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Description
At the last RAN3#100 a controversy was raised concerning the information to be sent to the SMF through the tdoc [3]. This controversy also touches the aspect of “AMF transparency” and container approach, for which a clean-up has been provided by rapporteur at this meeting in separate paper following the LS from CT4.
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This message is sent by the source NG-RAN node to the AMF to request the preparation of resources at the target.
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
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Handover Type
	M
	
	9.3.1.22
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Target ID
	M
	
	9.3.1.25
	
	YES
	reject

	Direct Forwarding Path Availability
	O
	
	9.3.1.64
	
	YES
	ignore

	PDU Session Resource List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>S-NSSAI 
	M
	
	9.3.1.24
	
	-
	

	>>Handover Required Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Request Transfer IE specified in subclause 9.3.4.1.
	-
	

	>>PDU Session Resource Subject to Handover
	M
	
	OCTET STRING
	This IE may need to be refined
	-
	

	Source to Target Transparent Container
	M
	
	9.3.1.20
	
	YES
	reject




Latest TS 23.502 currently states:
	All PDU Sessions handled by S-RAN (i.e. all existing PDU Sessions with active UP connections) shall be included in the Handover Required message, indicating which of those PDU Session(s) are requested by S-RAN to handover. The SM N2 info also includes Direct Forwarding Path Availability, and may include which QoS Flows are subject to data forwarding if direct data forwarding is not available.
	Direct Forwarding Path Availability indicates whether direct forwarding is available from the S-RAN to the T-RAN. This indication from S-RAN can be based on e.g. the presence of IP connectivity and security association(s) between the S-RAN and the T-RAN.
The SMF is already aware of the ongoing PDU session resources and does not need NG-RAN to tell at handover time. Given that the text above says that all PDU sessions are to be included, there is no filtering to be expected by NG-RAN and therefore no resource setup to be signalled. 
Observation 1: the PDU Session Resource Setup Request Transfer IE is not the right container to include in the HO Required message.
In the text above, SA2 seems to imply that source NG-RAN may not want to handover some PDU sessions but it is not clear why would source NG-RAN do that instead of target NG-RAN. 
Observation 2: the PDU Session Resource Subject to handover IE is currently not defined and seems not needed.
For the data forwarding path availability, this is an information that source and target NG-RAN nodes are aware of, but it is needed by the SMF to determine if indirect data forwarding needs to take place. However, this information is for SMF and not AMF and therefore it should be included in the Handover Required Transfer container.
Observation 3: the direct forwarding path availability should not be made visible to the AMF and should instead be included in the Handover Required Transfer IE (container).
As a result, a new container named Handover Required Transfer IE should be created in NGAP section 9.3.4.x which contains the direct forwarding path availability and this container should be referenced in HO Required section 9.2.3.1 instead of the PDU Session Resource Setup Request Transfer IE container.
Proposal 1: create a new container named Handover Required Transfer IE in NGAP section 9.3.4.x which contains the direct forwarding path availability.
Proposal 2: modify HO Required message to reference this new container instead of current reference to the PDU Session Resource Setup Request Transfer IE container.

Proposal
It is proposed to agree the Text Proposal for TS 38.413 presented here-below which implements the following proposals:
Proposal 1: create a new container named Handover Required Transfer IE in NGAP section 9.3.4.x which contains the direct forwarding path availability.
Proposal 2: modify HO Required message to reference this new container instead of current reference to the PDU Session Resource Setup Request Transfer IE container.
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3	Text Proposal for TS 38.413

Beginning of changes
9.2.3.1	HANDOVER REQUIRED
This message is sent by the source NG-RAN node to the AMF to request the preparation of resources at the target.
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
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Handover Type
	M
	
	9.3.1.22
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Target ID
	M
	
	9.3.1.25
	
	YES
	reject

	Direct Forwarding Path Availability
	O
	
	9.3.1.64
	
	YES
	ignore

	PDU Session Resource List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>S-NSSAI 
	M
	
