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1. Introduction
In the RAN3#114e-meeting we made the following progress on how to provide the assisting information for CU-CP.
	[bookmark: OLE_LINK2]Use E1 and F1 inactivity notification procedures as the base line to provide the assisting information for CU-CP.
Open issue 3: FFS whether/how to enhance the E1 and F1 inactivity notification procedure.


This paper further discusses the above open issue, and provides the corresponding TP for TS 38.473.
2. Discussion
A controversial issue left from the last meeting is that whether/how to enhance the E1 and F1 inactivity notification procedure to provide the assisting information for CU-CP. The legacy F1 inactivity notification procedure is originally used for sending UE into inactive state. Since the criteria for deactivating the SCG and sending UE into inactive state may be different, the legacy F1 inactivity notification procedure may not be able to help CU make right decisions for SCG (de)activation. It would be more straightforward to introduce an indicator indicating SCG activity status as the assisting information from DU. 
However, when considering adding this indicator in the UE inactivity notification message, we found another critical issue. The F1 inactivity notification procedure only works when it is confirmed that DU supports UE inactivity monitoring through the UE context setup procedure or UE context modification procedure, which indicates that the F1 inactivity notification procedure is not always enabled. If the F1 inactivity notification procedure is not enabled, without assistance information from DU, CU is not able to make the decision on when to perform SCG (de)activation.
Observation 1: The legacy F1 inactivity notification procedure may not be able to help CU make right decisions since the criteria for deactivating the SCG and sending UE into inactive state may be different. Another critical issue is that the F1 inactivity notification procedure is not always enabled, without assistance information from DU, CU is not able to make the decision on when to perform SCG (de)activation.
Observation 2: It would be more straightforward to introduce an indicator indicating SCG activity status as the assisting information from DU.
Proposal 1: Introduce an indicator indicating SCG activity status as the assisting information from DU.
Observation 3: Adding an indicator indicating SCG activity status in the UE inactivity notification message cannot always provide the assisting information for SCG (de)activation to CU since the F1 inactivity notification procedure is an optional function.
[bookmark: OLE_LINK1]So, we need another procedure to provide the indicator indicating SCG activity status. This scheme can include more possible triggering cases for SCG (de)activation, e.g. UE data and issues related to DU itself such as power saving or exceptions, while the F1 inactivity notification scheme only covers the triggering case related to UE data. One possible message is UE Context Modification required message, or new class-2 message. We prefer to use existing message due to less specification impact. 
Observation 4: Adding an indicator indicating SCG activity status in the UE context modification required message is more flexible and covers more triggering cases compared with enhancing the F1 inactivity notification procedure.
Since we have agreed that CU makes the final decision of SCG (de)activation, only an indicator for SCG (de)activation assisting information, e.g. SCG Activity Status IE shall be added in the UE context modification required message to provide the assisting information for CU to make final decision. 
Proposal 2: Add an indicator, e.g. SCG Activity Status IE in the UE context modification required message to provide the assisting information for CU to make the final decision.
3. Conclusion
Based on above analysis, we provide the following observations and proposals.
Observation 1: The legacy F1 inactivity notification procedure may not be able to help CU make right decisions since the criteria for deactivating the SCG and sending UE into inactive state may be different. Another critical issue is that the F1 inactivity notification procedure is not always enabled, without assistance information from DU, CU is not able to make the decision on when to perform SCG (de)activation.
Observation 2: It would be more straightforward to introduce an indicator indicating SCG activity status as the assisting information from DU.
Observation 3: Adding an indicator indicating SCG activity status in the UE inactivity notification message cannot always provide the assisting information for SCG (de)activation to CU since the F1 inactivity notification procedure is an optional function.
Observation 4: Adding an indicator indicating SCG activity status in the UE context modification required message is more flexible and covers more triggering cases compared with enhancing the F1 inactivity notification procedure.
Proposal 1: Introduce an indicator indicating SCG activity status as the assisting information from DU.
Proposal 2: Add an indicator, e.g. SCG Activity Status IE in the UE context modification required message to provide the assisting information for CU to make the final decision.
4. Text Proposal for TS 38.473
--------------------------------------------------Start of the change---------------------------------------------------
[bookmark: _Toc51763388][bookmark: _Toc74154323][bookmark: _Toc36556822][bookmark: _Toc64448551][bookmark: _Toc20955791][bookmark: _Toc66289210][bookmark: _Toc45832208][bookmark: _Toc29892885]8.3.5	UE Context Modification Required (gNB-DU initiated)

