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1. Introduction
At RAN 95 meeting the WI “Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps” [1] was approved. At RAN 97e meeting, the WI was further updated [2] and the objectives related to further gap enhancement are: 

(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 

· Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or concurrent MGs and/or NCSG [RAN4]

· Prioritize at least joint requirements for UE configured with

· Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)

· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)

· Note 1: Gaps that are configured for NTN are precluded in Case 1 and Case 2
· Note 2: The requirement discussions on the scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 will be started after RAN#99.
· Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG, NTN gaps and NCSG can be discussed after RAN#99

· Note 4: This WID does not include any inter-working with MUSIM gaps
In this contribution we provide our further considerations on remaining issues of this topic.
2. Discussion
The discussions are based on the following issues from [3].

UE capability
The UE capability had been extensively discussed during the RAN4 110 meeting and the outcome on UE capability for Rel-18 Pre-MG and NCSG are listed in the following tables:

In addition, the possible way forward during the online session are copied below:

“Define in total 3 capabilities for MG enh part (including both case 1 and case 2), with the condition below. FFS Details.
For 32-5, the capability can be further discussed based on R17 progress. Before any agreement reached for Rel-17, 32-5 is not considered.”
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32. NR_MG_enh2
	32-1
	Concurrent gaps with Pre-MG in a FR
	Support of multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) Pre-MG. Details in Clause [9.1.x.2] of TS 38.133. 

	19-3-x and 19-2

x = 1 or 2 
	Yes
	No
	UE behaviour is undefined if the network configures concurrent MGs where at least one of the gaps is a Pre-MG
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

	
	[32-2]
	Two Pre-MG configuration with simultaneous activation/deactivation
	Support configurations of two Pre-MG with simultaneous activation/deactivation in the same FR. 
	32-1
	Yes
	No
	UE activation/deactivation time for simultaneous Pre-MG is undefined
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

	
	[32-3]
	Support for dynamic collisions


	Support RRM requirements for handling dynamic collisions between a Pre-MG and another measurement gap or Pre-MG.
	32-1
	Yes
	No
	UE is not expected to meet RRM requirements for dynamic collisions
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 


	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32. NR_MG_enh2
	32-4
	Concurrent gaps with NCSG in a FR
	Support of multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) NCSG. Details in clause [9.1.y.2] of TS 38.133. 

	19-1 and 19-2
	Yes
	No
	UE behaviour is undefined if the network configures concurrent MGs where at least one of the gaps is a NCSG
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

	
	[32-5]
	Two NCSG configuration in a FR
	Support configurations of two NCSG in the same FR
	32-4
	Yes
	No
	UE behaviour is undefined if the network configures two NCSGs in the same FR
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 


If the intention is to only select one UE capability from [32-2], [32-3] and [32-5], then the preference is 32-2. For [32-5], there maybe no big difference for a UE can support [32-4] to further support [32-5]. For [32-3], since the priority based rule is no difference compared with legacy one, there is no strong necessity to introduce an addition UE capability for dynamic collision.      
Proposal 1: Among UE capability from [32-2], [32-3] and [32-5], prefer to have [32-2] if only one will be selected among these capabilities. 
Pre-MG association clarification
· Option 1: 

· When NW configures a Pre-MG1 and a Pre-MG2/Type-2 MG in ConMGs, the MO associated with Pre-MG1 will be measured within activated Pre-MG2/Type-2 MG if Pre-MG1 is deactivated and the MO is fully overlapping with activated Pre-MG2/Type-2 MG.
· Option 1a: 
· FFS: whether it need to be captured in spec
· Option 2: 

· No need to introduce implicit association for concurrent gaps with Pre-MG.

· Option 2a: 

· The case that Pre-MG1 is deactivated whereas the associated MO still has to be performed with MG is corner case.

For this issue, when a MO is associated with Pre-MG1 and Pre-MG1 is deactivated, this simply means that MO can be measured without any gap and the Pre-MG is deactivated to improve the throughput of the system, which is the intention to introduce Pre-MG at Rel-17. Hence there is no need to introduce any implicit association for concurrent gaps with Pre-MG. For the special issue when that MO is just fully overlapped with another MG/Pre-MG in ConMGs case, then naturally that MO should be measured by these gaps, or no requirement on this corner case. 

Proposal 2: No need to introduce any implicit association for concurrent gaps with Pre-MG. 
For the special issue when Pre-MG1 is deactivated and its associated MO is just fully overlapped with another MG/Pre-MG in ConMGs case, then that MO could be measured by these gaps, or no requirements on this corner case.
Issue 3-2-1: [Case 2] When the UE is configured with Concurrent gaps with NCSG, what is the potential changes to UE behaviour for NCSG upon SCell activation (in Rel-18)

· Proposals

· Option 1: 

· Still follow the gap association, i.e., (This implies we follow Rel-17 gap association rule) 
· Deactivated Scell MO associated with NCSG is measured within NCSG

· Deactivated Scell MO not associated with NCSG is measured outside NCSG

· Option 1a: 

· Based on the principle of reusing the gap association rule to determine in which MG the deactivated SCell MO would be performed, when the deactivated SCell switches to be activated, still reuse the R17 conditions to decide whether this SCell can be measured with the NCSG. That is, keep alignment with the understanding of R17 UE behaviours

· Option 2: 

· When the SCell is deactivated, the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped with NCSG regardless of gap association.
· Option 3: 

· The Rel-18 UE behavior (assume SMTC partially overlapped with NCSG) can follow the gap association, i.e., deactivated SCell MO associated with NCSG is measured within NCSG and the MO not associated with NCSG is measured outside NCSG.

· Option 4: 

· A new indication shall be introduced enable support of NCSG for deactivated SCell only.

· Option 5: 

· No need to distinguish the UE indication for activated status and deactivated status separately for a single serving cell.

· Option 6: 

· RAN4 can defer the issue below to Rel19.

· Option 7: 

· The collision case between measured deactivated SCell MO’s outside NCSG, if allowed in Rel-17, and concurrent MG occasions needs to be considered for Case 2 requirements in Rel-18.

For the issue, in principle either option 1 or option 2 works. The advantage of option 1 is to have a consistent solution since same principle of association rules apply however the disadvantage is more interruption could be introduced. For option 2 interruption due to measurement on deactivated SCell with Type-2 MG (if a Type-2 MG is associated with that SCell MO) is avoided. However this means association rules will be rebuilt for the concurrent Type-2 MG + NCSG case when measuring deactivated SCell.  

Proposal 3: For the issue When the UE is configured with Concurrent gaps with NCSG, what is the potential changes to UE behaviour for NCSG upon SCell activation (in Rel-18), option 1 and option 2 are OK. 

3. Conclusion
In this contribution, we provide our further considerations on case 1 requirements of “pre-configured MGs, multiple concurrent MGs and NCSG” and have the following proposals:
Proposal 1: Among UE capability from [32-2], [32-3] and [32-5], prefer to have [32-2] if only one will be selected among these capabilities. 
Proposal 2: No need to introduce any implicit association for concurrent gaps with Pre-MG. 
For the special issue when Pre-MG1 is deactivated and its associated MO is just fully overlapped with another MG/Pre-MG in ConMGs case, then that MO could be measured by these gaps, or no requirements on this corner case.

Proposal 3: For the issue When the UE is configured with Concurrent gaps with NCSG, what is the potential changes to UE behaviour for NCSG upon SCell activation (in Rel-18), option 1 and option 2 are OK. 
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