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1	Introduction
At last RAN3#NR AH1807 tdoc [3] was agreed to fix the transparency of SM-containers in NGAP.
However, a couple of points remained open. This paper deals with the open point on Path Switch Failure message.
2	Description and proposal
In order to determine the best encoding of the Path Switch Failure message, it is useful to first recall the decision for encoding of the Path Switch Request / Path Switch Request Acknowledge taken at last RAN3#NR AH1807. 
The Path Switch Request now includes each and every active PDU session and will be handled by the SMF per PDU session. The SMF therefore generates as many NGAP containers as PDU sessions. Either:
· The Path is successfully switched and the SMF will generate a container which can either be empty or include an UL tunnel endpoint if UL TEID has changed or may include security information. 
· The path could not be switched and the SMF will generate a container which contains a cause value.
When receiving the different containers, AMF just needs to bundle them together. This coding which has been decided with CT4 last time has the following advantages:
· The AMF forwards transparently the information sent from the different SMF nodes,
· Each SMF can potentially fail for a different cause: the NG-RAN node can detect if the SMF had e.g a software error.  
Each SMF is unaware of the decision made by the other SMF and therefore will behave the same, even in the case where all the paths happen to fail to switch.
Consequently, when all the paths fail to switch the AMF receives as many containers as PDU sessions, each of them including their own cause of failure.
If the AMF strips out all containers before replying to the NG-RAN using a simple Path Switch Failure message without containers, this implicitly means that:
· The AMF has a new behaviour which is different from what it does when at least one path is successful,
· The AMF has extra work because it needs to generate itself a global cause value i.e. factorizing the various causes received into one overall cause value. This also removes information compared to what the SMF nodes sent.
There seems to be no good reason to introduce a new behaviour which does not bring added value but even could be seen as removing value.
We therefore propose the simple approach:
Proposal: agree to build the Path Switch Failure message with full AMF transparency by including the containers received from the different SMFs.
This is also what CT4 has asked for and what RAN3 has committed in [4].

3	Text Proposal for TS 38.413
[bookmark: _Toc518048944]

[bookmark: _Toc518048746]8.4.4	Path Switch Request
[bookmark: _Toc518048747]8.4.4.1	General
The purpose of the Path Switch Request procedure is to request the switch of a downlink GTP tunnel towards a new GTP tunnel endpoint.
[bookmark: _Toc518048748]8.4.4.2	Successful Operation


Figure 8.4.4.2-1: Path switch request: successful operation
The NG-RAN node initiates the procedure by sending the PATH SWITCH REQUEST message to the AMF.
After all necessary updates including the UP path switch have been successfully completed in the 5GC for at least one of the PDU session resources included in the PATH SWITCH REQUEST, the AMF shall send the PATH SWITCH REQUEST ACKNOWLEDGE message to the NG-RAN node and the procedure ends.
The list of accepted QoS flows shall be included in the PATH SWITCH REQUEST message within the Path Switch Request Transfer IE. The SMF shall handle this information as specified in TS 23.502 [10].
The list of PDU sessions which failed to be setup, if any, shall be included in the PATH SWITCH REQUEST message. The AMF shall handle this information as specified in TS 23.502 [10].
For each PDU session for which the User Plane Security Information IE is included in the Path Switch Request Transfer IE of the PATH SWITCH REQUEST message, the SMF shall behave as specified in TS 33.501 [13] and may send back the Security Indication IE within the Path Switch Request Acknowledge Transfer IE of the PATH SWITCH REQUEST ACKNOWLEDGE message.
If the Security Indication IE is included within the Path Switch Request Acknowledge Transfer IE of the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall behave as specified in TS 33.501 [13].
If the UL NG-U UP TNL Information IE is included within the Path Switch Request Acknowledge Transfer IE of the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall store this information and use it as the uplink termination point for the user plane data for this PDU session.
If the Core Network Assistance Information IE is included in the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall, if supported, store this information in the UE context and use it for e.g. the RRC_INACTIVE state decision and RNA configuration for the UE and RAN paging if any for a UE in RRC_INACTIVE state, as specified in TS 38.300 [8].
If the RRC Inactive Transition Report Request IE is included in the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall, if supported, store this information in the UE context and
-	report to the AMF the RRC state of the UE when the UE enters or leaves RRC_INACTIVE state in case the RRC Inactive Transition Report Request IE is set to "subsequent state transition report"; or
-	send one RRC INACTIVE TRANSITION REPORT message but no subsequent messages if the UE is in RRC_CONNECTED state and the RRC Inactive Transition Report Request IE is set to "single RRC connected state report", or
-	send one RRC INACTIVE TRANSITION REPORT message plus one subsequent RRC INACTIVE TRANSITION REPORT message when the RRC state transitions to RRC_CONNECTED state if the UE is in RRC_INACTIVE state and the RRC Inactive Transition Report Request IE is set to "single RRC connected state report", or
-	stop reporting to the AMF the RRC state of the UE in case the RRC Inactive Transition Report Request IE is set to "cancel report".
If the New Security Context Indicator IE is included in the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall use the information as specified in TS 33.501 [13].
Upon reception of the PATH SWITCH REQUEST ACKNOWLEDGE message the NG-RAN node shall store the received Security Context IE in the UE context and the NG-RAN node shall use it as specified in TS 33.501 [13].
If the UE Security Capabilities IE is included in the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall handle it accordingly (TS 33.501 [13]).
[bookmark: _Toc518048749]If the PDU Session Resource Released List IE is included in the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall release the corresponding data radio bearers QoS flows and regard the PDU session(s) indicated in the PDU Session Resource Released List IE as being released. The appropriate cause value for each PDU session released is included in the Path Switch Request Unsuccessful Transfer IE contained in the PATH SWITCH REQUEST ACKNOWLEDGE message.
8.4.4.3	Unsuccessful Operation


