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* * * First Change * * * *
[bookmark: _Toc25073749][bookmark: _Toc27584389][bookmark: _Toc25073755][bookmark: _Toc27584395][bookmark: _Toc20130778][bookmark: _Toc20130940][bookmark: _Toc19777452][bookmark: _Toc19777483]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
BP	Branching Point
DNAI	Data Network Access Identifier
DNN	Data Network Name
HR	Home Routed
H-SMF	Home SMF
I-SMF	Intermediate SMF
JSON	Javascript Object NotationNAS	Non-Access Stratum
LADN	Local Area Data Network
MA	Multi-Access
MO	Mobile Originated
MT	Mobile Terminated
PSA	PDU Session Anchor
SM	Session Management
SMF	Session Management Function
SNPN	Stand-alone Non-Public Network
UL CL	Uplink Classifier
UPF	User Plane Function
V-SMF	Visited SMF

* * * Next Change * * * *
5.2.1	Service Description
The Nsmf_PDUSession service operates on the PDU Sessions. The service operations exposed by this service allow other NFs to establish, modify and release the PDU Sessions. The following are the key functionalities of this NF service:
-	Creation, modification and deletion of SM contexts for PDU Sessions; an SM context represents an association between the NF Service Consumer (e.g. AMF) and the SMF for a PDU session;
-	Retrieval of SM contexts of PDU sessions (i.e. UE EPS PDN connection or complete SM context), e.g. to move PDU sessions towards the EPC using the N26 interface or to transfer SM contexts between I-SMFs or V-SMFs over the N38 interface;
-	Creation, modification and deletion of PDU sessions between the V-SMF and H-SMF in HR roaming scenarios, or between the I-SMF and SMF for PDU sessions involving an I-SMF;
-	Sending of mobile originated data (received over NAS) for a PDU session to the SMF, V-SMF in HR roaming scenarios, or I-SMF for PDU sessions involving an I-SMF;
-	Transferring of NEF anchored mobile terminated data for a PDU session to the V-SMF in HR roaming scenarios, or I-SMF for PDU sessions involving an I-SMF;
-	Association of policy and charging rules with PDU Sessions and binding the policy and charging rules to flows;
-	Interacting with the UPF over N4 for creating, modifying and releasing user plane sessions;
-	Process user plane events from the UPF and apply the corresponding policy and charging rules.
The Nsmf_PDUSession service supports the following service operations.
Table 5.2.1-1: Service operations supported by the Nsmf_PDUSession service
	Service Operations
	Description
	Operation
Semantics
	Example Consumer(s)

	Create SM Context
	Create an SM context in SMF, or in V-SMF in HR roaming scenarios, or in I-SMF during the I-SMF insertion and change scenarios, for a PDU session.
	Request/Response
	AMF

	Update SM Context
	Update the SM context of a PDU session and/or provide the SMF with N1 or N2 SM information received from the UE or from the AN.
	Request/Response
	AMF, I-SMF

	Release SM Context
	Release the SM context of a PDU session when the PDU session has been released.
	Request/Response
	AMF

	Notify SM Context Status
(NOTE 1) 
	Notify the NF Service Consumer about the status of an SM Context of a PDU session (e.g. the SM Context is released within the SMF).
	Subscribe/Notify
	AMF

	Retrieve SM Context
(NOTE 2)  
	Retrieve an SM context of a PDU session:
- from SMF, or from V-SMF in HR roaming scenarios, for 5GS to EPS mobility;
- from SMF during I-SMF insertion or from I-SMF during I-SMF change/removal;
- from V-SMF during change of V-SMF.
	Request/Response
	AMF, I-SMF,
V-SMF, SMF

	Create
	Create a PDU session in the H-SMF in HR roaming scenarios, or in the SMF for PDU sessions involving an I-SMF.
	Request/Response
	V-SMF, I-SMF

	Update
	Update a PDU session in the H-SMF or V-SMF in HR roaming scenarios, or in the I-SMF or SMF for PDU sessions involving an I-SMF.
	Request/Response
	V-SMF, H-SMF,
I-SMF, SMF

	Release
	Release a PDU session in the H-SMF in HR roaming scenarios, or in the SMF for PDU sessions involving an I-SMF. 
	Request/Response
	V-SMF, I-SMF

