeting RAN4#104-e [R4-2214346]: 
· For Case 1 (Pre-configured MG and multiple concurrent MGs), the baseline requirement considers collisions on Pre-MG is only considered when Pre-MG is activated.
· Then, RAN4 has reached another agreement in meeting RAN4#105 [R4-2217251]:
· FFS further enhancement. If no consensus can be achieved in the future, we stick to the agreed baseline in R4-2214346. 
· FFS whether an additional capability is needed if collisions on Pre-MG is only considered when Pre-MG is activated
· TBD a deadline to cut off the discussion.
· Proposals
· Option 1: Apple, China Telecom, vivo, ZTE, MediaTek, E///, Nokia
· RAN4 shall stick to previous agreement in RAN4#104e, i.e. collision on Pre-MG is considered only when Pre-MG is activated (deactivated Pre-MG is not considered in collisions).
· Option 2: Huawei
· De-activated pre-MG is considered in collisions handling.

· Recommended WF
· Can companies agree on option 1?

Issue 3-3-2: [Case 1] Whether to consider equal priority?
· Background:
· RAN4 has reached an agreement in the meeting RAN4#105 [R4-2220359]: 
· ‘Gap sharing rules shall not be considered when the two gaps are with different priority’
· Proposals
· Option 1: QC, OPPO, CATT, Nokia, Huawei, MediaTek
· No.
· Option 2: Apple
· Yes.
· Recommended WF
· Can companies agree on Option 1?

Issue 3-3-3: [Case 1] If equal priority is supported whether to consider gap sharing rule when the two gaps are with equal priority?
Moderator: This issue depends on the outcome of previous issue.
· Background:
· RAN4 has reached an agreement in the meeting RAN4#105 [R4-2220359]: 
· ‘Gap sharing rules shall not be considered when the two gaps are with different priority’
· Proposals
· Option 1: QC, OPPO, CATT, Nokia, Huawei, MediaTek
· RAN4 not to consider gap sharing rule when the two gaps are with equal priority.
· Option 2: Apple
· Introduce gap sharing rule when two gaps configured with equal priority.
· Option 3: Apple
· Add requirement applicability that RAN4 requirements do not apply when equal priority is configured for different gaps.
· Recommended WF
· Can companies agree on Option 1?

Issue 3-3-4: [Case 1] dynamic collisions definition
· Proposals
· Option 1: QC.
· Dynamic collisions are gap collisions involving at least one pre-configured MG, where gap instances of other MGs are dropped.
· Recommended WF
· Option 1 missing the comment on higher priority, yet the intention to define the dynamic collision is important. Can companies agree to the following definition for dynamic collision:
‘gap combination that cause collision when at least one of the collided gaps is activated Pre-MG with higher priority compared to the other overlapped gap’.

Issue 3-3-5: [Case 1] Whether to define a new UE capability for dynamic collisions?
· Proposals
· Option 1: QC, vivo, OPPO, Huawei, MediaTek
· Add a UE capability to indicate whether the UE supports Case 1 gap combinations that cause dynamic collisions.
· Details of the new capability can be FFS
· Option 2: E///, Intel, CATT
· No additional capability is needed to handle the dynamic collision due to Pre-MG status change if UE supports Pre-MG and ConMGs capabilities.
· Option 3: Nokia, Huawei
· Postpone the discussion on dynamic collisions until the previous issues related to scenarios, supported gap combination configurations and UE capabilities are resolved.

· Recommended WF
· The majority of the companies are supporting option 1. Can option 1 be supported?

Issue 3-3-6: [Case 1] dynamic collisions dropping rule
· Proposals
· Option 1: Intel.
· It is necessary to define some enhanced dropping rules for the dynamic collision in case 1.
· Option 2: Nokia, Huawei
· Postpone the discussion on dynamic collisions until the previous issues related to scenarios, supported gap combination configurations and UE capabilities are resolved.
· Recommended WF
· Discuss the options.

Sub-topic 3-4: Other Rel-17 rules to be revisited
Open issues and candidate options before f2f meeting:
Issue 3-4-1: [Case 1] Explicit and implicit association
· Proposals
· Option 1: Intel, Xiaomi, vivo, OPPO, Nokia, Huawei, MediaTek, China Telecom
· RAN4 shall not define implicit association of intra-frequency layers with Pre-MG (i.e. the priority of a Pre-MG which concurrent with other gaps should be up to network assignment)
· Option 2: E///
· The Pre-MG’s priority can be further decided by the intra-frequency measurement.