	9.3.1.24
	
	-
	

	>>Handover Required Transfer
	M
	
	OCTET STRING
	Containing the PDU Handover Required Session Resource Setup Request Transfer IE specified in subclause 9.3.4.x1.
	-
	

	>>PDU Session Resource Subject to Handover
	M
	
	OCTET STRING
	This IE may need to be refined
	-
	

	Source to Target Transparent Container
	M
	
	9.3.1.20
	
	YES
	reject



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.
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This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Forwarding Path Availability
	M
	
	9.3.1.64
	





Next Change
[bookmark: _Toc512195187][bookmark: _Toc515287790][bookmark: _Toc515288821][bookmark: _Toc515863508]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,
	CPTransportLayerInformation,
	CriticalityDiagnostics,
	DataCodingScheme,
	DirectForwardingPathAvailability,
	EmergencyAreaIDListForRestart,
	EmergencyFallbackIndicator,
	EUTRA-CGI,
	FiveG-S-TMSI,
	GlobalRANNodeID,
	GUAMI,
	HandoverCommandTransfer,
	HandoverRequestAcknowledgeTransfer,
	HandoverType,
	IMSVoiceSupportIndicator,
	IndexToRFSP,
	InfoOnRecommendedCellsAndRANNodesForPaging,
	KamfChangeInd,
	LocationReportingRequestType,
	MaskedIMEISV,
	MessageIdentifier,
	MobilityRestrictionList,
	NAS-PDU,
	NGRAN-CGI,
	NGRANTraceID,
	NR-CGI,
	NRPPa-PDU,
	NumberOfBroadcastsRequested,
	PagingDRX,
	PagingOrigin,
	PagingPriority,
	PathSwitchRequestAcknowledgeTransfer,
	PathSwitchRequestTransfer,
	PDUSessionID,
	PDUSessionList,
	PDUSessionResourceModifyConfirmTransfer,
	PDUSessionResourceModifyIndicationTransfer,
	PDUSessionResourceModifyRequestTransfer,
	PDUSessionResourceModifyResponseTransfer,
	PDUSessionResourceNotifyTransfer,
	PDUSessionResourceSetupRequestTransfer,
	PDUSessionResourceSetupResponseTransfer,
	PDUSessionResourceSubjectToHandover,
	PLMNSupportList,
	PWSFailedCellIDList,
	RANNodeName,
	RANPagingPriority,
	RANStatusTransfer-TransparentContainer,
	RAN-UE-NGAP-ID,
	RelativeAMFCapacity,
	RepetitionPeriod,
	RoutingID,
	RRCEstablishmentCause,
	RRCInactiveAssistanceInformation,
	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

	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-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-KamfChangeInd,
	id-LocationReportingRequestType,
	id-MaskedIMEISV,
	id-MessageIdentifier,
	id-MobilityRestrictionList,
	id-NAS-PDU,
	id-NASC,
	id-NewAMF-UE-NGAP-ID,
	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-PDUSessionResourceFailedToModifyListModRes,
	id-PDUSessionResourceFailedToSetupList,
	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-PDUSessionResourceReleasedList,
	id-PDUSessionResourceSetupItemCxtReq,
	id-PDUSessionResourceSetupItemCxtRes,
	id-PDUSessionResourceSetupItemHOReq,
	id-PDUSessionResourceSetupItemSUReq,
	id-PDUSessionResourceSetupItemSURes,
	id-PDUSessionResourceSetupListCxtReq,
	id-PDUSessionResourceSetupListCxtRes,
	id-PDUSessionResourceSetupListHOReq,
	id-PDUSessionResourceSetupListSUReq,
	id-PDUSessionResourceSetupListSURes,
	id-PDUSessionResourceSubjectToForwardingItem,
	id-PDUSessionResourceSubjectToForwardingList,
	id-PDUSessionResourceToBeSwitchedDLItem,
	id-PDUSessionResourceToBeSwitchedDLList,
	id-PDUSessionResourceToBeSwitchedULItem,
	id-PDUSessionResourceToBeSwitchedULList,
	id-PDUSessionResourceToReleaseList,
	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-RRCInactiveAssistanceInformation,
	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,