	Notify Status
(NOTE 3) 
	Notify the NF Service Consumer about the status of a PDU session (e.g. the PDU session is released due to local reasons within the SMF).
	Subscribe/Notify
	V-SMF, I-SMF

	Send MO Data
(NOTE 4)
	Send mobile originated data received over NAS for a PDU session
	Request/Response
	AMF

	Transfer MT Data
(NOTE x)
	Transfer NEF anchored mobile terminated data received from NEF for a PDU session
	Request/Response
	H-SMF, SMF

	NOTE 1:	This corresponds to the SMContextStatusNotify service operation defined in 3GPP TS 23.502 [3].
NOTE 2:	This corresponds to the ContextRequest service operation defined in 3GPP TS 23.502 [3].
NOTE 3:	This corresponds to the StatusNotify service operation defined in 3GPP TS 23.502 [3].
NOTE 4:	This corresponds to the MessageTransfer service operation defined in 3GPP TS 23.502 [3].
NOTE x:	This corresponds to the MessageTransfer service operation in clause 4.25.5 of 3GPP TS 23.502 [3].



* * * Next Change * * * *
[bookmark: _Toc20130790]5.2.2.x	Transfer MT Data service operation
[bookmark: _Toc20130791]5.2.2.x.1	General
The Transfer MT Data service operation shall be used to transfer NEF anchored mobile terminated data received from NEF, for a given PDU session, towards the V-SMF for HR roaming scenarios, or the I-SMF for a PDU session with an I-SMF.
It is used in the following procedures:
-	NEF anchored Mobile Terminated Data Transport (see clause 4.25.5 of 3GPP TS 23.502 [3]).
The NF Service Consumer (e.g. H-SMF or SMF) shall transfer NEF anchored mobile terminated data to the SMF by using the HTTP POST method (transfer-mt-data custom operation) as shown in Figure 5.2.2.x.1-1.


Figure 5.2.2.x.1-1: Transfer MT Data
1.	The NF Service Consumer shall send a POST request to the URI of Transfer MT Data custom operation on an individual PDU Session resource in the SMF. The payload body of the POST request shall contain the mobile terminated data to be transferred.
	The SMF shall forward the mobile terminated data to AMF. If SMF determines Extended Buffering is allowed by local policy and the NEF supports Extended Buffering, the SMF indicate the Extending Buffering support to AMF.
	If AMF responds that it is attempting to reach the UE, the SMF shall wait for potential failure notification from AMF before responding to the NF consumer.
2a.	On success, "204 No Content" shall be returned.
[bookmark: _GoBack]2b.	On failure, one of the HTTP status code listed in Table 6.1.3.3.3.x-3 shall be returned.  For a 4xx/5xx response, the message body may contain a TransferMtDataError or ProblemDetails object, with the "cause" attribute indicating the cause of the failure. If Estimated Maximum Waiting Time is received from AMF, the SMF shall include it in the message body.

* * * Next Change * * * *
[bookmark: _Toc25073866][bookmark: _Toc27584506]6.1.3.1	Overview
Figure 6.1.3.1-1 describes the resource URI structure of the Nsmf_PDUSession API.




Figure 6.1.3.1-1: Resource URI structure of the Nsmf_PDUSession API
NOTE:	The sm-contexts and pdu-sessions collection resources can be distributed on different processing instances or hosts. Thus, the authority and/or deployment-specific string of the apiRoot of the created individual sm context and pdu-session resources' URIs can differ from the authority and/or deployment-specific string of the apiRoot of the sm-contexts and pdu-sessions distributed collections' URIs.
Table 6.1.3.1-1 provides an overview of the resources and applicable HTTP methods.
Table 6.1.3.1-1: Resources and methods overview
	Resource name
	Resource URI
	HTTP method or custom operation
	Description
(service operation)

	SM contexts
collection
	{apiRoot}/nsmf-pdusession/{apiVersion}/sm-contexts
	POST
	Create SM Context 

	Individual SM context
	{apiRoot}/nsmf-pdusession/{apiVersion}/sm-contexts/{smContextRef}/retrieve
	retrieve (POST)
	Retrieve SM Context

	
	{apiRoot}/nsmf-pdusession/{apiVersion}/sm-contexts/{smContextRef}/modify
	 modify
(POST)
	Update SM Context 

	
	{apiRoot}/nsmf-pdusession/{apiVersion}/sm-contexts/{smContextRef}/release
	release
(POST)

