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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In User Plane CIoT 5GS Optimisation, the UE may access to the network via the RRC Connection Resume procedure, and then the NG-RAN node will trigger UE Context Resume procedure towards the AMF.
Similar to S1AP [1] [2], and as required in TS23.501, upon receiving the Resume Cause from the UE, the NG-RAN node should provide the the reason for the RRC connection resume to the AMF, then the AMF will be able to inform the SMF of the UE’s use of MO Exception Data to update CDR accordingly, or perform NAS level congestion control.
Based on this, it is needed to:
· introduce RRC Resume Cause IE in the UE CONTEXT RESUME REQUEST message. 
· introduce RRC Resume Cause IE in the PATH SWITCH REQUEST message.
· update the definition of NGAP: RRC Establishment Cause IE accordingly.
The corresponding TP to NGAP BL CR0188 “Introduction of Suspend-Resume” is provided in section 3. 
2. Reference
[1] R3-162615 Correction to UE Context Resume Request, Nokia, Alcatel-Lucent Shanghai Bell, Huawei, Intel Corporation, Samsung, ZTE
[2] R3-171678 Correction to Path Switch Request for RRC Resume Cause, NEC
3. Text Proposal to NGAP BL CR0188
[bookmark: _Toc36553338][bookmark: _Toc36555065]----Start of the First Change---
[bookmark: _Toc20954890][bookmark: _Toc29503327][bookmark: _Toc29503911][bookmark: _Toc29504495][bookmark: _Toc36552941][bookmark: _Toc36554668]8.4.4	Path Switch Request
[bookmark: _Toc20954891][bookmark: _Toc29503328][bookmark: _Toc29503912][bookmark: _Toc29504496][bookmark: _Toc36552942][bookmark: _Toc36554669]8.4.4.1	General
The purpose of the Path Switch Request procedure is to establish a UE associated signalling connection to the 5GC and, if applicable, to request the switch of the downlink termination point of the NG-U transport bearer towards a new termination point.
[bookmark: _Toc20954892][bookmark: _Toc29503329][bookmark: _Toc29503913][bookmark: _Toc29504497][bookmark: _Toc36552943][bookmark: _Toc36554670]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. Upon reception of the PATH SWITCH REQUEST message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transparently transfer the Path Switch Request Transfer IE to the SMF associated with the concerned PDU session.
When the NG-RAN node has received from the radio interface the RRC Resume Cause IE, it shall include it in the PATH SWITCH REQUEST message.
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].
For each PDU session for which the Additional DL QoS Flow per TNL Information IE is included in the Path Switch Request Transfer IE of the PATH SWITCH REQUEST message, the SMF may use each included UP transport layer information as the downlink termination point for the included associated QoS flows for this PDU session split in different tunnels.
The list of PDU sessions which failed to be setup, if any, shall be included in the PATH SWITCH REQUEST message within the Path Switch Request Setup Failed Transfer IE. The AMF shall handle this information as specified in TS 23.502 [10].
----Start of the Next Change---
9.2.2.X4	UE CONTEXT RESUME REQUEST
This message is sent by the NG-RAN node to request the AMF to resume the UE-associated logical NG-connection and UE context.
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

	RRC Resume Cause
	M
	
	RRC Establishment Cause
9.3.1.111
	
	YES
	ignore

	PDU Session Resource Resume List
	
	0..1 (FFS) 
	
	
	YES
	reject

	 >PDU Session Resource Resume Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	 >>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	 >>UE Context Resume Request Transfer
	M
	
	OCTET STRING
	Containing the UE Context Resume Request Transfer IE specified in subclause 9.3.4.Z1 
	-
	

	PDU Session Resource Failed to Resume List
	
	0..1
	
	
	YES
	reject

	 >PDU Session Resource  Failed to Resume Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	   >>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	   >>Cause
	M
	