· Recommended WF
· Discuss the options

Issue 3-4-2: [Case 1] Pre-MG association clarification
· Proposals
· Option 1: E///
· When NW configures a Pre-MG and a Type-2 MG in ConMGs, whether a MO is measured within MG shall be clarified in Rel-17 firstly.
· When NW configures a Pre-MG and a Type-2 MG in ConMGs, the MO associated with Pre-MG will be measured within Type-2 MG if Pre-MG is deactivated and the MO is fully overlapping with Type-2 MG
· Option 2: Huawei
· In Case 1 with pre-MG + type-2 MG, for measurement without MG.
· when the pre-MG is activated, the following Rel-17 behaviour can be applied
· when SMTC is partially overlapped with the union of the two MGs, the measurement is performed outside MG, no matter whether or which MG the MO is associated to;
· when SMTC is fully overlapping with the union of the two MGs, the measurement is performed within MG that the MO is associated to.
· when the pre-MG is deactivated, RAN4 to decide the UE behavior after concluding how to handle deactivated pre-MG in collision handling
· Option 3: MediaTek
· RAN4 might need to further clarify the UE behaviour for Pre-MG association, yet this should be clarified in Rel-17 before discussing it in Rel-18.
· Option 4: Intel, vivo
· RAN4 needs NOT to further study whether to clarify the UE's behaviour in the following scenarios:
· 	the MO associated with an activated Pre-MG which doesn’t need to be measured within gap
· the MO associated with a deactivated Pre-MG
· Option 5: OPPO
· For the MO associated with an activated Pre-MG which does not need to be measured within gap:
· If not all of the SMTC occasions are overlapped with any gap occasions, the MO should be measured outside gap
· Otherwise, the MO should be measured within the associated Pre-MG. 
· The MO associated with a deactivated Pre-MG should be measured outside gap.
· Option 6: Xiaomi
· When NW configures a Pre-MG and a Type-2 MG in ConMGs, if the MO associated with an activated Pre-MG which doesn’t need to be measured within gap, the UE measures the MO without the activated pre-MG.
· Option 7: ZTE
· For the case of one component gap associated with an intra-frequency layer, which is possible in legacy gap and not anything new. So as to avoid the unnecessary interruption cased by the gap, it is better to associate the intra-frequency layer with a preconfigured MG. But it should depend on NW. Not need to introduce any additional mechanism. UE can decide whether to apply the requirements of intra-frequency measurement without gap or with gap according to the active BWP.
· Option 8: Nokia
· The UE may perform measurements for an MO, associated with Pre-MG, without gap in case of activated Pre-MG, if such measurements do not overlap with a configured Type-2 MG.

· Recommended WF
· Discuss the options. Can companies check if option 2 can be used as a baseline for further discussion?

Sub-topic 3-5: Requirements
Open issues and candidate options before f2f meeting:
Issue 3-5-1: [Case 1] Measurement delay requirements
· Proposals
· Option 1: QC, HW
· When gap combinations including pre-configured MGs (Case 1) are provided to the UE, measurement requirements do not apply if the following parameters change during the measurement period due to changes in the status of any pre-configured MGs:
· 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
· Option 2: Nokia
· Measurement delay requirements should also consider the case of delayed Pre-MG activation due to overlap between Pre-MG and concurrent MG.
· Recommended WF
· Discuss the options. 

Sub-topic 3-6: Others
Issue 3-6-1: Type-1 related issues
· Proposals
· Option 1: vivo
· RAN4 to agree that priority can be defined for Type-1 MG and to liaise with RAN2
· Option 2: ZTE
· For the combination of Type-1 MG + pre-configured MG, if not any association is configured for the Type-1 MG, how to determine the gap association? It seems that RAN2’s solution is acceptable, i.e. the Type-1 MG would be at least associated with the MOs/frequency layers without any concurrent gap associated.
· Recommended WF
· Discuss the option.

Issue 3-6-2: [Case 1] Gap association for Type-2 MG
· Proposals
· Option 1: Nokia
· RAN4 to extend the explicit association from Rel-17 MGE for defining Case 1 requirements. MG associations may be defined for i) Intra-/Inter-frequency SSB measurements with configured gap sharing factor, ii) Inter-RAT measurements and CSI-RS inter-frequency measurements, iii) PRS measurements. No further enhancement is needed and intra-/inter-frequency SSB measurements can be associated to Pre-MG.
· Recommended WF
· Discuss the option. 

Issue 3-6-3: [Case 1] Priority rules related issues
· Proposals
· Option 1: Nokia
· For Case 1 requirements, priority rules defined in Rel-17 MGE for concurrent measurement gaps should form a baseline, as priority rules need to be identified for the overlapping of Pre-MG and concurrent MG as discussed in previous issues 3-2-1 to 3-2-4 as well as 3-3-1 and 3-3-2. First, these issues need to be resolved and there upon priority rules drafted, before identifying any issues with such priority rules.
· Option 2: HW
· RAN4 to stick to NW configured priority for Case 1
· Recommended WF
· Discuss the option. 
· Moderator comment: the issue numbers in the option above refer to the WF from the previous meeting.

Topic #4: Case 2 requirements (NCSG and concurrent MG) (AI 9.10.2.3)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
Moderator: The relevant proposals in R4-2302333 and R4-2301135 (from Qualcomm and LG Electronics, respectively) which were submitted to 9.10.2 are also captured in this section for discussion. Also, the relevant proposals in R4-2300471from Intel Corporation which was submitted to 9.10.2.1 are also captured in this section for discussion.
	T-doc number
	Company
	Proposals / Observations

	R4-2302333
	Qualcomm
	Proposal 9: Two NCSGs in the same FR can be supported with UE capability.
Proposal 10: Introduce two separate UE capabilities to indicate support of NCSG + Type-2 MG and NCSG + NCSG in Case 2.
Proposal 11: RAN4 not to consider gap sharing rule to resolve collisions in Case 2 unless clear benefits are identified.
Observation 5: RAN4 has reached a complete set of agreements to address gap collisions in Case 2.
Proposal 12: RAN4 not to consider enhanced collisions allowing time overlap between two NCSGs or between an NCSG and other gaps (e.g. pre-configured MG, Type-2, etc.).
Proposal 13: Do not pursue optimizations for deactivated SCell measurements with NCSG in Case 2.

	R4-2301135
	LG Electronics
	Proposal 3: Support option1. And according to the result whether the same RF chain is assumed for the two NCSG patterns or not, new UE capability for overlapping handling can be necessary.