	Release SM Context 

	
	{apiRoot}/nsmf-pdusession/{apiVersion}/sm-contexts/{smContextRef}/send-mo-data
	send-mo-data
(POST)
	Send MO Data 

	PDU sessions collection
(H-SMF or SMF)
	{apiRoot}/nsmf-pdusession/{apiVersion}/pdu-sessions
	POST
	Create 

	Individual PDU session
(H-SMF or SMF)
	{apiRoot}/nsmf-pdusession/{apiVersion}/pdu-sessions/{pduSessionRef}/modify
	 modify
(POST)
	Update
(initiated by V-SMF or I-SMF)

	
	{apiRoot}/nsmf-pdusession/{apiVersion}/pdu-sessions/{pduSessionRef}/release
	release
(POST)
	Release 

	Individual PDU session 
(V-SMF or I-SMF)
	{vsmfPduSessionUri}/modify or {ismfPduSessionUri}/modify

	modify
(POST)
	Updated
(initiated by H-SMF or SMF)

	
	{vsmfPduSessionUri} or {ismfPduSessionUri}
	POST
	Notify Status 

	
	{vsmfPduSessionUri}/transfer-mt-data or {ismfPduSessionUri}/ transfer-mt-data
	transfer-mt-data
(POST)
	Transfer MT Data



* * * Next Change * * * *
[bookmark: _Toc20130892]6.1.3.7.4.x	Operation: transfer-mt-data
[bookmark: _Toc20130893]6.1.3.7.4.x.1	Description
[bookmark: _Toc20130894]This custom operation enables to transfer mobile terminated data received from NEF, for a given PDU session, towards the V-SMF for HR roaming scenarios, or the I-SMF for a PDU session with an I-SMF.
6.1.3.7.4.x.2	Operation Definition
This operation shall support the request data structures specified in table 6.1.3.7.4.x.2-1 and the response data structure and response codes specified in table 6.1.3.7.4.x.2-2.
Table 6.1.3.7.4.x.2-1: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	TransferMtDataReqData
	M
	1
	Representation of the payload of a Transfer MT Data Request 



Table 6.1.3.7.4.x.2-2: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	
	
	
	204 No Content
	Successful MT data transfer

	TransferMtDataError
	M
	1
	504 Gateway Timeout
	The "cause" attribute may be used to indicate the following application errors:
-	UE_NOT_REACHABLE, if the UE is not reachable to deliver the mobile terminated data; Estimated Maximum Waiting Time shall be included if available;

See table 6.1.7.3-1 for the description of these errors.

	NOTE:	The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data type (see clause 5.2.7 of 3GPP TS 29.500 [4]).



* * * Next Change * * * *
[bookmark: _Toc25073927][bookmark: _Toc27584567][bookmark: _Toc20130942]6.1.6.1	General
This clause specifies the application data model supported by the API.
Table 6.1.6.1-1 specifies the data types defined for the Nsmf service based interface protocol.
Table 6.1.6.1-1: Nsmf specific Data Types
	Data type
	Clause defined
	Description

	SmContextCreateData
	6.1.6.2.2
	Information within Create SM Context Request

	SmContextCreatedData
	6.1.6.2.3
	Information within Create SM Context Response

	SmContextUpdateData
	6.1.6.2.4
	Information within Update SM Context Request

	SmContextUpdatedData
	6.1.6.2.5
	Information within Update SM Context Response

	SmContextReleaseData
	6.1.6.2.6
	Information within Release SM Context Request

	SmContextRetrieveData
	6.1.6.2.7
	Information within Retrieve SM Context Request

	SmContextStatusNotification
	6.1.6.2.8
	Information within Notify SM Context Status Request

	PduSessionCreateData
	6.1.6.2.9
	Information within Create Request

	PduSessionCreatedData
	6.1.6.2.10
	Information within Create Response

	HsmfUpdateData
	6.1.6.2.11
	Information within Update Request towards H-SMF, or from I-SMF to SMF

	HsmfUpdatedData
	6.1.6.2.12
	Information within Update Response from H-SMF, or from SMF to I-SMF

	ReleaseData
	6.1.6.2.13
	Information within Release Request

	HsmfUpdateError
	6.1.6.2.14
	Error within Update Response from H-SMF 

	VsmfUpdateData
	6.1.6.2.15
	Information within Update Request towards V-SMF, or from SMF to I-SMF