Figure 8.4.4.3-1: Path switch request: unsuccessful operation
If the 5GC fails to switch the downlink GTP tunnel endpoint towards a new GTP tunnel endpoint for all PDU session resources, the AMF shall send the PATH SWITCH REQUEST FAILURE message to the NG-RAN node. with an appropriate cause value.
The NG-RAN node shall release the corresponding QoS flows and regard the PDU session(s) indicated in the PDU Session Resource Released List IE included in the PATH SWITCH REQUEST FAILURE message as being released. 
The appropriate cause value for each PDU session released is included in the Path Switch Request Unsuccessful Transfer IE contained in the PATH SWITCH REQUEST FAILURE message.

[bookmark: _GoBack]9.2.3.10	PATH SWITCH REQUEST FAILURE
This message is sent by the AMF to inform the NG-RAN node that a failure has occurred in the 5GC during the Path Switch Request procedure.
Direction: AMF  NG-RAN node.
	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

	PDU Session Resource Released List
	
	1
	
	
	YES
	ignore

	>PDU Session Resource Released Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>Path Switch Request Unsuccessful Transfer
	M
	
	OCTET STRING
	Containing the PDU session Path Switch Request Unsuccessful Transfer IE specified in subclause 9.3.4.20.
	-
	

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



NGAP part not modified


[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-PDUSessionResourceReleasedItemPSFail,
	id-PDUSessionResourceReleasedListNot,
	id-PDUSessionResourceReleasedListPSAck,
	id-PDUSessionResourceReleasedListPSFail,
	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;



Asn1 not modified


-- **************************************************************
--
-- PATH SWITCH REQUEST FAILURE
--
-- **************************************************************

PathSwitchRequestFailure ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { PathSwitchRequestFailureIEs} },
	...
}

PathSwitchRequestFailureIEs NGAP-PROTOCOL-IES ::= {	
	{ ID id-AMF-UE-NGAP-ID				CRITICALITY ignore	TYPE AMF-UE-NGAP-ID					PRESENCE mandatory	}|
	{ ID id-RAN-UE-NGAP-ID				CRITICALITY ignore	TYPE RAN-UE-NGAP-ID					PRESENCE mandatory	}|
	{ ID id-PDUSessionResourceReleasedListPSFail		CRITICALITY ignore	TYPE PDUSessionResourceReleasedListPSFail				PRESENCE mandatory	}|,
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause							PRESENCE mandatory	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics			PRESENCE optional	},
	...
}


PDUSessionResourceReleasedListPSFail ::= SEQUENCE (SIZE(1..maxnoofPDUSessions)) OF ProtocolIE-SingleContainer { {PDUSessionResourceReleasedItemPSFailIEs} }

PDUSessionResourceReleasedItemPSFailIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-PDUSessionResourceReleasedItemPSFail	 	CRITICALITY ignore 	TYPE PDUSessionResourceReleasedItemPSFail		PRESENCE mandatory	},
	...
}

PDUSessionResourceReleasedItemPSFail ::= SEQUENCE {
	pDUSessionID											PDUSessionID,
	pathSwitchRequestUnsuccessfulTransfer				OCTET STRING (CONTAINING PathSwitchRequestUnsuccesfulTransfer),
	iE-Extensions										ProtocolExtensionContainer { {PDUSessionResourceReleasedItemPSFail-ExtIEs} }	OPTIONAL,
	...
}

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


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

Asn1 not modified
	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-RRCInactiveTransitionReportRequest					ProtocolIE-ID ::= 135
	id-RRCState												ProtocolIE-ID ::= 136
	id-PDUSessionResourceFailedToModifyItemModRes			ProtocolIE-ID ::= 137
	id-PDUSessionResourceFailedToSetupItemCxtRes			ProtocolIE-ID ::= 138
	id-PDUSessionResourceFailedToSetupItemHOAck				ProtocolIE-ID ::= 139
	id-PDUSessionResourceFailedToSetupItemPSReq				ProtocolIE-ID ::= 140
	id-PDUSessionResourceFailedToSetupItemSURes				ProtocolIE-ID ::= 141
	id-PDUSessionResourceFailedToSetupListCxtRes			ProtocolIE-ID ::= 142
	id-PDUSessionResourceFailedToSetupListHOAck				ProtocolIE-ID ::= 143
	id-PDUSessionResourceFailedToSetupListPSReq				ProtocolIE-ID ::= 144
	id-PDUSessionResourceReleasedItemNot					ProtocolIE-ID ::= 145
	id-PDUSessionResourceReleasedItemPSAck					ProtocolIE-ID ::= 146
	id-PDUSessionResourceReleasedListPSAck					ProtocolIE-ID ::= 147
	id-PDUSessionResourceToReleaseItemHOCmd					ProtocolIE-ID ::= 148
	id-PDUSessionResourceToReleaseItemRelCmd				ProtocolIE-ID ::= 149
	id-PDUSessionResourceToReleaseListHOCmd					ProtocolIE-ID ::= 150
	id-PDUSessionResourceReleasedItemPSFail					ProtocolIE-ID ::= 1xx
	id-PDUSessionResourceReleasedListPSFail					ProtocolIE-ID ::= 1xx


END
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