	R4-2300222
	Apple
	Proposal 1: no need to discuss whether the same RF chain is assumed for the two NCSG patterns under issue of whether to consider NCSG + NCSG in an FR.
Proposal 2: separate capabilities are needed to indicate support of 1) NCSG + Type-2MG and 2) NCSG + NCSG.
Proposal 3: parallel measurements deactivated SCells’ measurement with two NCSG shall not be a target in this WI.
Proposal 4: gap combination configuration of case 1 can be derived based on gap combination of concurrent gaps defined in TS38.133 table 91.8-1 with the following additional two Notes:
1) When 2 gaps can be configured: for UE capable of [NCSG + NCSG], up to 2 gaps can be configured as NCSG. For UE capable of [NCSG + Type-2 MG] but not [NCSG + NCSG], up to 1 gap can be configured as NCSG.
2) When 1 gap can be configured: For UE capable of either [NCSG + Type-2 MG] or [NCSG + NCSG], up to 1 gap can be configured as NCSG.

Table 9.1.8-1: The number of Gap Combination Configurations by UE supporting both concurrent measurement gap patterns and independent measurement gap patterns 
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap

	0
	2Note 2
	1Note 3
	0

	1
	1
	2 Note 2
	0

	2
	0
	0
	2 Note 2

	3Note 1
	1 Note 3
	0
	1 Note 3

	4Note 1
	0
	1 Note 3
	1 Note 3

	5Note 1
	1 Note 3
	1 Note 3
	1 Note 3

	6
	2 Note 2
	0
	0

	7
	0
	2 Note 2
	0

	Note 1:	Gap Combination Configuration Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].
Note 2:   for UE capable of [NCSG + NCSG], up to 2 gaps can be configured as NCSG. For UE capable of [NCSG + Type-2 MG] but not [NCSG + NCSG], up to 1 gap can be configured as NCSG.
Note 3:   For UE capable of either [NCSG + Type-2 MG] or [NCSG + NCSG], up to 1 gap can be configured as NCSG.




Proposal 5: two options to address equal priority:
· Option 1: add requirement applicability that RAN4 requirements do not apply when equal priority is configured for different gaps
· Option 2: introduce gap sharing rule when two gaps configured with equal priority
Observation 1: in R17 NCSG design UE is not required to measured more than one layer.
Proposal 6: when NCSG collides with another gap, either NCSG or the other gap shall be dropped. UE is not expected to perform measurement simultaneously in the NCSG and the other gap.
Proposal 7: no need to define further enhancement on gap collision handling except priority rule.
Observation 2: according to R17 NCSG reporting design, UE shall NOT indicate support of NCSG for the band unless UE can always perform measurement within NCSG regardless of which BWP is the active BWP. In other word, once UE indicates support of NCSG for the band, the MO within this band can always be measured within NCSG.
Proposal 8: a new indication shall be introduced enable support of NCSG for deactivated SCell only.

	R4-2300473
	Intel Corporation
	Observation 1: In case of concurrent MGs in which one of NCSG was configured, the parallel measurements on the multiple collided concurrent gaps are feasible. 
Observation 2: The parallel measurement on the deactivated SCell is feasible without any additional UE capability beside that requested by “NCSG + Multiple concurrent MG” as for issue 4-2-3.

Proposal 1: Parallel measurements in case 2 (NCSG + concurrent gap) shall be supported.

Observation 3: In case of concurrent MGs in which one of NCSG was configured, UE needs NOT to drop any of gap instances when they are collided if UE can support the NCSG capability for both(f0+f1) band combination and (f1+f2) band combination. 
Proposal 2: RAN4 shall consider potential enhanced requirements on UE behavior for collision handling in Case 2 [1].
Proposal 3: The interruption requirements for NCSG within concurrent MGs can be FFS especially given the further potential dropping rules optimization when gaps colliding in Case 2. 
Observation 4-1: If UE support the NSCG within the concurrent measurement gaps, the interruption due to the individual gap instances which are not overlapped can be completely independent. 
Observation 4-2: The total interruption to UE due to the multiple measurement gaps which are overlapped within the concurrent gaps can be coupled together.
Observation 4-3: For the window between NCSG VIL1 and VIL2(e.g. [t1,t2] in the figure above), during the interval in which there is no any overlapped interruptions UE can received the data as normal. 
Proposal 4:  The interruption requirements for the multiple measurement gaps when NCSG being included in the concurrent measurement gaps can be defined as:  

Wherein,  represented the allowed interruption due to NCSG and legacy measurements defined in clause 9.1.2 and 9.1.9.1 of TS38.133[4] respectively. And  is the overlapped time duration in slot among NCSG RTT time and legacy measurement gap length. 

Proposal 5: RAN4 can further investigate the following options to resolve the issue when NCSG was configured for the measurements on SCells which can be changed between the activation/deactivation.      
· Whether NCSG can be associated with SCells to be activated/deactivated is indicated explicitly by “ncsgInd-r17”. 

	R4-2300585
	CATT
	Proposal 1: NCSG + NCSG in an FR should also be considered in this WI. And it needs to be clarified whether the same RF chain is assumed for the two NCSG patterns. 
Proposal 2: RAN4 to define a unified capability to indicate support of case 2 including NCSG + Type-2 MG and NCSG + NCSG. 
Proposal 3: The supported gap combinations defined in R17 in TS 38.133 Table 9.1.8-1 can be reused for case 2 with the clarification that each configured gap can be NCSG or Type-2 MG. 
Proposal 4: For gap sharing rules, the same conclusions as case 1 can be used. 
Proposal 5: Define a UE capability to indicate the support of parallel measurement upon NCSG collision. For UE supporting this capability, both NCSGs can work when colliding. For the UE not supporting this capability, R17 priority rules when colliding can be reused. 
Proposal 6: The gap interruption requirements for case 2 are defined as below:
· A slot is considered as interrupted if it is interrupted by an occasion of any of the configured concurrent measurement gaps following the measurement gap interruption requirements in clause 9.1.2, or by VIL occasion of any of the configured NCSG following the NCSG interruption requirements in clause 9.1.9.1, except for a dropped measurement gap or NCSG occasion. 

