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1. Introduction
Case 1 requirements of R18 gap enhancement was discussed during the previous RAN4 meetings. The last agreements can be found in [1]. In this contribution, we continue discussing the open issue.
2. Discussion 
The first issue we would like to discuss is about UE feature list for case 1. According to issue 1-1-1 in [1]:
Issue 1-1-1: Rel-18 NR UE features for NR_MG_enh2 WI for Objective 1:
< Way Forward > 
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· The following feature list will be used as a starting for further discussion in the next meeting.

	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

	[32-1]
	Concurrent gap 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. Detail in Clause [9.1.x.2] of TS 38.133. 

	19-3-x and 19-2
x = 1 or 2 
	Yes
	No
	Network should not configure concurrent gap with Pre-MG
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

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

	[32-3]
	Dynamic collision
	Support the RRM requirements when the activation/deactivation delay of Pre-MG overlaps the other measurement gap with lower priority or Pre-MG
	32-1
	Yes
	No
	UE is not expected to meet the requirements
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

	[32-4]
	Concurrent gap 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. Detail in clause [9.1.y.2] of TS 38.133. 

	19-1 and 19-2
	Yes
	No
	Network should not configure concurrent gap with NCSG
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

	[32-5]
	2 NCSG configuration in a FR
	Support configurations of 2 NCSG in the same FR
	32-4
	Yes
	No
	Network should not configure 2 NCSG in the same FR
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 



[32-4] and [32-5] are for case 2. We only need to review [32-1], [32-2] and [32-3].
We support [32-1]. Since new UE behaviours and corresponding RAN4 requirements are introduced in R18, a new UE capability is necessary. Both R17 Pre-MG and R17 concurrent gaps are prerequisite for R18 case 1. 
We are open for [32-2]. Note that the big CR endorsed in RAN4#110 didn’t consider this potential additional UE capability. i.e. 2ms post-processing time is added for fully overlapped activation/deactivation by default.
	8.19.x.2	Activation/deactivation delay requirements for fully overlapped activation/deactivation of multiple pre-configured measurement gaps
The requirements in this clause only apply when the activation/deactivation procedures of the individual pre-configured measurement gaps fully overlap in time.
Fully overlapped activation/deactivation of pre-configured measuremeng gaps can occur in the following cases:
· Both pre-configured measurement gaps are triggered by the same event.
· Two pre-configured measurement gaps are triggered by two events of the same type at the same time.
When multiple pre-configured measuremeng gaps are activated/deactivated simultaneously, the activation/deactivation delay equals the delay requirements defined at clause 8.19.2, 8.19.3 and 8.19.4 for DCI/timer-based BWP switch, SCell activation/deactivation or RRC reconfiguration, respectively, plus an additional 2ms post-processing time. 




Regarding [32-3], we don’t see the necessity. Besides, in existing section 9.1.12.3 it is clearly stated that only activated Pre-MG would cause interruption:
	9.1.12.3	Collisions involving Pre-MG(s)
Collisions between a Pre-MG and a measurement gap may occur only when the Pre-MG is activated. No collisions can occur between a per-FR Pre-MG and a per-FR measurement gap when they are configured in different FRs.
Collisions between two Pre-MGs may occur only when both Pre-MGs are activated. No collisions can occur between a per-FR Pre-MGs when they are configured in different FRs.
The requirements for [concurrent measurement gaps with Pre-MG] apply provided that the two measurement gaps(at least one of the gaps is activated Pre-MG) colliding with each other are configured with different priorities.



If a new UE capability is introduced to support dynamic collision, RAN4 still needs to develop requirements for the case wherein deactivated would also cause collision, which would not only extend the work but also complicates network implementation, since network needs to consider both kinds of UE.
Therefore, we only see a strong need of [32-1]:
[bookmark: _Ref157430591]Proposal 1: UE feature list for case 1:
	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

	[32-1]
	Concurrent gap 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. Detail in Clause [9.1.12] of TS 38.133. 

	19-2, and
19-3-1 or 19-3-2 
	Yes
	No
	Network should not configure concurrent gap with Pre-MG
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 





Correspondingly, the following editor’s note can be removed. 

	9.1.12.2	Requirements
If the UE requires measurement gaps and/or Pre-MGs to identify and measure intra-frequency cells and/or inter-frequency cells and/or inter-RAT E-UTRAN cells, and the UE supports [ConMGs with Pre-MG] but does not support independent measurement gap patterns for different frequency ranges as specified in Table 5.1-1 in [18, 19, 20], in order for the requirements in the following clauses to apply, the network can provide the UE with not more than two per-UE measurement gap patterns for monitoring all the frequency layers. 
Editor Notes: FFS additional capability for UE to support Pre-MG+Pre-MG
Two Pre-MGs may be configured by the network only if the UE supports [Pre-MG+Pre-MG].
If the UE supports both [ConMGs with Pre-MG] and independent measurement gap patterns for different frequency ranges as specified in Table 5.1-1 in [18, 19, 20], in order for the requirements defined for concurrent measurement gaps with Pre-MG to apply, the network can provide the measurement gap patterns’combinations specified in Table 9.1.12.1 for monitoring of all frequency layers. 



They can be added back if the additional UE capability can be agreed.
[bookmark: _Ref157430594]Proposal 2: remove context regarding UE capability of Pre-MG + Pre-MG in existing spec.

3. Conclusion
In this contribution, we provide discussion on case 1 requirements. After discussion, the following conclusions are provided:
Proposal 1: UE feature list for case 1:
	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

	[32-1]
	Concurrent gap 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. Detail in Clause [9.1.12] of TS 38.133. 

	19-2, and
19-3-1 or 19-3-2 
	Yes
	No
	Network should not configure concurrent gap with Pre-MG
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 



Proposal 2: remove context regarding UE capability of Pre-MG + Pre-MG in existing spec.
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