	VsmfUpdatedData
	6.1.6.2.16
	Information within Update Response from V-SMF, or from I-SMF to SMF

	StatusNotification
	6.1.6.2.17
	Information within Notify Status Request 

	QosFlowItem
	6.1.6.2.18
	Individual QoS flow 

	QosFlowSetupItem
	6.1.6.2.19
	Individual QoS flow to setup

	QosFlowAddModifyRequestItem
	6.1.6.2.20
	Individual QoS flow requested to be created or modified

	QosFlowReleaseRequestItem
	6.1.6.2.21
	Individual QoS flow requested to be released

	QosFlowProfile
	6.1.6.2.22
	QoS flow profile

	GbrQosFlowInformation
	6.1.6.2.23
	GBR QoS flow information

	QosFlowNotifyItem
	6.1.6.2.24
	Notification related to a QoS flow

	SmContextRetrievedData
	6.1.6.2.27
	Information within Retrieve SM Context Response

	TunnelInfo
	6.1.6.2.28
	Tunnel Information

	StatusInfo
	6.1.6.2.29
	Status of SM context or of PDU session

	VsmfUpdateError
	6.1.6.2.30
	Error within Update Response from V-SMF 

	EpsPdnCnxInfo
	6.1.6.2.31
	EPS PDN Connection Information from H-SMF to V-SMF

	EpsBearerInfo
	6.1.6.2.32
	EPS Bearer Information from H-SMF to V-SMF

	PduSessionNotifyItem
	6.1.6.2.33
	Notification related to a PDU session

	EbiArpMapping
	6.1.6.2.34
	EBI to ARP mapping

	SmContextCreateError
	6.1.6.2.35
	Error within Create SM Context Response

	SmContextUpdateError
	6.1.6.2.36
	Error within Update SM Context Response

	PduSessionCreateError
	6.1.6.2.37
	Error within Create Response

	MmeCapabilities
	6.1.6.2.38
	MME capabilities

	SmContext
	6.1.6.2.39
	Complete SM Context

	ExemptionInd
	6.1.6.2.40
	Exemption Indication

	PsaInformation
	6.1.6.2.41
	PSA Information

	DnaiInformation
	6.1.6.2.42
	DNAI Information

	N4Information
	6.1.6.2.43
	N4 Information

	IndirectDataForwardingTunnelInfo
	6.1.6.2.44
	Indirect Data Forwarding Tunnel Information

	SmContextReleasedData
	6.1.6.2.45
	Information within Release SM Context Response

	ReleasedData
	6.1.6.2.46
	Information within Release Response

	SendMoDataReqData
	6.1.6.2.47
	Information within Send MO Data Request

	CnAssistedRanPara
	6.1.6.2.48
	SMF derived CN assisted RAN parameters tuning

	TransferMtDataReqData
	6.1.6.2.x
	Information within Transfer MT Data Request

	TransferMtDataError
	6.1.6.2.y
	Transfer MT Data Error Response

	TransferMtDataAddInfo
	6.1.6.2.z
	Transfer MT Data Error Response Additional Information

	Teid
	6.1.6.3.2
	GTP Tunnel Endpoint Identifier

	ProcedureTransactionId
	6.1.6.3.2
	Procedure Transaction Identifier

	EpsPdnCnxContainer
	6.1.6.3.2
	UE EPS PDN Connection container from SMF to AMF

	EpsBearerId
	6.1.6.3.2
	EPS Bearer Id

	EpsBearerContainer
	6.1.6.3.2
	EPS Bearer container from SMF to AMF

	EpsBearerContextStatus
	6.1.6.3.2
	EPS Bearer context status

	DrbId
	6.1.6.3.2
	Data Radio Bearer Identifier

	UpCnxState
	6.1.6.3.3
	User Plane Connection State

	HoState
	6.1.6.3.4
	Handover State

	RequestType
	6.1.6.3.5
	Request Type in Create (SM context) service operation.

	RequestIndication
	6.1.6.3.6
	Request Indication in Update (SM context) service operation.

