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1	Description and proposal
It was agreed at last RAN3#NR AH1807 that when the NG-RAN node receives a UE Context Release Command in inactive state, it will reply with UE Context Release Complete. As described in section 4.2.6 of TS23.502, the User Location Information IE (ULI) is then reported in UE Context Release Complete message. This is already covered by RAN3 stage 3 in TS 38.413.
However, SA2 has further decided in [3] that ULI should be reported in UE Context Release Complete message together with an age (timestamp) for the inactive state. See TS 23.501:
User Location Information is already part of UE CONTEXT RELEASE COMPLETE in 38.413 but not the Age of Location Information (needed in case of RRC-INACTIVE);
In case of inactive state this should include the age of location of the last known cell when current cell is not known. This is needed e.g. when the UE Context Release Complete is sent without/before paging the UE for release.
It should be noticed that this requirement has already been covered in our TS 38.413 for the Location Report case and is currently an optional IE in the Location Report message called “Timestamp”.
There are therefore two options to satisfy SA2 requirement:
· Either we include the Timestamp IE also in the UE Context Release Complete message as an optional IE,
· Or we can factorize this Timestamp IE as an optional attribute of the ULI (i.e. ULI sent sometimes with timestamp, sometimes without).
We slightly prefer the second approach as cleaner.
Proposal: add the Timestamp IE as an optional IE in the User Location Information IE to be also reported in the UE Context Release Complete message.
2	References
[1] RP-172109, Revised Work Item on New Radio (NR) Access Technology, NTT DOCOMO 
[2] 3GPP TS 23.501, Architecture for Next Generation System, SA2
[3] S2-187416, User Location Information added in N2 UE Context Release Complete, CR0532 TS 23.502 
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[bookmark: _Toc518048930]9.2.2.6	UE CONTEXT RELEASE COMPLETE
This message is sent by the NG-RAN node to confirm the release of the UE-associated logical NG-connection over the NG interface.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	User Location Information
	O
	
	9.3.1.16
	
	YES
	ignore

	Information on Recommended Cells and RAN Nodes for Paging
	O
	
	OCTET STRING
	This IE may need to be refined
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore




[bookmark: _Toc518048994]9.2.11.3	LOCATION REPORT
This message is used to provide the UE's location.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	User Location Information
	M
	
	9.3.1.16
	
	YES
	ignore

	Time Stamp
	O
	
	9.3.1.75
	
	YES
	ignore

	UE Presence in Area of Interest List
	O
	
	9.3.1.67
	
	YES
	ignore

	Location Reporting Request Type
	M
	
	[bookmark: OLE_LINK26]9.3.1.65
	Contains the Location Reporting Request Type to which the Location Report refers.
	YES
	ignore
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[bookmark: _Toc518049018]9.3.1.16	User Location Information
This IE is used to provide location information of the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE User Location Information
	M
	
	
	

	>E-UTRA user location information
	
	
	
	

	>>TAI
	M
	
	9.3.3.11
	

	>>E-UTRA CGI
	M
	
	9.3.1.9
	

	>>Age of location
	O
	
	Timestamp
9.3.1.75
	If received shall be handled as specified in TS 23.502 [10].

	>NR user location information
	
	
	
	

	>>TAI
	M
	
	9.3.3.11
	

	>>NR CGI
	M
	
	9.3.1.7
	

	>>Age of location
	O
	
	Timestamp
9.3.1.75
	[bookmark: _GoBack]If received shall be handled as specified in TS 23.502 [10].

	>N3IWF user location information
	
	
	
	

	>>IP Address
	M
	
	Transport Layer Address 
9.3.2.4
	UE's local IP address used to reach the N3IWF

	>>Port Number
	O
	
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
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[bookmark: _Toc518049139]9.4.4	PDU Definitions
-- **************************************************************
--
-- PDU definitions for NGAP.
--
-- **************************************************************