	9.3.1.2
	
	-
	

	Suspend Request Indication
	O
	
	9.3.1.X1
	
	YES
	ignore



	Range bound
	Explanation

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


----Start of the Next Change---
[bookmark: _Toc20955100][bookmark: _Toc29503546][bookmark: _Toc29504130][bookmark: _Toc29504714][bookmark: _Toc36553160][bookmark: _Toc36554887]9.2.3.8	PATH SWITCH REQUEST
This message is sent by the NG-RAN node to inform the AMF of the new serving NG-RAN node and to transfer some NG-U DL tunnel termination point(s) to the SMF via the AMF for one or multiple PDU session resources.
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

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Source AMF UE NGAP ID
	M
	
	AMF UE NGAP ID
9.3.3.1
	
	YES
	reject

	User Location Information
	M
	
	9.3.1.16
	
	YES
	ignore

	UE Security Capabilities
	M
	
	9.3.1.86
	
	YES
	ignore

	PDU Session Resource to be Switched in Downlink List
	
	1
	
	
	YES
	reject

	>PDU Session Resource to be Switched in Downlink Item
	
	1..<maxnoofPDUSessions> 
	
	
	-
	

	>>PDU Session ID 
	M
	
	9.3.1.50
	
	-
	

	>>Path Switch Request Transfer
	M
	
	OCTET STRING
	Containing the Path Switch Request Transfer IE specified in subclause 9.3.4.8.
	-
	

	PDU Session Resource Failed to Setup List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Failed to Setup Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>Path Switch Request Setup Failed Transfer
	M
	
	OCTET STRING
	Containing the Path Switch Request Setup Failed Transfer IE specified in subclause 9.3.4.15.
	-
	

	RRC Resume Cause
	O
	
	RRC Establishment Cause
9.3.1.111
	
	YES
	ignore



	Range bound
	Explanation

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



----Start of the Next Change---
9.3.1.111	RRC Establishment Cause
This IE indicates the reason for RRC Connection Establishment as received from the UE in the EstablishmentCause defined in TS 38.331 [18] and TS 36.331 [21], or the reason for RRC Connection Resume as received from the UE in the ResumceCause defined in TS 38.331 [18] and TS 36.331 [21].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RRC Establishment Cause
	M
	
	ENUMERATED (emergency,
highPriorityAccess,
mt-Access,
mo-Signalling,
mo-Data,
mo-VoiceCall,
mo-VideoCall,
mo-SMS,
mps-PriorityAccess,
mcs-PriorityAccess,
…,
notAvailable)
	The notAvailable value is used in case the UE is re-establishing an RRC connection but there is fallback to RRC connection establishment as described in [18], or the ResumceCause received from the UE does not map to any other value of the RRC Establishment Cause IE.


----Start of the Next Change---
3GPP
[bookmark: _Toc20955355][bookmark: _Toc29503808][bookmark: _Toc29504392][bookmark: _Toc29504976][bookmark: _Toc36553429][bookmark: _Toc36555156]9.4.4	PDU Definitions
-- ASN1START
-- **************************************************************
--
-- 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) }

//skip the unchanged part
[bookmark: _Hlk512956689]	id-RAN-UE-NGAP-ID, 
	id-RedirectionVoiceFallback,
	id-RelativeAMFCapacity,
	id-RepetitionPeriod,
	id-ResetType,
	id-RoutingID,
	id-RRCEstablishmentCause,
	id-RRCInactiveTransitionReportRequest,
	id-RRC-Resume-Cause,
	id-RRCState,
	id-SecurityContext,
	id-SecurityKey,
	id-SerialNumber,
	id-ServedGUAMIList,
	id-SliceSupportList,
//skip the unchanged part
UEContextReleaseComplete-IEs 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-UserLocationInformation						CRITICALITY ignore	TYPE UserLocationInformation							PRESENCE optional		}|
	{ ID id-InfoOnRecommendedCellsAndRANNodesForPaging	CRITICALITY ignore	TYPE InfoOnRecommendedCellsAndRANNodesForPaging	PRESENCE optional		}|
	{ ID id-PDUSessionResourceListCxtRelCpl				CRITICALITY	reject	TYPE PDUSessionResourceListCxtRelCpl					PRESENCE optional		}|
	{ ID id-CriticalityDiagnostics						CRITICALITY ignore	TYPE CriticalityDiagnostics								PRESENCE optional		},
	...
}