	NotificationCause
	6.1.6.3.7
	Cause for generating a notification

	Cause
	6.1.6.3.8
	Cause information

	ResourceStatus
	6.1.6.3.9
	Status of SM context or PDU session resource

	DnnSelectionMode
	6.1.6.3.10
	DNN Selection Mode

	EpsInterworkingIndication
	6.1.6.3.11
	EPS Interworking Indication

	N2SmInfoType
	6.1.6.3.12
	N2 SM Information Type

	MaxIntegrityProtectedDataRate
	6.1.6.3.13
	Maximum Integrity Protected Data Rate

	MaReleaseIndication
	6.1.6.3.14
	Multi-Access PDU session release Indication

	SmContextType
	6.1.6.3.15
	Type of SM Context information

	PsaIndication
	6.1.6.3.16
	Indication of whether a PSA is inserted or removed 

	N4MessageType
	6.1.6.3.17
	N4 Message Type

	QosFlowAccessType
	6.1.6.3.18
	Access type associated with the QoS Flow



Table 6.1.6.1-2 specifies data types re-used by the Nsmf service based interface protocol from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Nsmf service based interface.
Table 6.1.6.1-2: Nsmf re-used Data Types
	Data type
	Reference
	Comments

	Uint32
	3GPP TS 29.571 [13]
	Unsigned 32-bit integers

	Ipv4Addr
	3GPP TS 29.571 [13]
	IPv4 Address

	Ipv6Prefix
	3GPP TS 29.571 [13]
	IPv6 Prefix

	Uri
	3GPP TS 29.571 [13]
	Uniform Resource Identifier

	Supi
	3GPP TS 29.571 [13]
	Subscription Permanent Identifier

	Pei
	3GPP TS 29.571 [13]
	Permanent Equipment Identifier

	Gpsi
	3GPP TS 29.571 [13]
	General Public Subscription Identifier

	AccessType
	3GPP TS 29.571 [13]
	Access Type (3GPP or non-3GPP access)

	SupportedFeatures
	3GPP TS 29.571 [13]
	Supported features

	Qfi
	3GPP TS 29.571 [13]
	QoS Flow Identifier

	PduSessionId
	3GPP TS 29.571 [13]
	PDU Session Identifier

	PduSessionType
	3GPP TS 29.571 [13]
	PDU Session Type

	Ambr
	3GPP TS 29.571 [13]
	PDU Session Aggregate Maximum Bit Rate

	5Qi
	3GPP TS 29.571 [13]
	5G QoS Identifier

	Arp
	3GPP TS 29.571 [13]
	Allocation and Retention Priority

	ReflectiveQoSAttribute
	3GPP TS 29.571 [13]
	Reflective QoS Attribute

	Dynamic5Qi
	3GPP TS 29.571 [13]
	QoS characteristics for a 5QI that is neither standardized nor pre-configured. 

	NonDynamic5Qi
	3GPP TS 29.571 [13]
	QoS characteristics that replace the default QoS characteristics for a standardized or pre-configured 5QI. 

	PacketLossRate
	3GPP TS 29.571 [13]
	Packet Loss Rate

	NotificationControl
	3GPP TS 29.571 [13]
	Notification Control

	Dnn
	3GPP TS 29.571 [13]
	Data Network Name

	Snssai
	3GPP TS 29.571 [13]
	Single Network Slice Selection Assistance Information

	NfInstanceId
	3GPP TS 29.571 [13]
	NF Instance Identifier

	UserLocation
	3GPP TS 29.571 [13]
	User Location

	TimeZone
	3GPP TS 29.571 [13]
	Time Zone

	ProblemDetails
	3GPP TS 29.571 [13]
	Error description

	UpSecurity
	3GPP TS 29.571 [13]
	User Plane Security Policy Enforcement information

	RefToBinaryData
	3GPP TS 29.571 [13]
	Cross-Reference to binary data encoded within a binary body part in an HTTP multipart message.

	Guami
	3GPP TS 29.571 [13]
	Globally Unique AMF ID

	BackupAmfInfo
	3GPP TS 29.571 [13]
	Backup AMF Information

	PresenceState
	3GPP TS 29.571 [13]
	Indicates the UE presence in or out of a LADN service area