NGAP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS

	AllowedNSSAI,
	AMFName,
	AMFSetID,
	AMF-UE-NGAP-ID,
	AssistanceDataForPaging,
	BroadcastCancelledAreaList,
	BroadcastCompletedAreaList,
	CancelAllWarningMessages,
	Cause,
	CellIDListForRestart,
	ConcurrentWarningMessageInd,
	CoreNetworkAssistanceInformation,
	CPTransportLayerInformation,
	CriticalityDiagnostics,
	DataCodingScheme,
	DirectForwardingPathAvailability,
	EmergencyAreaIDListForRestart,
	EmergencyFallbackIndicator,
	EUTRA-CGI,
	FiveG-S-TMSI,
	GlobalRANNodeID,
	GUAMI,
	HandoverCommandTransfer,
	HandoverPreparationUnsuccessfulTransfer,
	HandoverRequiredTransfer,
	HandoverRequestAcknowledgeTransfer,
	HandoverResourceAllocationUnsuccessfulTransfer,
	HandoverType,
	IMSVoiceSupportIndicator,
	IndexToRFSP,
	InfoOnRecommendedCellsAndRANNodesForPaging,
	LocationReportingRequestType,
	MaskedIMEISV,
	MessageIdentifier,
	MobilityRestrictionList,
	NAS-PDU,
	NewSecurityContextInd,
	NGRAN-CGI,
	NGRANTraceID,
	NR-CGI,
	NRPPa-PDU,
	NumberOfBroadcastsRequested,
	PagingDRX,
	PagingOrigin,
	PagingPriority,
	PathSwitchRequestAcknowledgeTransfer,
	PathSwitchRequestSetupFailedTransfer,
	PathSwitchRequestTransfer,
	PathSwitchRequestUnsuccessfulTransfer,
	PDUSessionID,
	PDUSessionResourceModifyConfirmTransfer,
	PDUSessionResourceModifyIndicationTransfer,
	PDUSessionResourceModifyRequestTransfer,
	PDUSessionResourceModifyResponseTransfer,
	PDUSessionResourceModifyUnsuccessfulTransfer,
	PDUSessionResourceNotifyTransfer,
	PDUSessionResourceNotifyReleasedTransfer,
	PDUSessionResourceReleaseCommandTransfer,
	PDUSessionResourceSetupRequestTransfer,
	PDUSessionResourceSetupResponseTransfer,
	PDUSessionResourceSetupUnsuccessfulTransfer,
	PLMNSupportList,
	PWSFailedCellIDList,
	RANNodeName,
	RANPagingPriority,
	RANStatusTransfer-TransparentContainer,
	RAN-UE-NGAP-ID,
	RelativeAMFCapacity,
	RepetitionPeriod,
	RoutingID,
	RRCEstablishmentCause,
	RRCInactiveTransitionReportRequest,
	RRCState,
	SecurityContext,
	SecurityKey,
	SerialNumber,
	ServedGUAMIList,
	SliceSupportList,
	S-NSSAI,
	SONConfigurationTransfer,
	SourceToTarget-TransparentContainer,
	SupportedTAList,
	TAI,
	TAIListForRestart,
	TargetID,
	TargetToSource-TransparentContainer,
	TimeStamp,
	TimeToWait,
	TNLAssociationList,
	TNLAssociationUsage,
	TNLAssociationWeightFactor,
	TraceActivation,
	TransportLayerAddress,
	UEAggregateMaximumBitRate,
	UE-associatedLogicalNG-ConnectionItem,
	UEContextRequest,
	UEIdentityIndexValue,
	UE-NGAP-IDs,
	UEPagingIdentity,
	UEPresenceInAreaOfInterestList,
	UERadioCapability,
	UERadioCapabilityForPaging,
	UESecurityCapabilities,
	UnavailableGUAMIList,
	UserLocationInformation,
	WarningAreaList,
	WarningMessageContents,
	WarningSecurityInfo,
	WarningType
FROM NGAP-IEs

	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	ProtocolIE-ContainerList{},
	ProtocolIE-ContainerPair{},
	ProtocolIE-SingleContainer{},
	NGAP-PRIVATE-IES,
	NGAP-PROTOCOL-EXTENSION,
	NGAP-PROTOCOL-IES,
	NGAP-PROTOCOL-IES-PAIR
FROM NGAP-Containers

