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Introduction
This paper presents our view on RRM aspects related to further enhancements of measurement gaps for Rel-18 [1]. In particular, it presents our view on the UE feature list for both objectives of the NR_MG_enh2 work item as discussed at RAN4 #109 [2] and lists corresponding proposals.
Discussion 
At RAN4 #109, a starting point for the UE feature list for both objectives of the NR_MG_enh2 work item was defined [2], replicated below. 
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Sub-topic 1-1: feature list for NR_MG_enh2 WI
Issue 1-1-1: Rel-18 NR UE features for NR_MG_enh2 WI for Objective 1:
< Way Forward > 
· 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 



Issue 1-1-2: Rel-18 NR UE features for NR_MG_enh2 WI for Objective 2:
< Way Forward >
· The following feature list will be used as the starting point 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

	[32-6]
	Need for interruption 
	UE capability to indicate whether interruption is needed when UE reports “no-gap” in NeedForGaps
InfoNR
	nr-NeedForGap-Reporting-r16
	yes
	no
	Network cannot know whether the UE can repport NeedFor
Interruption
InfoNR
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling

	[32-7]
	[Inter-RAT EUTRAN measurements without gap and outside active DL BWP]
	1. Support of requirements of inter-RAT EUTRAN measurements outside active DL BWP without gap with or without interruption.

FFS: Whether this could be coupled or related to the capability of EMW supporting.
	
	Yes
	NA
	UE behaviour of supporting inter-RAT EUTRAN measurements without gap is known to network
	[Per UE]
	No
	No
	N.A
	
	Optional with capability signalling

	[32-8]
	Inter-RAT EUTRAN measurement without gap [and within active DL BWP]
	Support of inter-RAT EUTRAN measurements without gap when CRS is contained within UE’s active DL BWP
	[32-9]
	Yes
	No
	Measurement gap will be needed for inter-RAT EUTRAN measurements
	Per UE
	No
	FR1 only
	N.A
	
	Optional with capability signalling

	[32-9]
	Effective measurement window for inter-RAT EUTRAN measurements
	Support configuration of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity. 
	[32-7 or 32-8]
	Yes
	No
	Undefined UE measurement behavior and when to allow scheduling restriction
	Per UE
	No
	No
	N.A
	· A bitmap for 6 effective measurement window (EMW) patterns defined in TS 38.133.
· TBD which patterns(s) are mandatory supported
	Optional with capability signalling

	[32-10]
	Simultaneous
RxDataCRS-DiffNumerology
	Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology
	 32-8
	Yes
	No
	scheduling restriction is applicable
	Per UE
	No
	FR1 only
	N.A
	
	Optional with capability signalling



Issue 1-1-3: Rel-18 LTE UE features for NR_MG_enh2 WI:
< Way Forward >
· The following feature list will be used as the starting point 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

	[x-y]
	Inter-RAT NR measurement without gap 
	Support of inter-RAT NR measurements without gap with or without interruption
	
	Yes
	NA
	The UE does not support inter-RAT NR measurements without gap with or without interruption for performing inter-RAT NR measurement without gap
	Per UE
	No
	No
	NA
	RAN2 implemented already as interRAT-NeedForIntr
NR-r18. 

	Optional with capability signalling







UE feature list for Objective 1
Following modifications and additions are needed to the UE feature list for objective 1, depicted in red.
	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]
[32-2]

	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 



The definition of two optional capabilities for Case 1 and 1 optional capability for Case 2 will lead to an undesirable complexity increase for the network, as it needs to take into account 4 different UE behaviors for Case 1 and 2 different UE behaviors for Case 2. Thus, for the combination of Case 1 + Case2, there are 8 different UE behaviours, which is undesirable for this feature. 
Moreover, the gap combination Pre-MG + Pre-MG was defined as part of Case 1 requirements. Hence support of simultaneous Pre-MG (de)activation and support of dynamic collisions, if the Pre-MG (de)activation overlaps with the other MG occasion, is mandatory and no optional capabilities are needed. Similarly, for the gap combination NCSG + NCSG, it was defined as part of Case 2 requirements. Thus, it is proposed to remove UE capability indices 32-2, 32-3 and 32-5, as depicted above.
Adopt the proposed UE feature list for objective 1 in R4-2321640 with removal of UE capability indices 32-2, 32-3 and 32-5.
UE feature list for Objective 2 for NR UE features
Following modifications and additions are needed to the UE feature list for objective 2 related to NR UE features, depicted in red.
	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

	[32-6]
	Need for interruption 
	UE capability to indicate whether interruption is needed when UE reports “no-gap” in NeedForGaps
InfoNR
	nr-NeedForGap-Reporting-r16
	yes
	no
	Network cannot know whether the UE can repport NeedFor
Interruption
InfoNR
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling

	[32-7]
	[Inter-RAT EUTRAN measurements without gap and outside active DL BWP]
	1. Support of requirements of inter-RAT EUTRAN measurements outside active DL BWP without gap with or without interruption.

FFS: Whether this could be coupled or related to the capability of EMW supporting.
	eutra-NeedForGapNCSG-Reporting-r17
	Yes
	NA
	UE behaviour of supporting inter-RAT EUTRAN measurements without gap is known to network
	[Per UE]
	No
	No
	N.A
	
	Optional with capability signalling

	[32-8]
	Inter-RAT EUTRAN measurement without gap [and within active DL BWP]
	Support of inter-RAT EUTRAN measurements without gap when CRS is contained within UE’s active DL BWP
	[32-9]
	Yes
	No
	Measurement gap will be needed for inter-RAT EUTRAN measurements
	Per UE
	No
	FR1 only
	N.A
	
	Optional with capability signalling

	[32-9]
	Effective measurement window for inter-RAT EUTRAN measurements
	Support configuration of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity. 
	[32-7 or 32-8]
	Yes
	No
	Undefined UE measurement behavior and when to allow scheduling restriction
	Per UE
	No
	No
	N.A
	· A bitmap for 6 effective measurement window (EMW) patterns defined in TS 38.133.
· TBD which patterns(s) are mandatory supported
	Optional with capability signalling

	[32-10]
	Simultaneous
RxDataCRS-DiffNumerology
	Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology
	 32-8
	Yes
	No
	scheduling restriction is applicable
	Per UE
	No
	FR1 only
	N.A
	
	Optional with capability signalling



Adopt the proposed UE feature list for objective 2 for NR UE features in R4-2321640 with the following change to UE capability index 32-7: add eutra-NeedForGapNCSG-Reporting-r17 as prerequisite feature group.
UE feature list for Objective 2 for LTE UE features
No modifications and additions are needed to the UE feature list for objective 2 related to LTE UE features. 
Adopt the proposed UE feature list for objective 2 for LTE UE features in R4-2321640.
Conclusion
This paper has presented our views on UE feature list for objectives 1 and 2 of the NR_MG_enh2 work item. Resulting from this discussion, we make following proposals:
1. Adopt the proposed UE feature list for objective 1 in R4-2321640 with removal of UE capability indices 32-2, 32-3 and 32-5.
Adopt the proposed UE feature list for objective 2 for NR UE features in R4-2321640 with the following change to UE capability index 32-7: add eutra-NeedForGapNCSG-Reporting-r17 as prerequisite feature group.
Adopt the proposed UE feature list for objective 2 for LTE UE features in R4-2321640.
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