	R4-2300864
	CMCC
	Proposal 1: for NCSG + NCSG in an FR, it is not necessary to assume same RF chain for the two NCSG patterns.
Proposal 2: considering that there is spare RF chain for NCSG, for case 2 with NCSG + Type-2 MG, even if NCSG is overlapped with Type-2 MG, both of these two overlapped gaps can be used for measurement, no need to drop one of them.
Proposal 3: considering that there is spare RF chain for NCSG, for case 2 with NCSG + NCSG, even if two NCSGs are overlapped, both of these two overlapped NCSGs can be used for measurement, no need to drop one of them.  
Proposal 4: for the case that RRT of one NCSG pattern is overlapped with ML of another NCSG pattern, interruption or scheduling restriction may need to be considered during ML.
Proposal 5: for case 2 with NCSG + Type-2 MG, it is proposed to consider following gap combinations:
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 NCSG
	Per-FR2 NCSG
	Per-UE NCSG
	Per-FR1 Type-2 MG
	Per-FR2 Type-2 MG
	Per-UE Type-2 MG

	0
	0
	0
	1
	0
	0
	1

	1
	1
	0
	0
	1
	0
	0

	2
	0
	1
	0
	0
	1
	0

	3
	0
	0
	1
	1
	0
	0

	4
	0
	0
	1
	0
	1
	0

	5
	1
	0
	0
	0
	0
	1

	6
	0
	1
	0
	0
	0
	1

	7
	2
	0
	0
	0
	1
	0

	8
	1
	0
	0
	0
	2
	0

	9
	0
	2
	0
	1
	0
	0

	10
	0
	1
	0
	2
	0
	0

	11
	1
	1
	0
	0
	0
	1

	12
	0
	1
	0
	1
	0
	1

	13
	1
	0
	0
	0
	1
	1

	14
	0
	1
	1
	1
	0
	0

	15
	1
	0
	1
	0
	0
	1

	16
	0
	0
	1
	1
	1
	0



Proposal 6: for case 2 with NCSG + NCSG, it is proposed to consider following gap combinations:
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 NCSG
	Per-FR2 NCSG
	Per-UE NCSG

	0
	0
	0
	2

	1
	2
	0
	0

	2
	0
	2
	0

	3
	1
	0
	1

	4
	0
	1
	1

	5
	1
	1
	1

	6
	2
	1
	0

	7
	1
	2
	0




	R4-2300889
	Xiaomi
	Proposal 1: RAN4 to consider the combination of NCSG + NCSG in an FR, and the same RF chain is assumed for the two NCSG pattern.
Proposal 2: RAN4 to support the scenario when NW only configures the deactivated SCells’ measurement objects associating with two NCSG patterns.
Proposal 3: When NCSG is collided with type-2 MG, the UE cannot perform measurement on the two RF chains in parallel. 
Proposal 4: The SCell MO is implicitly associated to NCSG when the SCell is deactivated and the SMTC of SCell is fully or partially overlapped with NCSG.
Proposal 5: The SCell MO is explicitly associated to the configured gap when the SCell is activated.

	R4-2301012
	China Telecom
	For scope:
Proposal 1: The combination of NCSG + NCSG in an FR is feasible, and can be supported without additional UE capability.
For collision handling:
Proposal 2: Not consider the parallel measurements upon gap collision, when the RF chains for the two NCSG patterns are different.

	R4-2301281
	vivo
	Proposal 1: Support to have NCSG + NCSG with the assumption that the same RF chain is used for the two NCSG patterns.  
Proposal 2:  For the combination for case 2, support to use Table 9.1.8-1 of TS38.133 as the base and arbitrarily change the MGs to NCSG.
Proposal 3: Do not consider parallelly measurement during gap collision.  
Proposal 4: For issue 4-2-4, support option 2, i.e., no need to define further enhancement on gap collision handling except priority rule.
Proposal 5: For the gap interruption, use option 2 as the definition.  

	R4-2301407
	ZTE Corporation
	Observation 1: Supporting concurrent MG is the precondition to realize performance gain caused by pre-configured MG or NCSG and keep compatibility with existing legacy MG simultaneously.
Proposal 1: The combination of NCSG + NCSG in an FR can be supported, and no need related UE capability. Regarding to the assumption of RF chains, no need to restrict the number of RF chains, even a single idle RF chain can be shared between the measurements associated with the two NCSG.
Proposal 2: For Case 2, the collision handling can be further checked since in fact the gap canceling is not always necessary when collision happens since of the necessity of NCSG is per band for the UE capable of NCSG. 
· For the collision instance, if no MO needs NCSG, no need to cancel any one between NCSG and another MG(NCSG);
· For the collision instance, if at least one MO needs NCSG, there are two possible solutions of collision handling: 
· keep both NCSG and another MG(NCSG) at the price of NCSG degradation to legacy MG;
· Cancel the another MG or the lower priority of NCSG.
· Which solution should be applied, it can be decided by the priority order. If the NCSG has higher priority than the another MG, then cancel the MG; Otherwise, neither of them would be canceled but at the price of NCSG degradation to legacy MG.
Observation 2: According to Rel-17 NCSG, the report of ‘no-gap-no-ncsg’, ‘ncsg’ and ‘gap’ is per band type, so if UE report different capabilities for multiple bands, which type of MG would be configured, it is completely up to NW. The UE report can only be triggered by RRC reconfiguration, while some NW configuration update can be MAC CE based, such as the SCell activation referred here. So in fact the UE report can not update in time with such MAC CE based NW configuration update.
Proposal 3: Request UE to be responsible for the capability report considering all possible MAC CE triggered NW configuration update, which is the most reliable and simple solution comparing with to discuss all potential implicit association rule.