[bookmark: _Hlk512956689]	id-AllowedNSSAI,
	id-AMFName,
	id-AMFSetID,
	id-AMF-TNLAssociationFailedToSetupList,
	id-AMF-TNLAssociationSetupItem,
	id-AMF-TNLAssociationSetupList,
	id-AMF-TNLAssociationToAddItem,
	id-AMF-TNLAssociationToAddList,
	id-AMF-TNLAssociationToRemoveItem,
	id-AMF-TNLAssociationToRemoveList,
	id-AMF-TNLAssociationToUpdateItem,
	id-AMF-TNLAssociationToUpdateList,
	id-AMF-UE-NGAP-ID,
	id-AssistanceDataForPaging,
	id-BroadcastCancelledAreaList,
	id-BroadcastCompletedAreaList,
	id-CancelAllWarningMessages,
	id-Cause,
	id-CellIDListForRestart,
	id-ConcurrentWarningMessageInd,
	id-CoreNetworkAssistanceInformation,
	id-CriticalityDiagnostics,
	id-DataCodingScheme,
	id-DefaultPagingDRX,
	id-DirectForwardingPathAvailability,
	id-EmergencyAreaIDListForRestart,
	id-EmergencyFallbackIndicator,
	id-EUTRA-CGI,
	id-FiveG-S-TMSI,
	id-GlobalRANNodeID,
	id-GUAMI,
	id-HandoverType,
	id-IMSVoiceSupportIndicator,
	id-IndexToRFSP,
	id-InfoOnRecommendedCellsAndRANNodesForPaging,
	id-LocationReportingRequestType,
	id-MaskedIMEISV,
	id-MessageIdentifier,
	id-MobilityRestrictionList,
	id-NAS-PDU,
	id-NASC,
	id-NewAMF-UE-NGAP-ID,
	id-NewSecurityContextInd,
	id-NGAP-Message,
	id-NGRAN-CGI,
	id-NGRANTraceID,
	id-NR-CGI,
	id-NRPPa-PDU,
	id-NumberOfBroadcastsRequested,
	id-OldAMF,
	id-PagingDRX,
	id-PagingOrigin,
	id-PagingPriority,
	id-PDUSessionResourceAdmittedItem,
	id-PDUSessionResourceAdmittedList,
	id-PDUSessionResourceFailedToModifyItemModRes,
	id-PDUSessionResourceFailedToModifyListModRes,
	id-PDUSessionResourceFailedToSetupItemCxtRes,
	id-PDUSessionResourceFailedToSetupItemHOAck,
	id-PDUSessionResourceFailedToSetupItemPSReq,
	id-PDUSessionResourceFailedToSetupItemSURes,
	id-PDUSessionResourceFailedToSetupListCxtRes,
	id-PDUSessionResourceFailedToSetupListHOAck,
	id-PDUSessionResourceFailedToSetupListPSReq,
	id-PDUSessionResourceFailedToSetupListSURes,
	id-PDUSessionResourceHandoverItem,
	id-PDUSessionResourceHandoverList,
	id-PDUSessionResourceItemHORqd,
	id-PDUSessionResourceListHORqd,
	id-PDUSessionResourceModifyItemModCfm,
	id-PDUSessionResourceModifyItemModInd,
	id-PDUSessionResourceModifyItemModReq,
	id-PDUSessionResourceModifyItemModRes,
	id-PDUSessionResourceModifyListModCfm,
	id-PDUSessionResourceModifyListModInd,
	id-PDUSessionResourceModifyListModReq,
	id-PDUSessionResourceModifyListModRes,
	id-PDUSessionResourceNotifyItem,
	id-PDUSessionResourceNotifyList,
	id-PDUSessionResourceReleasedItemNot,
	id-PDUSessionResourceReleasedItemPSAck,
	id-PDUSessionResourceReleasedListNot,
	id-PDUSessionResourceReleasedListPSAck,
	id-PDUSessionResourceSetupItemCxtReq,
	id-PDUSessionResourceSetupItemCxtRes,
	id-PDUSessionResourceSetupItemHOReq,
	id-PDUSessionResourceSetupItemSUReq,
	id-PDUSessionResourceSetupItemSURes,
	id-PDUSessionResourceSetupListCxtReq,
	id-PDUSessionResourceSetupListCxtRes,
	id-PDUSessionResourceSetupListHOReq,
	id-PDUSessionResourceSetupListSUReq,
	id-PDUSessionResourceSetupListSURes,
	id-PDUSessionResourceSwitchedItem,
	id-PDUSessionResourceSwitchedList,
	id-PDUSessionResourceToBeSwitchedDLItem,
	id-PDUSessionResourceToBeSwitchedDLList,
	id-PDUSessionResourceToReleaseItemHOCmd,
	id-PDUSessionResourceToReleaseItemRelCmd,
	id-PDUSessionResourceToReleaseListHOCmd,
	id-PDUSessionResourceToReleaseListRelCmd,
	id-PLMNSupportList,
	id-PWSFailedCellIDList,
	id-RANNodeName,
	id-RANPagingPriority,
	id-RANStatusTransfer-TransparentContainer,
	id-RAN-UE-NGAP-ID, 
	id-RelativeAMFCapacity,
	id-RepetitionPeriod,
	id-ResetType,
	id-RoutingID,
	id-RRCEstablishmentCause,
	id-RRCInactiveTransitionReportRequest,
	id-RRCState,
	id-SecurityContext,
	id-SecurityKey,
	id-SerialNumber,
	id-ServedGUAMIList,
	id-SliceSupportList,
	id-SONConfigurationTransferDL,
	id-SONConfigurationTransferUL,
	id-SourceAMF-UE-NGAP-ID,
	id-SourceToTarget-TransparentContainer,
	id-SupportedTAList,
	id-TAI,
	id-TAIItem,
	id-TAIList,
	id-TAIListForRestart,
	id-TargetID,
	id-TargetToSource-TransparentContainer,
	id-TimeStamp,
	id-TimeToWait,
	id-TraceActivation,
	id-TraceCollectionEntityIPAddress,
	id-UEAggregateMaximumBitRate,
	id-UE-associatedLogicalNG-ConnectionItem,
	id-UE-associatedLogicalNG-ConnectionListResAck,
	id-UEContextRequest,
	id-UEIdentityIndexValue,
	id-UE-NGAP-IDs,
	id-UEPagingIdentity,
	id-UEPresenceInAreaOfInterestList,
	id-UERadioCapability,
	id-UERadioCapabilityForPaging,
	id-UESecurityCapabilities,
	id-UnavailableGUAMIList,
	id-UserLocationInformation,
	id-WarningAreaList,
	id-WarningMessageContents,
	id-WarningSecurityInfo,
	id-WarningType,
[bookmark: _Hlk512952292]	maxnoofNGConnectionsToReset,
	maxnoofTAIs,
	maxnoofTNLAssociations,
	maxnoofPDUSessions
FROM NGAP-Constants;
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-- **************************************************************
--
-- LOCATION REPORT
--
-- **************************************************************