-- **************************************************************
--
-- UE Context Resume Elementary Procedure
--
-- **************************************************************

-- **************************************************************
--
-- UE CONTEXT RESUME REQUEST
--
-- **************************************************************

UEContextResumeRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ {UEContextResumeRequestIEs} },
	...
}

UEContextResumeRequestIEs 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-RRC-Resume-Cause						CRITICALITY ignore	TYPE RRCEstablishmentCause							PRESENCE mandatory	}|
	{ ID id-PDUSessionResourceResumeListRESReq		CRITICALITY reject	TYPE PDUSessionResourceResumeListRESReq			PRESENCE optional		}|
	{ ID id-PDUSessionResourceFailedToResumeListRESReq			CRITICALITY reject	TYPE PDUSessionResourceFailedToResumeListRESReq					PRESENCE optional		}|
{ ID id-Suspend-Request-Indication				CRITICALITY ignore	TYPE Suspend-Request-Indication						PRESENCE optional		},
	...
}
//skip the unchanged part
-- **************************************************************
--
-- Path Switch Request Elementary Procedure
--
-- **************************************************************

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

PathSwitchRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { PathSwitchRequestIEs} },
	...
}

PathSwitchRequestIEs NGAP-PROTOCOL-IES ::= {	
	{ ID id-RAN-UE-NGAP-ID								CRITICALITY reject	TYPE RAN-UE-NGAP-ID											PRESENCE mandatory	}|
	{ ID id-SourceAMF-UE-NGAP-ID						CRITICALITY reject	TYPE AMF-UE-NGAP-ID											PRESENCE mandatory	}|
	{ ID id-UserLocationInformation						CRITICALITY ignore	TYPE UserLocationInformation							PRESENCE mandatory	}|
	{ ID id-UESecurityCapabilities						CRITICALITY ignore	TYPE UESecurityCapabilities								PRESENCE mandatory	}|
	{ ID id-PDUSessionResourceToBeSwitchedDLList		CRITICALITY reject	TYPE PDUSessionResourceToBeSwitchedDLList			PRESENCE mandatory	}|
	{ ID id-PDUSessionResourceFailedToSetupListPSReq	CRITICALITY ignore	TYPE PDUSessionResourceFailedToSetupListPSReq		PRESENCE optional		}|
	{ ID id-RRC-Resume-Cause							CRITICALITY ignore	TYPE RRCEstablishmentCause								PRESENCE optional		},
	...
[bookmark: _GoBack]}

----Start of the Next Change---
[bookmark: _Toc20955358][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc29504979][bookmark: _Toc36553432][bookmark: _Toc36555159]9.4.7	Constant Definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

//skip the unchanged part
	id-TargetRNC-ID											ProtocolIE-ID ::= 178
	id-RAT-Information										ProtocolIE-ID ::= 179
	id-ExtendedRATRestrictionInformation						ProtocolIE-ID ::= 180
	id-QosMonitoringRequest									ProtocolIE-ID ::= 181
	id-SgNB-UE-X2AP-ID										ProtocolIE-ID ::= 182
	id-PDUSessionResourceFailedToResumeListRESReq			ProtocolIE-ID ::= xxx
	id-PDUSessionResourceFailedToResumeListRESRes			ProtocolIE-ID ::= xxx
	id-PDUSessionResourceSuspendListSUSReq					ProtocolIE-ID ::= xxx
	id-PDUSessionResourceResumeListRESReq					ProtocolIE-ID ::= xxx
	id-PDUSessionResourceResumeListRESRes					ProtocolIE-ID ::= xxx
	id-UE-UP-CIoT-Support									ProtocolIE-ID ::= xxx
	id-Suspend-Request-Indication							ProtocolIE-ID ::= xxx
	id-Suspend-Response-Indication							ProtocolIE-ID ::= xxx
	id-PagingAssisDataforCEcapabUE 	 						ProtocolIE-ID ::= xxx
	id-RRC-Resume-Cause										ProtocolIE-ID ::= xxx

----End of the Changes---
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