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[bookmark: _Toc481568481][bookmark: _Toc483414705][bookmark: _Toc483415383][bookmark: _Toc483418902][bookmark: _Toc491324814][bookmark: _Toc512195021][bookmark: _Toc515287587][bookmark: _Toc515288618][bookmark: _Toc515863304]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
	OM
	
	OCTET STRING
	Containing the PDU Session Resource Setup RequestHandover Required Transfer IE specified in subclause 9.3.x4.y1.
	-
	

	>>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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[bookmark: _Toc512195172][bookmark: _Toc515287775][bookmark: _Toc515288806][bookmark: _Toc515863493]9.3.x.y	Handover Required Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDU Session Type
	M
	
	9.3.1.52
	

	Direct Forwarding Path Availability
	O
	
	9.3.1.64
	

	QoS Flow Setup Request List
	
	1
	
	

	>QoS Flow Setup Request Item IEs
	
	1..<maxnoofQoSFlows>
	
	

	>>QoS Flow Indicator
	M
	
	9.3.1.51
	

	>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.12
	

	>>E-RAB ID
	O
	
	9.3.2.3
	



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.
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[bookmark: _Toc512195108][bookmark: _Toc515287683][bookmark: _Toc515288714][bookmark: _Toc515863400]9.3.1.29	Source NG-RAN Node to Target NG-RAN Node Transparent Container
This IE is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the external handover source to the target NG-RAN node.
This IE is transparent to the 5GC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC HandoverPreparationInformation message as defined in TS 38.331 [18] if the target is a gNB.
Includes the RRC HandoverPreparationInformation message as defined in TS 36.331 [21] if the target is an ng-eNB.

	PDU Session Resource Information List
	
	0..1
	
	For intra-system handovers in NG-RAN.

	>PDU Session Resource Information Item IEs
	
	1..<maxnoofPDUSessions>
	
	

	>>PDU Session ID
	M
	
	9.3.1.50
	

	>>QoS Flow Information List
	
	1
	
	

	>>>QoS Flow Information Item IEs
	
	1..<maxnoofQoSFlows>
	
	

	>>>>QoS Flow Indicator
	M
	
	9.3.1.51
	

	>>>>DL Forwarding
	O
	
	9.3.1.33
	

	>>DRBs to QoS Flows Mapping List
	
	
	9.3.1.34
	

	E-RAB Information List
	
	0..1
	
	For inter-system handovers to 5G.

	>E-RAB Information Item IEs
	
	1..<maxnoofE-RABs>
	
	

	>>E-RAB ID
	M
	
	9.3.2.3
	

	>>DL Forwarding
	O
	
	9.3.1.33
	

	Target Cell ID
	M
	
	NG-RAN CGI
9.3.1.73
	

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	

	Security Indication
	O
	
	9.3.1.27
	



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.

	maxnoofE-RABs
	Maximum no. of E-RABs allowed towards one UE. Value is 256.




[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.
--
-- **************************************************************
--------------------------------
Skip unchanged text
---------------------------------
	EmergencyAreaIDListForRestart,
	EmergencyFallbackIndicator,
	EUTRA-CGI,
	FiveG-S-TMSI,
	GlobalRANNodeID,
	GUAMI,
	HandoverCommandTransfer,
	HandoverRequiredTransfer,
	HandoverRequestAcknowledgeTransfer,
	HandoverType,
	IMSVoiceSupportIndicator,
	IndexToRFSP,
	InfoOnRecommendedCellsAndRANNodesForPaging,
	KamfChangeInd,
	LocationReportingRequestType,
	MaskedIMEISV,
	MessageIdentifier,

--------------------------------
Skip unchanged text
---------------------------------
-- **************************************************************
--
-- 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 PDUSessionResourceSetupRequestHandoverRequiredTransfer)		OPTIONAL,
	pDUSessionResourceSubjectToHandover		PDUSessionResourceSubjectToHandover,
	iE-Extensions		ProtocolExtensionContainer { {PDUSessionResourceItemHORqd-ExtIEs} }	OPTIONAL,
	...
}

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

--------------------------------
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[bookmark: _Toc481568531][bookmark: _Toc483414770][bookmark: _Toc483415449][bookmark: _Toc483418976][bookmark: _Toc491324897][bookmark: _Toc512195188][bookmark: _Toc515287791][bookmark: _Toc515288822][bookmark: _Toc515863509]9.4.5	Information Element Definitions
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

	id-SecurityIndication,
	maxnoofAllowedAreas,
	maxnoofAllowedS-NSSAIs,
	maxnoofBPLMNs,
	maxnoofCellIDforWarning,
	maxnoofCellinEAI,

--------------------------------
Skip unchanged text
--------------------------------
-- H

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

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

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

HandoverRequiredTransfer-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 ::= {
	...
}

--------------------------------
Skip unchanged text
--------------------------------
SourceNGRANNode-ToTargetNGRANNode-TransparentContainer ::= SEQUENCE {
	rRCContainer							RRCContainer,
	pDUSessionResourceInformationList		PDUSessionResourceInformationList													OPTIONAL,
	e-RABInformationList					E-RABInformationList																OPTIONAL,
	targetCell-ID							NGRAN-CGI,
	indexToRFSP								IndexToRFSP																			OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {SourceNGRANNode-ToTargetNGRANNode-TransparentContainer-ExtIEs} }	OPTIONAL,
	...
}

SourceNGRANNode-ToTargetNGRANNode-TransparentContainer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-SecurityIndication		CRITICALITY reject	EXTENSION SecurityIndication		PRESENCE optional},	
	...
}
--------------------------------
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[bookmark: _Toc481568533][bookmark: _Toc483414772][bookmark: _Toc483415451][bookmark: _Toc483418978][bookmark: _Toc491324899][bookmark: _Toc512195190][bookmark: _Toc515287793][bookmark: _Toc515288824][bookmark: _Toc515863511]9.4.7	Constant Definitions
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

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

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN


--------------------------------
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	id-UERadioCapability									ProtocolIE-ID ::= 126
	id-UERadioCapabilityForPaging							ProtocolIE-ID ::= 127
	id-UESecurityCapabilities								ProtocolIE-ID ::= 128
	id-UnavailableGUAMIList									ProtocolIE-ID ::= 129
	id-UserLocationInformation								ProtocolIE-ID ::= 130
	id-WarningAreaList										ProtocolIE-ID ::= 131
	id-WarningMessageContents								ProtocolIE-ID ::= 132
	id-WarningSecurityInfo									ProtocolIE-ID ::= 133
	id-WarningType											ProtocolIE-ID ::= 134
	id-SecurityIndication									ProtocolIE-ID ::= xxx


END