LocationReport ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container		{ {LocationReportIEs} },
	...
}

LocationReportIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-AMF-UE-NGAP-ID						CRITICALITY reject	TYPE AMF-UE-NGAP-ID							PRESENCE mandatory	}|
	{ ID id-RAN-UE-NGAP-ID						CRITICALITY reject	TYPE RAN-UE-NGAP-ID							PRESENCE mandatory	}|
	{ ID id-UserLocationInformation				CRITICALITY ignore	TYPE UserLocationInformation				PRESENCE mandatory	}|
	{ ID id-TimeStamp							CRITICALITY ignore	TYPE TimeStamp								PRESENCE optional		}|
	{ ID id-UEPresenceInAreaOfInterestList		CRITICALITY ignore	TYPE UEPresenceInAreaOfInterestList		PRESENCE optional		}|
	{ ID id-LocationReportingRequestType		CRITICALITY ignore	TYPE LocationReportingRequestType		PRESENCE mandatory	},
	...
}

-- **************************************************************

Next Change
UserLocationInformation ::= CHOICE {
	userLocationInformationEUTRA	UserLocationInformationEUTRA,
	userLocationInformationNR		UserLocationInformationNR,
	userLocationInformationN3IWF	UserLocationInformationN3IWF,
	...
}

UserLocationInformationEUTRA ::= SEQUENCE {
	eUTRA-CGI			EUTRA-CGI,
	tAI					TAI,
	timeStamp			Timestamp		OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { UserLocationInformationEUTRA-ExtIEs} }	OPTIONAL,
	...
}

UserLocationInformationEUTRA-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

UserLocationInformationN3IWF ::= SEQUENCE {
	iPAddress			TransportLayerAddress,
	portNumber			PortNumber,
	iE-Extensions		ProtocolExtensionContainer { {UserLocationInformationN3IWF-ExtIEs} }	OPTIONAL,
	...
}

UserLocationInformationN3IWF-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

UserLocationInformationNR ::= SEQUENCE {
	nR-CGI				NR-CGI,
	tAI					TAI,
	timeStamp			Timestamp		OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {UserLocationInformationNR-ExtIEs} }	OPTIONAL,
	...
}

UserLocationInformationNR-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}