	R4-2301640
	OPPO
	Proposal-1: Do not introduce assumption that the same RF chain is used for the two NCSG patterns. 
Proposal-2: Support NCSG + NCSG in an FR with additional UE capability.
Proposal-3: Equal priority case is unreasonable and gap sharing rules should not be considered.
Proposal-4: Not define enhanced requirements for NCSG collision handling since UE cannot perform measurements on the two RF chains in parallel.

	R4-2301851
	Nokia, Nokia Shanghai Bell
	1. Support of NCSG+NCSG in an FR is indicated by UE, thereby signalling its capability on number of receiver chains per band to the network. 
1. RAN4 to study possibility of parallel measurements when NW only configures the deactivated SCells’ measurement objects associating with two NCSG patterns.
1. Use the gap combination configurations for Case 2 requirements as proposed in Table 1 as baseline for further discussion. 
	Gap Combination
Configuration Id 
	The number of simultaneously active measurement gap and NCSG patterns

	
	NCSG
	Concurrent MG
	NCSG + concurrent MG

	
	Per-FR1 
	Per-FR2
	Per-UE
	Per-FR1 
	Per-FR2 
	Per-UE 
	sum

	0
	0
	0
	1
	0
	0
	1
	2

	1
	0
	1
	0
	0
	0
	1
	2

	2
	1
	0
	0
	0
	0
	1
	2

	3
	1
	1
	0
	0
	0
	1
	3

	4
	0
	0
	1
	0
	1
	0
	2

	5
	0
	1
	0
	0
	1
	0
	2

	6
	1
	0
	0
	0
	1
	0
	2

	7
	1
	1
	0
	0
	1
	0
	3

	8
	0
	0
	1
	1
	0
	0
	2

	9
	0
	1
	0
	1
	0
	0
	2

	10
	1
	0
	0
	1
	0
	0
	2

	11
	1
	1
	0
	1
	0
	0
	3

	12
	0
	0
	1
	1
	1
	0
	3

	13
	0
	1
	0
	1
	1
	0
	3

	14
	1
	0
	0
	1
	1
	0
	3

	15
	2
	0
	0
	0
	0
	0
	2

	16
	2
	0
	0
	0
	1
	0
	3

	17
	0
	2
	0
	0
	0
	0
	2

	18
	0
	2
	0
	1
	0
	0
	3

	19
	0
	0
	2
	0
	0
	0
	2

	20
	0
	0
	0
	2
	0
	0
	2

	21
	0
	1
	0
	2
	0
	0
	3

	22
	0
	0
	0
	0
	2
	0
	2

	23
	1
	0
	0
	0
	2
	0
	3

	24
	0
	0
	0
	0
	0
	2
	2


Table 1: Gap combination configurations for Case 2 including simultaneous NCSG’s
1. Do not consider gap sharing rule for collision handling when two gaps are configured with equal priority.
1. RAN4 to agree on investigating relevant scenarios with gap collision for the Case 2 scenario.  
1. RAN4 to agree on investigating UE behaviour in case of gap collision for the Case 2 scenario.  
1. If the NCSG is converted into another Type-2 MG upon SCell activation, collision handling between this Type-2 MG for deactivated SCells and the other Type-2 MG needs to be defined. Hence the priority level assigned to NCSG may be maintained or subject to change.  
1. Update the existing gap interruption requirements for Case 2 as follows: A slot is considered as interrupted if it is interrupted by an occasion of any of the configured concurrent measurement gaps following the measurement gap interruption requirements in clause 9.1.2, or by VIL occasion of any of the configured NCSG following the NCSG interruption requirements in clause 9.1.9.1, except for a dropped measurement gap or NCSG occasion.  
1. Postpone discussion on signalling aspects for Case 2 requirements to when the Rel-18 design for combination of NCSG and Type-2 MG is mature enough.

	R4-2301974
	Huawei, HiSilicon
	Proposal 1: For an MO corresponding to SCell
· When the SCell is activated, the MG association is based on NW configuration
· When the MO is associated to a type-2 MG and the SCell is deactivated, the MO is implicitly associated to NCSG with which the SMTC is partially or fully overlapped.
Proposal 2: RAN4 not to consider two colliding MGs with equal priority in Case 2.
Proposal 3: RAN4 not to consider enhanced requirements e.g. parallel measurement, upon collision for Case 2.
Proposal 4: Update the existing gap interruption requirements for Case 2 as follows.
A slot is considered as interrupted if it is interrupted by an occasion of any of the configured concurrent measurement gaps following the measurement gap interruption requirements in clause 9.1.2, or by VIL occasion of any of the configured NCSG following the NCSG interruption requirements in clause 9.1.9.1, except for a dropped measurement gap or NCSG occasion.
Proposal 5: Define the following new UE capability for Case 2.
· Capability 1: whether UE supports Case 2 
Proposal 6: RAN4 not to pursue parallel measurements when NW only configures the deactivated SCells’ measurement objects associating with two NCSG patterns.
Proposal 7: For Case 2, the support gap combination is same as in Rel-17 (cl. 9.1.8.2 of 38.133) where each MG in a gap combination can be either an NCSG or a type-2 MG.