Next Change

-- **************************************************************
--
-- HANDOVER REQUIRED
--
-- **************************************************************

HandoverRequired ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ {HandoverRequiredIEs} },
	...
}

HandoverRequiredIEs 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-HandoverType							CRITICALITY reject	TYPE HandoverType									PRESENCE mandatory	}|
	{ ID id-Cause									CRITICALITY ignore	TYPE Cause											PRESENCE mandatory	}|
	{ ID id-TargetID								CRITICALITY reject	TYPE TargetID										PRESENCE mandatory	}|
	{ ID id-DirectForwardingPathAvailability		CRITICALITY ignore	TYPE DirectForwardingPathAvailability			PRESENCE optional		}|
	{ ID id-PDUSessionResourceListHORqd				CRITICALITY reject	TYPE PDUSessionResourceListHORqd				PRESENCE mandatory	}|
	{ ID id-SourceToTarget-TransparentContainer		CRITICALITY reject	TYPE SourceToTarget-TransparentContainer		PRESENCE mandatory	},
	...
}

PDUSessionResourceListHORqd ::= SEQUENCE (SIZE(1..maxnoofPDUSessions)) OF ProtocolIE-SingleContainer { {PDUSessionResourceItemHORqdIEs} }

PDUSessionResourceItemHORqdIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-PDUSessionResourceItemHORqd				CRITICALITY reject 	TYPE PDUSessionResourceItemHORqd				PRESENCE mandatory	},
	...
}

PDUSessionResourceItemHORqd ::= SEQUENCE {
	pDUSessionID							PDUSessionID,
	s-NSSAI									S-NSSAI,
	handoverRequiredTransfer				OCTET STRING (CONTAINING HandoverPDUSessionResourceSetupRequiredestTransfer),
	pDUSessionResourceSubjectToHandover		PDUSessionResourceSubjectToHandover,
	iE-Extensions		ProtocolExtensionContainer { {PDUSessionResourceItemHORqd-ExtIEs} }	OPTIONAL,
	...
}

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

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

Next Change
-- H

HandoverCommandTransfer ::= SEQUENCE {
	dLForwardingUP-TNLInformation		UPTransportLayerInformation						OPTIONAL,
	qosFlowToBeForwardedList			QosFlowToBeForwardedList,
	dataForwardingResponseDRBList		DataForwardingResponseDRBList 					OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {HandoverCommandTransfer-ExtIEs} } OPTIONAL,
	...
}

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

HandoverRequestAcknowledgeTransfer ::= SEQUENCE {
	dL-NGU-UP-TNLInformation			UPTransportLayerInformation,
	dLForwardingUP-TNLInformation		UPTransportLayerInformation										OPTIONAL,
	securityResult						SecurityResult													OPTIONAL,
	qosFlowSetupResponseList			QosFlowSetupResponseListHOReqAck,
	qosFlowFailedToSetupList			QosFlowList														OPTIONAL,
	dataForwardingResponseDRBList		DataForwardingResponseDRBList									OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {HandoverRequestAcknowledgeTransfer-ExtIEs} } 	OPTIONAL,
	...
}

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

HandoverRequiredTransfer ::= SEQUENCE {
	directForwardingPathAvailability		DirectForwardingPathAvailability			OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {HandoverRequiredTransfer-ExtIEs} } OPTIONAL,
	...
}

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

MobilityRestrictionList ::= SEQUENCE {
	servingPLMN					PLMNIdentity,
	equivalentPLMNs				EquivalentPLMNs											OPTIONAL,
	rATRestrictions				RATRestrictions											OPTIONAL,
	forbiddenAreaInformation	ForbiddenAreaInformation								OPTIONAL, 
	serviceAreaInformation		ServiceAreaInformation									OPTIONAL, 
	iE-Extensions		ProtocolExtensionContainer { {MobilityRestrictionList-ExtIEs} }	OPTIONAL,
	...
}

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