	TraceData
	3GPP TS 29.571 [13]
	Trace control and configuration parameters

	PlmnId
	3GPP TS 29.571 [13]
	PLMN Identity

	RatType
	3GPP TS 29.571 [13]
	RAT Type

	NgApCause
	3GPP TS 29.571 [13]
	NGAP Cause

	5GMmCause
	3GPP TS 29.571 [13]
	5G MM Cause

	DurationSec
	3GPP TS 29.571 [13]
	Duration in units of seconds

	AdditionalQosFlowInfo
	3GPP TS 29.571 [13]
	Additional QoS Flow Information

	NfGroupId
	3GPP TS 29.571 [13]
	Network Function Group Id

	SecondaryRatUsageReport
	3GPP TS 29.571 [13]
	Secondary RAT Usage Report

	SecondaryRatUsageInfo
	3GPP TS 29.571 [13]
	Secondary RAT Usage Information

	Dnai
	3GPP TS 29.571 [13]
	Data Network Access Identifier

	PlmnIdNid
	3GPP TS 29.571 [13]
	PLMN Identity and, for SNPN, Network Identity

	SmallDataRateStatus
	3GPP TS 29.571 [13]
	Small Data Rate Control Status

	ApnRateStatus
	3GPP TS 29.571 [13]
	APN Rate Control Status

	StationaryIndication
	3GPP TS 29.571 [13]
	Stationary Indication

	ScheduledCommunicationTime
	3GPP TS 29.571 [13]
	Scheduled Communication Time

	ScheduledCommunicationType
	3GPP TS 29.571 [13]
	Scheduled Communication Type

	TrafficProfile
	3GPP TS 29.571 [13]
	Traffic Profile

	BatteryIndication
	3GPP TS 29.571 [13]
	Battery Indication

	NfSetId
	3GPP TS 29.571 [13]
	NF Set Identifier

	ServiceName
	3GPP TS 29.510 [19]
	Service Name

	NgRanTargetId
	3GPP TS 29.518 [20]
	NG-RAN Target Id

	RoamingChargingProfile
	3GPP TS 32.291 [26]
	Roaming Charging Profile




* * * Next Change * * * *
6.1.6.2.x	Type: TransferMtDataReqData
Table 6.1.6.2.x-1: Definition of type TransferMtDataReqData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	mtData
	RefToBinaryData
	M
	1
	This IE shall reference the mobile terminated data (see clause 6.1.6.4.x).
	CIOT


[bookmark: _Toc25156552][bookmark: _Toc27591392]
* * * Next Change * * * *
6.1.6.2.y	Type: TransferMtDataError
Table 6.1.6.2.y-1: Definition of type TransferMtDataError as a list of to be combined data types
	Data type
	Cardinality
	Description
	Applicability

	ProblemDetails
	1
	Detail information of the problem
	

	TransferMtDataAddInfo
	1
	Additional information to be returned in error response.
	



* * * Next Change * * * *
6.1.6.2.z	Type: TransferMtDataAddInfo
Table 6.1.6.2.z-1: Definition of type TransferMtDataAddInfo
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	maxWaitingTime
	DurationSec
	C
	0..1
	This IE shall be present if available.

When present, this IE shall contain the estimated maximum wait time (see clause 4.25.5 of 3GPP 23.502 [3]).
	CIOT



* * * Next Change * * * *
[bookmark: _Toc25074002][bookmark: _Toc27584642]6.1.6.4.x	Mobile Terminated Data 
Mobile Terminated Data shall encode the Data Contents of the Payload Container specified in 3GPP TS 24.501 [7], using the vnd.3gpp.5gnas content-type, as summarized in Table 6.1.6.4.x-1.
Table 6.1.6.4.x-1: Mobile Terminated Data
	Mobile Terminated Data
	Reference
(3GPP TS 24.501 [7])
	Related NAS SM message

	Payload container contents in octets 4 to n
	9.11.3.39
(Figure 9.11.3.39.1)
	DL NAS Transport



* * * Next Change * * * *
[bookmark: _Toc25074006][bookmark: _Toc27584646]6.1.7.3	Application Errors
The common application errors defined in Table 5.2.7.2-1 of 3GPP TS 29.500 [4] may be used for the Nsmf_PDUSession service.
The following application errors listed in Table 6.1.7.3-1 are specific to the Nsmf_PDUSession service.
Table 6.1.7.3-1: Application errors
	[bookmark: _Hlk510519236]Application Error
	HTTP status code
	Description

	N1_SM_ERROR
	403 Forbidden
	This indicates that an error, other than those listed in this table, was detected when processing the N1 SM information received in the request, e.g. N1 SM protocol error.

	SNSSAI_DENIED
	403 Forbidden
	The subscriber does not have the necessary subscription to access the SNSSAI.

