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1. Introduction
[bookmark: _GoBack]In RAN4 #110 meeting, RRM core requirements for pre-configured MGs, multiple concurrent MGs and NCSG were discussed and the WF [1] was approved. 
In this paper, we present our views about RRM core requirements maintenance for pre-configured MGs, multiple concurrent MGs and NCSG.

2. Discussion
Case 1 requirements (Pre-configured MG and concurrent MG)
Status in the WF [1]:
	Issue 2-2-1: [Case 1] R18 NR UE features (Concurrent gap with Pre-MG in a FR) 
Issue 2-2-2: [Case 1] R18 NR UE features (2 Pre-MG configuration with simultaneous activation / deactivation):
Issue 2-2-3: [Case 1] R18 NR UE features (Dynamic collision):

<Way Forward>

Session Chair: 
Define in total 3 capabilities for MG enh partl (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 






For UE capabilities for Case 1 Pre-MG and concurrent MG, in previous meetings, it was agreed to consider a new capability for concurrent gap with at least one Pre-MG in the same FR, and it was agreed that it is up to UE capability to support the simultaneous activation/deactivation of two Pre-MGs in the same FR. For dynamic collision, in our understanding, if UE supports the capability of Pre-MG and concurrent MG, the ability for dynamic collision can be supported by default. Therefore, our first preference is to introduce UE capability of 32-1 Concurrent gaps with Pre-MG in a FR and 32-2 Two Pre-MG configuration with simultaneous activation/deactivation.
However, in order to make progress, we are also fine to introduce one UE capability for Concurrent gaps with Pre-MG in a FR, i.e., 32-1, and the ability of simultaneous activation/deactivation and dynamic collisions are covered in UE capability of 32-1 Concurrent gaps with Pre-MG in a FR.
Proposal 1: It’s preferred to introduce UE capability of 32-1 Concurrent gaps with Pre-MG in a FR and 32-2 Two Pre-MG configuration with simultaneous activation/deactivation. Feature list for Case 1 Pre-MG and concurrent MG:
	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 



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 2: In order to make progress, it’s also fine to introduce one UE capability for Concurrent gaps with Pre-MG in a FR, i.e., 32-1, and the ability of simultaneous activation/deactivation and dynamic collisions are covered in UE capability of 32-1 Concurrent gaps with Pre-MG in a FR, feature list for Case 1 Pre-MG and concurrent MG:
	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. 

Support configurations of two Pre-MG with simultaneous activation/deactivation in the same FR.

Support RRM requirements for handling dynamic collisions between a Pre-MG and another measurement gap or Pre-MG
	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

UE activation/deactivation time for simultaneous Pre-MG is undefined

UE is not expected to meet RRM requirements for dynamic collisions
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 



Case 2 requirements (NCSG and concurrent MG)
Status in the WF [1]:
	Issue 3-3-1: [Case 2] R18 NR UE features (Concurrent gap with NCSG):
Issue 3-3-2: [Case 2] R18 NR UE features (2 NCSG configuration): 

<Way Forward>
Session Chair: 
Define in total 3 capabilities for MG enh partl (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
	32-4
	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 






For UE capabilities for Case 2 NCSG and concurrent MG, it was agreed to consider a new capability for concurrent gaps with NCSG in the same FR in previous meeting. As for whether to consider an additional capability for NCSG + NCSG in the same FR, since the parallel measurement upon NCSGs has been agreed not to be supported in Rel-18, in our views, there is no need to consider an additional capability for NCSG + NCSG in the same FR. Besides, some companies think this is also related to measurement on deactivated SCell, in our views, we suggest to decouple the discussion with measurement on deactivated SCell to avoid complex discussion. Therefore, it’s preferred to introduce UE capability of 32-4 Concurrent gaps with NCSG in a FR.
Proposal 3: It’s preferred to introduce UE capability of 32-4 Concurrent gaps with NCSG in a FR. Feature list for Case 2 NCSG and concurrent MG:
	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 



3. Conclusion
The contribution presents our views about RRM core requirements maintenance for pre-configured MGs, multiple concurrent MGs and NCSG, with the following proposals:
Proposal 1: It’s preferred to introduce UE capability of 32-1 Concurrent gaps with Pre-MG in a FR and 32-2 Two Pre-MG configuration with simultaneous activation/deactivation. Feature list for Case 1 Pre-MG and concurrent MG:
	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 



Proposal 2: In order to make progress, it’s also fine to introduce one UE capability for Concurrent gaps with Pre-MG in a FR, i.e., 32-1, and the ability of simultaneous activation/deactivation and dynamic collisions are covered in UE capability of 32-1 Concurrent gaps with Pre-MG in a FR, feature list for Case 1 Pre-MG and concurrent MG:
	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. 

Support configurations of two Pre-MG with simultaneous activation/deactivation in the same FR.

Support RRM requirements for handling dynamic collisions between a Pre-MG and another measurement gap or Pre-MG
	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

UE activation/deactivation time for simultaneous Pre-MG is undefined

UE is not expected to meet RRM requirements for dynamic collisions
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 



Proposal 3: It’s preferred to introduce UE capability of 32-4 Concurrent gaps with NCSG in a FR. Feature list for Case 2 NCSG and concurrent MG:
	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 
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