	R4-2302119
	Ericsson
	Observation 1: UE can perform transmission/reception for two CA cells simultaneously.
Observation 3: When UE reports the supported NCSG band status, NW doesn’t know whether parallel measurement can be performed among these bands.
Observation 4: In Rel-17, when UE supports NCSG, deactivated SCell measurement will be performed within NCSG.
Proposal 1: RAN4 to discuss the following different understandings when UE supporting NCSG+NCSG.
•	Option 1: Only one spare RF chain is assumed
•	Option 2: At least two spare RF chains are assumed
Proposal 2: No new capability is needed if only one spare RF chain is assumed for NCSG+NCSG.
Proposal 3: RAN4 can discuss the new capability if two spare RF chains are assumed for NCSG+NCSG.
Proposal 4: RAN4 to study the conditions of parallel measurements for the following scenario
•	Case 1: NW only configures deactivated SCells’ MOs
•	Case 2: NW only configures the MOs in intra-bands in which UE reports to support ‘NCSG’ 
•	Case 3: NW configures MOs in intra-band associated with NCSG1 and MOs in inter-band associated with NCSG2 if UE reports ‘NCSG’ for these bands
Proposal 5: RAN4 to study a general solution to allow both NW and UE to know the parallel measurements combination when UE supports NCSG parallel measurement capability.
Proposal 6: RAN4 to postpone the gap collision rule changes discussion until RAN4 has a consensus on parallel measurement scenarios.
Proposal 7: When NW configures a NCSG and a Type-2 MG in ConMGs, RAN4 to further discuss how to handle the deactivated SCell measurement.
•	The deactivated SCell will be measured within NCSG.
•	After SCell activation, the deactivated SCell’s MO will be measured within MG if the related SSB is outside the active BWP.

	R4-2302310
	MediaTek inc.
	Proposal 1: RAN4 shall support a UE capability for the scenario of NCSG + NCSG in an FR.
Proposal 2: RAN4 shall defined two separate UE capabilities to indicate support of (i) NCSG + Type-2 MG and (ii) NCSG + NCSG.
Proposal 3: RAN4 shall not define requirements when NW only configures the deactivated SCells’ measurement objects associating with two NCSG patterns.
Proposal 4: RAN4 shall not consider gap sharing rule when two gaps configured with equal priority.
Proposal 5: RAN4 shall not define requirements for parallel measurement because the UE can never guarantee that there will be two available RF chain to achieve parallel measurements.
Proposal 6: RAN4 shall reuse the Rel-17 association rule, which is using NCSG for deactivated and activated SCell.
Proposal 7: RAN4 doesn’t need to further discuss the first option provided in issue 4-4-2 for NCSG discussion. However, option 2 can be agreed.

	R4-2300471 
	Intel Corporation
	Observation 1: The vacant RF chain can be shared by the capable UE during the different measurement gaps (e.g. NCSG #1, NCSG #2 or legacy Type-2 MG#1). 
Observation 2: If UE’s MOs are associated with same RF band or different bands which can be supported by NCSG capability, it is beneficial to both the network and UEs with more than NCSGs within the concurrent MGs. The limitation of only 1 NCSG within the concurrent MGs is harmful to NW and UE’s efficiency especially regarding to particular NW deployment scenarios (e.g. measured carriers within a same band).  
Proposal 4: NCSG + NCSG in a FR shall be allowed in Rel18.
Proposal 5: The combinations of NCSG, concurrent MGs in case 2 can be listed below.
•	Type-2 MG per UE/per-FR + NCSG per-UR/per-FR
•	More than one NCSG per-UE gaps 
•	NCSG per-UE gap + NCSG per FR gap



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: Scope and combinations
Issue 4-1-1: [Case 2] Whether to consider a new capability for NCSG + NCSG in an FR
Moderator: It is common understanding that the NCSG + Type-2 MG will be defined as a new UE capability, yet the new capability issue discussed in here is whether to define a separate UE capability for NCSG + NCSG.
· Proposals
· Option 1: ZTE, China Telecom, CATT
· No, without UE capability
· Option 1a: E///
· Condition: No, if only one spare RF chain is assumed for NCSG+NCSG.
· Option 1b: LGE
· New UE capability for overlapping handling can be necessary if two spare RF chains are assumed for NCSG+NCSG.
· Option 2: QC, Apple, OPPO, Nokia, MediaTek
· Yes, with UE capability 
· Option 2a: E///
· Condition: Yes, if two spare RF chains are assumed for NCSG+NCSG.
· Recommended WF
· Collect views.
Issue 4-1-2: [Case 2] Whether the same RF chain is assumed for the two NCSG patterns
· Proposals
· Option 1: LG, Xiaomi, vivo, E///
· Yes, the same RF chain is assumed for the two NCSG patterns.
· Option 2: Apple, CMCC, ZTE, OPPO, HW
· No need to discuss whether the same RF chain is assumed for the two NCSG patterns (not necessary).
· Option 2a: CATT
· No need to discuss whether the same RF chain is assumed but to consider the assumption on parallel measurement.
· Option 3: E///
· At least two spare RF chains are assumed.
· Option 4: Nokia
· UE signals its capability on number of receiver chains per band to the network.
· Recommended WF
· Collect views.

Issue 4-1-3: [Case 2] Detail combinations for UE supporting per-FR gap
· Proposals: 
· Option 1: Apple, CATT, Huawei, vivo, Intel
· gap combination configuration of case 1 can be derived based on gap combination of concurrent gaps defined in TS38.133 table 91.8-1 with the following additional two Notes:
· When 2 gaps can be configured: for UE capable of [NCSG + NCSG], up to 2 gaps can be configured as NCSG. For UE capable of [NCSG + Type-2 MG] but not [NCSG + NCSG], up to 1 gap can be configured as NCSG.
· When 1 gap can be configured: For UE capable of either [NCSG + Type-2 MG] or [NCSG + NCSG], up to 1 gap can be configured as NCSG.