	DNN_DENIED
	403 Forbidden
	The subscriber does not have the necessary subscription to access the DNN.

	PDUTYPE_DENIED
	403 Forbidden
	The subscriber does not have the necessary subscription for the requested PDU session type.

	SSC_DENIED
	403 Forbidden
	The subscriber does not have the necessary subscription for the requested SSC mode.

	SUBSCRIPTION_DENIED
	403 Forbidden
	This indicates an error, other than those listed in this table, due to lack of necessary subscription to serve the UE request.

	DNN_NOT_SUPPORTED
	403 Forbidden
	The DNN is not supported by the SMF.

	PDUTYPE_NOT_SUPPORTED
	403 Forbidden
	The requested PDU session type is not supported by the SMF for the PDN corresponding to the DNN.

	SSC_NOT_SUPPORTED
	403 Forbidden
	The requested SSC mode is not supported by the SMF for the PDN corresponding to the DNN.

	HOME_ROUTED_ROAMING_REQUIRED
	403 Forbidden
	It is used in LBO roaming, if the V-SMF is not able to process some part of the N1 SM information that requires Home Routed Roaming. 

	OUT_OF_LADN_SERVICE_AREA
	403 Forbidden
	The PDU session corresponds to a LADN and the UE is outside of the LADN Service Area.

	N2_SM_ERROR
	403 Forbidden
	This indicates that an error, other than those listed in this table, was detected when processing the N2 SM information received in the request, e.g. N2 SM protocol error.

	PRIORITIZED_SERVICES_ONLY
	403 Forbidden
	The SMF was notified that the UE is reachable only for regulatory prioritized service and the PDU Session to be activated is not for a regulatory prioritized service.

	PDU_SESSION_ANCHOR_CHANGE
	403 Forbidden
	The SMF decided to change the PDU Session Anchor for the PDU Session.

	TARGET_MME_CAPABILITY
	403 Forbidden
	A request to retrieve an SM context is rejected due to the target MME not capable to support the PDU session. 

	NO_EPS_5GS_CONTINUITY
	403 Forbidden
	It is used during an EPS to 5GS Idle mode mobility or handover, if the PDU session does not support seamless session continuity to 5GS.

	UNABLE_TO_PAGE_UE
	403 Forbidden
	The request is rejected due to a temporarily inability to page the UE. 

	UE_NOT_RESPONDING
	403 Forbidden
	The UE did not respond to the request initiated by the network, e.g. paging. 

	REJECTED_BY_UE
	403 Forbidden
	The request is rejected by the UE.

	REJECTED_DUE_VPLMN_POLICY
	403 Forbidden
	The request is rejected due to VPLMN operator policy. 

	HO_TAU_IN_PROGRESS
	403 Forbidden
	The request is rejected temporarily due to a mobilty procedure in progress.

	INTEGRITY_PROTECTED_MDR_NOT_ACCEPTABLE
	403 Forbidden
	The integrity protected maximum data rate value provided by the UE is not acceptable for the PDU session based on local policy at the SMF. This error is applicable when the UP Security Policy for the PDU Session is determined to have Integrity Protection set to "Required".

An NF service consumer that receives this error cause may use it for maintaining KPIs.

	EBI_EXHAUSTED
	403 Forbidden
	The allocation of EPS Bearer ID failed due to exhaustion of EBI as the maximum number of EBIs has already been allocated to the UE.

	EBI_REJECTED_LOCAL_POLICY
	403 Forbidden
	The allocation of EPS Bearer ID was rejected due to local policy in the Serving PLMN.

	EBI_REJECTED_NO_N26
	403 Forbidden
	The allocation of EPS Bearer ID was rejected when the AMF is in a serving PLMN that does not support 5GS-EPS interworking procedures with N26 interface.

	DEFAULT_EPS_BEARER_INACTIVE
	403 Forbidden
	It is used during EPS to 5GS mobility if the default EPS bearer context of the PDU session is reported as inactive by the UE in the epsBearerCtxStatus attribute. 

	HANDOVER_RESOURCE_ALLOCATION_FAILURE
	403 Forbidden
	It is used during a N2 handover preparation or an EPS to 5GS handover preparation, if no resource is allocated by the target NG-RAN for the PDU session. 

	LATE_OVERLAPPING_REQUEST
	403 Forbidden
	The request is rejected because it collides with an existing SM context or PDU session context with a more recent origination timestamp (see clause 5.2.3.3).