[bookmark: _Toc51763389][bookmark: _Toc36556823][bookmark: _Toc64448552][bookmark: _Toc20955792][bookmark: _Toc66289211][bookmark: _Toc29892886][bookmark: _Toc45832209][bookmark: _Toc74154324]8.3.5.1	General
The purpose of the UE Context Modification Required procedure is to modify the established UE Context, e.g., modifying and releasing radio bearer resources, or sidelink radio bearer resources or candidate cells in conditional handover or conditional PSCell change. The procedure uses UE-associated signalling.
[bookmark: _Toc51763390][bookmark: _Toc20955793][bookmark: _Toc36556824][bookmark: _Toc29892887][bookmark: _Toc64448553][bookmark: _Toc66289212][bookmark: _Toc74154325][bookmark: _Toc45832210]8.3.5.2	Successful Operation
[image: ]
Figure 8.3.5.2-1: UE Context Modification Required procedure. Successful operation
The F1AP UE CONTEXT MODIFICATION REQUIRED message is initiated by the gNB-DU.
<unrelated part is omitted>
If the Candidate Cells To Be Cancelled List IE is included in the UE CONTEXT MODIFICATION REQUIRED message, the gNB-CU shall consider that only the resources reserved for the candidate cells identified by the included NR CGIs and associated to the UE-associated signaling identified by the gNB-CU UE F1AP ID IE and the gNB-CU UE F1AP ID IE are about to be released by the gNB-DU.
If the SCG Activity Status IE is included in the UE CONTEXT MODIFICATION REQUIRED message, the gNB-CU shall take this information into account for SCG resource configurations as specified in TS 37.340 [7].




[bookmark: OLE_LINK3]-----------------------------------------------------Next change-----------------------------------------------------------
[bookmark: _Toc20955882][bookmark: _Toc45832362][bookmark: _Toc51763615][bookmark: _Toc36556931][bookmark: _Toc64448781][bookmark: _Toc66289440][bookmark: _Toc29892994]9.2.2.10	UE CONTEXT MODIFICATION REQUIRED
This message is sent by the gNB-DU to request the modification of a UE context.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	<unrelated part is omitted>

	Candidate Cells To Be Cancelled List
	
	0 .. <maxnoofCellsinCHO>
	
	
	YES
	reject

	>Target Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	-

	SCG Activity Status
	O
	
	9.3.1.x3
	
	YES
	ignore



-----------------------------------------------------Next change-----------------------------------------------------------
9.3.1.x3 SCG Activity Status
This IE indicates the status of SCG activity.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SCG Activity Status
	M
	
	ENUMERATED (Active, Not active)
	








-----------------------------------------------------ASN.1 change-----------------------------------------------------------
[bookmark: _Toc29893128][bookmark: _Toc51763907][bookmark: _Toc20956002][bookmark: _Toc52132245][bookmark: _Toc45832585][bookmark: _Toc36557065]9.4.4	PDU Definitions
<unrelated part is omitted>

	AbortTransmission,
	TRP-MeasurementRequestList,
	MeasurementBeamInfoRequest,
	E-CID-ReportCharacteristics,
	Extended-GNB-CU-Name,
	Extended-GNB-DU-Name,
	F1CTransferPath,
	SCGIndicator,
	SpatialRelationPerSRSResource,
	SCGActivationRequest,
	SCGActivationStatus,
	SCGActivityStatus

<unrelated part is omitted>

	id-SystemFrameNumber,
	id-SlotNumber,
	id-TRP-MeasurementRequestList,
	id-MeasurementBeamInfoRequest,
	id-E-CID-ReportCharacteristics,
	id-F1CTransferPath,
	id-SCGIndicator,
	id-SRSSpatialRelationPerSRSResource,
	id-SCGActivationRequest,
	id-SCGActivationStatus,
	id-SCGActivityStatus,
	maxCellingNBDU,
	maxnoofCandidateSpCells,
	maxnoofDRBs,
	maxnoofErrors,
	maxnoofIndividualF1ConnectionsToReset,
	maxnoofPotentialSpCells,
	maxnoofSCells,
	maxnoofSRBs,
	maxnoofPagingCells,
	maxnoofTNLAssociations,
	maxCellineNB,
	maxnoofUEIDs,
	maxnoofBHRLCChannels,
	maxnoofRoutingEntries,
	maxnoofChildIABNodes,
	maxnoofServedCellsIAB,
	maxnoofTLAsIAB,
	maxnoofULUPTNLInformationforIAB,
	maxnoofUPTNLAddresses,
	maxnoofSLDRBs,
	maxnoofTRPInfoTypes,
	maxnoofTRPs

<unchanged part is omitted>

-- **************************************************************
--
-- UE Context Modification Required (gNB-DU initiated) ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- UE CONTEXT MODIFICATION REQUIRED
--
-- **************************************************************

UEContextModificationRequired ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextModificationRequiredIEs} },
	...
}

UEContextModificationRequiredIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-UE-F1AP-ID							CRITICALITY reject	TYPE GNB-CU-UE-F1AP-ID								PRESENCE mandatory	}|
	{ ID id-gNB-DU-UE-F1AP-ID							CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID								PRESENCE mandatory	}|
	{ ID id-ResourceCoordinationTransferContainer		CRITICALITY ignore	TYPE ResourceCoordinationTransferContainer		PRESENCE optional	}|
	{ ID id-DUtoCURRCInformation						CRITICALITY reject	TYPE DUtoCURRCInformation							PRESENCE optional}|
	{ ID id-DRBs-Required-ToBeModified-List				CRITICALITY reject	TYPE DRBs-Required-ToBeModified-List				PRESENCE optional}|
	{ ID id-SRBs-Required-ToBeReleased-List				CRITICALITY reject	TYPE SRBs-Required-ToBeReleased-List				PRESENCE optional}|
	{ ID id-DRBs-Required-ToBeReleased-List				CRITICALITY reject	TYPE DRBs-Required-ToBeReleased-List				PRESENCE optional}|
	{ ID id-Cause										CRITICALITY ignore	TYPE Cause												PRESENCE mandatory	}|
	{ ID id-BHChannels-Required-ToBeReleased-List		CRITICALITY reject	TYPE BHChannels-Required-ToBeReleased-List		PRESENCE optional}|
	{ ID id-SLDRBs-Required-ToBeModified-List			CRITICALITY reject	TYPE SLDRBs-Required-ToBeModified-List			PRESENCE optional}|
	{ ID id-SLDRBs-Required-ToBeReleased-List			CRITICALITY reject	TYPE SLDRBs-Required-ToBeReleased-List			PRESENCE optional}|
	{ ID id-targetCellsToCancel							CRITICALITY reject	TYPE TargetCellList										PRESENCE optional}|
	{ ID id-SCGActivityStatus							CRITICALITY ignore	TYPE SCGActivityStatus								PRESENCE optional},
	...
} 



[bookmark: _Toc45832586][bookmark: _Toc52132246][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc20956003][bookmark: _Toc51763908]9.4.5	Information Element Definitions

-- S

<unrelated part is omitted>
SCell-ToBeSetupMod-Item	::= SEQUENCE {
	sCell-ID			NRCGI	, 
	sCellIndex			SCellIndex,
	sCellULConfigured		CellULConfigured 	OPTIONAL,
	iE-Extensions	ProtocolExtensionContainer { { SCell-ToBeSetupMod-ItemExtIEs } }	OPTIONAL,
	...
}

SCell-ToBeSetupMod-ItemExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-ServingCellMO		CRITICALITY ignore	EXTENSION ServingCellMO		PRESENCE optional	},
	...
}

SCellIndex ::=INTEGER (1..31, ...) 
 


SCGActivationRequest ::=            SEQUENCE {
    	sCGActivationRequest                     ENUMERATED {activate-scg, deactivate-scg},
	iE-Extensions						ProtocolExtensionContainer { { SCGActivationRequest-ExtIEs } } OPTIONAL
}

SCGActivationRequest-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

SCGActivationStatus ::=            SEQUENCE {
    	sCGActivationStatus                     ENUMERATED {scg-activated, scg-deactivated},
	iE-Extensions						ProtocolExtensionContainer { { SCGActivationStatus-ExtIEs } } OPTIONAL
}

SCGActivationStatus-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

SCGActivityStatus ::=            SEQUENCE {
    	sCGActivityStatus                     ENUMERATED {active, not-active},
	iE-Extensions						ProtocolExtensionContainer { { SCGActivityStatus-ExtIEs } } OPTIONAL
}

SCGActivityStatus-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

SCGIndicator	::=	ENUMERATED{released, ...}

SCS-SpecificCarrier ::=            SEQUENCE {
    offsetToCarrier                     INTEGER (0..2199,...),
    subcarrierSpacing                   ENUMERATED {kHz15, kHz30, kHz60, kHz120,...},
    carrierBandwidth                    INTEGER (1..275,...),
	iE-Extensions						ProtocolExtensionContainer { { SCS-SpecificCarrier-ExtIEs } } OPTIONAL
}

SCS-SpecificCarrier-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}


<unrelated part is omitted>

[bookmark: _Toc36557068][bookmark: _Toc20956005][bookmark: _Toc29893131][bookmark: _Toc52132248][bookmark: _Toc45832588][bookmark: _Toc51763910]9.4.7	Constant Definitions
<unrelated part is omitted>
id-Extended-GNB-DU-Name								ProtocolIE-ID ::= 426
id-Extended-GNB-CU-Name								ProtocolIE-ID ::= 427
id-F1CTransferPath									ProtocolIE-ID ::= 428
id-SFN-Offset										ProtocolIE-ID ::= 429
id-TransmissionStopIndicator						ProtocolIE-ID ::= 430
id-SrsFrequency										ProtocolIE-ID ::= 431
id-SCGIndicator										ProtocolIE-ID ::= 432
id-EstimatedArrivalProbability						ProtocolIE-ID ::= 433
id-TRPType											ProtocolIE-ID ::= 434
id-SRSSpatialRelationPerSRSResource					ProtocolIE-ID ::= 435

id-SCGActivationRequest								ProtocolIE-ID ::= xxx 
id-SCGActivationStatus								ProtocolIE-ID ::= xxx
id-SCGActivityStatus								ProtocolIE-ID ::= xxx




------------------------------------------------------End of the change---------------------------------------------------
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