Table 9.1.8-1: The number of Gap Combination Configurations by UE supporting both concurrent measurement gap patterns and independent measurement gap patterns 
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap

	0
	2Note 2
	1Note 3
	0

	1
	1
	2 Note 2
	0

	2
	0
	0
	2 Note 2

	3Note 1
	1 Note 3
	0
	1 Note 3

	4Note 1
	0
	1 Note 3
	1 Note 3

	5Note 1
	1 Note 3
	1 Note 3
	1 Note 3

	6
	2 Note 2
	0
	0

	7
	0
	2 Note 2
	0

	Note 1:	Gap Combination Configuration Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].
Note 2:   for UE capable of [NCSG + NCSG], up to 2 gaps can be configured as NCSG. For UE capable of [NCSG + Type-2 MG] but not [NCSG + NCSG], up to 1 gap can be configured as NCSG.
Note 3:   For UE capable of either [NCSG + Type-2 MG] or [NCSG + NCSG], up to 1 gap can be configured as NCSG.



· Option 2: CMCC
· for case 2 with NCSG + Type-2 MG, it is proposed to consider following gap combinations:
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 NCSG
	Per-FR2 NCSG
	Per-UE NCSG
	Per-FR1 Type-2 MG
	Per-FR2 Type-2 MG
	Per-UE Type-2 MG

	0
	0
	0
	1
	0
	0
	1

	1
	1
	0
	0
	1
	0
	0

	2
	0
	1
	0
	0
	1
	0

	3
	0
	0
	1
	1
	0
	0

	4
	0
	0
	1
	0
	1
	0

	5
	1
	0
	0
	0
	0
	1

	6
	0
	1
	0
	0
	0
	1

	7
	2
	0
	0
	0
	1
	0

	8
	1
	0
	0
	0
	2
	0

	9
	0
	2
	0
	1
	0
	0

	10
	0
	1
	0
	2
	0
	0

	11
	1
	1
	0
	0
	0
	1

	12
	0
	1
	0
	1
	0
	1

	13
	1
	0
	0
	0
	1
	1

	14
	0
	1
	1
	1
	0
	0

	15
	1
	0
	1
	0
	0
	1

	16
	0
	0
	1
	1
	1
	0



· Option 3: CMCC
· for case 2 with NCSG + NCSG, it is proposed to consider following gap combinations:
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 NCSG
	Per-FR2 NCSG
	Per-UE NCSG

	0
	0
	0
	2

	1
	2
	0
	0

	2
	0
	2
	0

	3
	1
	0
	1

	4
	0
	1
	1

	5
	1
	1
	1

	6
	2
	1
	0

	7
	1
	2
	0



· Option 4: Nokia
· Use the gap combination configurations for Case 2 requirements as proposed in Table 1 as baseline for further discussion:
Table 1: Gap combination configurations for Case 2 including simultaneous NCSG’s
	Gap Combination
Configuration Id 
	The number of simultaneously active measurement gap and NCSG patterns

	
	NCSG
	Concurrent MG
	NCSG + concurrent MG

	
	Per-FR1 
	Per-FR2
	Per-UE
	Per-FR1 
	Per-FR2 
	Per-UE 
	sum

	0
	0
	0
	1
	0
	0
	1
	2

	1
	0
	1
	0
	0
	0
	1
	2

	2
	1
	0
	0
	0
	0
	1
	2

	3
	1
	1
	0
	0
	0
	1
	3

	4
	0
	0
	1
	0
	1
	0
	2

	5
	0
	1
	0
	0
	1
	0
	2

	6
	1
	0
	0
	0
	1
	0
	2

	7
	1
	1
	0
	0
	1
	0
	3

	8
	0
	0
	1
	1
	0
	0
	2

	9
	0
	1
	0
	1
	0
	0
	2

	10
	1
	0
	0
	1
	0
	0
	2

	11
	1
	1
	0
	1
	0
	0
	3

	12
	0
	0
	1
	1
	1
	0
	3

	13
	0
	1
	0
	1
	1
	0
	3

	14
	1
	0
	0
	1
	1
	0
	3

	15
	2
	0
	0
	0
	0
	0
	2

	16
	2
	0
	0
	0
	1
	0
	3

	17
	0
	2
	0
	0
	0
	0
	2

	18
	0
	2
	0
	1
	0
	0
	3

	19
	0
	0
	2
	0
	0
	0
	2

	20
	0
	0
	0
	2
	0
	0
	2

	21
	0
	1
	0
	2
	0
	0
	3

	22
	0
	0
	0
	0
	2
	0
	2

	23
	1
	0
	0
	0
	2
	0
	3

	24
	0
	0
	0
	0
	0
	2
	2



· Recommended WF
· Can companies take option 1 as a baseline? 

Sub-topic 4-2: Collision handling
Issue 4-2-1: [Case 2] Whether to consider equal priority
· Background:
· RAN4 has reached an agreement in the meeting RAN4#105 [R4-2220359]: 
· ‘Gap sharing rules shall not be considered when the two gaps are with different priority’
· Proposals
· Option 1: QC, OPPO, Nokia, Huawei, MediaTek
· No.
· Option 2: Apple
· Yes.
· Option 3: CATT
· For gap sharing rules, the same conclusions as case 1 can be used.

· Recommended WF
· Same conclusion from case 1 can be used in here.

Issue 4-2-2: [Case 2] If equal priority is considered then whether to consider gap sharing rule for equal priority
· Background:
· RAN4 has reached an agreement in the meeting RAN4#105 [R4-2220359]: 
· ‘Gap sharing rules shall not be considered when the two gaps are with different priority’
· Proposals
· Option 1: QC, OPPO, Nokia, Huawei, MediaTek
· RAN4 not to consider gap sharing rule when the two gaps are with equal priority.
· Option 2: Apple
· Introduce gap sharing rule when two gaps configured with equal priority.
· Option 3: Apple
· Add requirement applicability that RAN4 requirements do not apply when equal priority is configured for different gaps.
· Option 4: CATT
· For gap sharing rules, the same conclusions as case 1 can be used.

· Recommended WF
· Same conclusion from case 1 can be used in here.

Issue 4-2-3: [Case 2] Whether to consider parallel measurements upon gap collision
· Proposals
· Option 1: Intel, CMCC
· Yes
· Option 2: Qualcomm, Apple, Xiaomi, China Telecom, vivo, OPPO, HW, MTK
· No
· Option 2a: China Telecom
· No, when the RF chains for the two NCSG patterns are different.
· Option 3: CATT
· Up to UE capability,
· For UE supporting this capability, both NCSGs can work when colliding.
· For the UE not supporting this capability, R17 priority rules when colliding can be reused.
· Option 4: E///, Intel
· RAN4 to study a general solution to allow both NW and UE to know the parallel measurements combination when UE supports NCSG parallel measurement capability.
· Option 5: Nokia
· RAN4 to agree on investigating relevant scenarios with gap collision for the Case 2 scenario.

· Recommended WF
· Collect views from companies. Can companies agree on option 2?
 
Issue 4-2-4: [Case 2] Potential changes to UE behavior upon gap collision
· Proposals
· Option 1: QC, [Apple], [vivo], OPPO, HW, MTK
· RAN4 not to consider enhanced collisions allowing time overlap between two NCSGs or between an NCSG and other gaps.
· Option 1a: Apple, vivo
· RAN4 not to consider enhanced collisions allowing time overlap between two NCSGs or between an NCSG and other gaps, except priority rule.
· Option 2: Intel, Nokia
· RAN4 shall consider potential enhanced requirements on UE behavior for collision handling in Case 2.
· Option 3: ZTE
· For Case 2, the collision handling can be further checked since in fact the gap canceling is not always necessary when collision happens since of the necessity of NCSG is per band for the UE capable of NCSG. 
· For the collision instance, if no MO needs NCSG, no need to cancel any one between NCSG and another MG(NCSG);
· For the collision instance, if at least one MO needs NCSG, there are two possible solutions of collision handling: 
· keep both NCSG and another MG(NCSG) at the price of NCSG degradation to legacy MG;
· Cancel the another MG or the lower priority of NCSG.
· Which solution should be applied, it can be decided by the priority order. If the NCSG has higher priority than the another MG, then cancel the MG; Otherwise, neither of them would be canceled but at the price of NCSG degradation to legacy MG.
· Option 4: CMCC
· For the case that RRT of one NCSG pattern is overlapped with ML of another NCSG pattern, interruption or scheduling restriction may need to be considered during ML.
· Option 5: E///
· RAN4 to postpone the gap collision rule changes’ discussion until RAN4 has a consensus on parallel measurement scenarios.

· Recommended WF
· Collect views from companies.

Issue 4-2-5: [Case 2] Whether to support parallel measurements in the following scenarios for two NCSG
Scenario 1: NW only configures deactivated SCells’ measurement
· Proposals
· Option 1: Apple, HW
· No.
· Option 2: Intel, Xiaomi, Ericsson
· Yes.
Scenario 2: NW only configures the MOs in intra-bands in which UE reports to support ‘NCSG’
· Proposals
· Option 1: Ericsson
· Yes.
Scenario 3: NW configures MOs in intra-band associated with NCSG1 and MOs in inter-band associated with NCSG2 if UE reports ‘NCSG’ for these bands
· Proposals
· Option 1: Ericsson
· Yes.
· Recommended WF
· Collect views.

Sub-topic 4-3: Other Rel-17 rules to be revisited
Issue 4-3-1: [Case 2] Potential changes for NCSG upon SCell activation
· One example to provide the background of the scenario
· When NW configures a NCSG and a Type-2 MG, 
· The deactivated SCell is measured within NCSG.
· After SCell activation, the deactivated SCell’s MO needs to be measured within MG if the related SSB is outside the active BWP.
· Proposals
· Option 1: QC, MTK
· Do not pursue optimizations for deactivated SCell measurements with NCSG in Case 2
· Option 2: Apple, Intel
· A new indication shall be introduced enable support of NCSG for deactivated SCell only.
· Option 2a: Intel
· Indicated explicitly by “ncsgInd-r17”.
· Option 3: ZTE
· Request UE to be responsible for the capability report considering all possible MAC CE triggered NW configuration update.
· Option 4: HW, E///, Xiaomi
· When the SCell is activated, the MG association is based on NW configuration
· When the MO is associated to a type-2 MG and the SCell is deactivated, the MO is implicitly associated to NCSG with which the SMTC is partially or fully overlapped.
· Option 5: Nokia
· If the NCSG is converted into another Type-2 MG upon SCell activation, collision handling between this Type-2 MG for deactivated SCells and the other Type-2 MG needs to be defined. Hence the priority level assigned to NCSG may be maintained or subject to change.

· Recommended WF
· Moderator would like to firstly align companies’ understanding on current interpretations of UE capability signalling in supporting deactivated SCell measurement via NCSG.
· Collect views from companies

Sub-topic 4-4: Requirements
Issue 4-4-1: [Case 2] Gap interruption 
· Proposals
· Option 1: Intel
· The interruption requirements for the multiple measurement gaps when NCSG being included in the concurrent measurement gaps can be defined as:

wherein,  represented the allowed interruption due to NCSG and legacy measurements defined in clause 9.1.2 and 9.1.9.1 of TS38.133[4] respectively. And  is the overlapped time duration in slot among NCSG RTT time and legacy measurement gap length.
· Option 2: Huawei, Nokia, vivo, MTK, CATT
· Update the existing gap interruption requirements for Case 2 as follows.
· A slot is considered as interrupted if it is interrupted by an occasion of any of the configured concurrent measurement gaps following the measurement gap interruption requirements in clause 9.1.2, or by VIL occasion of any of the configured NCSG following the NCSG interruption requirements in clause 9.1.9.1, except for a dropped measurement gap or NCSG occasion. 
· Recommended WF
· Collect views from companies