	CONTEXT_NOT_FOUND
	404 Not Found
	It is used when no context corresponding to the request exists in the SMF.

	INSUFFICIENT_RESOURCES_SLICE
	500 Internal Server Error
	The request cannot be provided due to insufficient resources for the specific slice.

	INSUFFICIENT_RESOURCES_SLICE_DNN
	500 Internal Server Error
	The request cannot be provided due to insufficient resources for the specific slice and DNN.

	DNN_CONGESTION
	503 Service Unavailable
	The SMF has detected congestion for the requested DNN and performs overload control for that DNN which does not allow the PDU session to be established.

	S_NSSAI_CONGESTION
	503 Service Unavailable
	The SMF has detected congestion for the requested S-NSSAI and performs overload control for that S-NSSAI which does not allow the PDU session to be established.

	PEER_NOT_RESPONDING
	504 Gateway Timeout
	No response is received from a remote peer, e.g. from the H-SMF for a HR PDU session.

	NETWORK_FAILURE
	504 Gateway Timeout
	The request is rejected due to a network problem.

	UE_NOT_REACHABLE
	504 Gateway Timeout
	The UE is not reachable for service.



* * * Next Change * * * *
[bookmark: _Toc25074011][bookmark: _Toc27584651]A.2	Nsmf_PDUSession API
openapi: 3.0.0

info:
  version: '1.1.0.alpha-3'
  title: 'Nsmf_PDUSession'
  description: |
    SMF PDU Session Service.
    © 2019, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.

externalDocs:
  description: 3GPP TS 29.502 V16.2.0; 5G System; Session Management Services; Stage 3
  url: http://www.3gpp.org/ftp/Specs/archive/29_series/29.502/

servers:
  - url: '{apiRoot}/nsmf-pdusession/v1'
    variables:
      apiRoot:
        default: https://example.com
        description:  apiRoot as defined in clause 4.4 of 3GPP TS 29.501. The sm-contexts and pdu-sessions resources can be distributed on different processing instances or hosts. Thus the authority and/or deployment-specific string of the apiRoot of the created individual sm context and pdu-session resources' URIs may differ from the authority and/or deployment-specific string of the apiRoot of the sm-contexts and pdu-sessions collections' URIs.

security:
  - {}
  - oAuth2ClientCredentials:
    - nsmf-pdusession

paths:

**************** Text Skipped for clarity *******************

  /pdu-sessions:
    post:
      summary:  Create
      tags:
        - PDU sessions collection
      operationId: PostPduSessions
      requestBody:
        description: representation of the PDU session to be created in the H-SMF or SMF
        required: true
        content:
          application/json: # message without binary body part
            schema:
              $ref: '#/components/schemas/PduSessionCreateData'
          multipart/related:  # message with binary body part(s)
            schema:
              type: object
              properties: # Request parts
                jsonData:
                  $ref: '#/components/schemas/PduSessionCreateData'
                binaryDataN1SmInfoFromUe:
                  type: string
                  format: binary
                binaryDataUnknownN1SmInfo:
                  type: string
                  format: binary
            encoding:
              jsonData:
                contentType:  application/json
              binaryDataN1SmInfoFromUe:
                contentType:  application/vnd.3gpp.5gnas
                headers:
                  Content-Id:
                    schema:
                      type: string
              binaryDataUnknownN1SmInfo:
                contentType:  application/vnd.3gpp.5gnas
                headers:
                  Content-Id:
                    schema:
                      type: string
      callbacks:
        statusNotification:
          '{$request.body#/vsmfPduSessionUri}':
            post:
              summary:  Notify Status
              tags:
                - Individual PDU session (V-SMF)
              operationId: NotifyStatus
              requestBody:
                $ref: '#/components/requestBodies/NotifyStatusRequestBody'
              responses:
                '204':
                  description: successful notificationof the status change
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '403':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/403'
                '404':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/404'
                '411':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/411'
                '413':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/413'
                '415':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/415'
                '429':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/429'
                '500':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/500'
                '503':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/503'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'
        statusNotification-ismf:
          '{$request.body#/ismfPduSessionUri}':
            post:
              summary:  Notify Status
              tags:
                - Individual PDU session (I-SMF)
              operationId: NotifyStatus-isfm
              requestBody:
                $ref: '#/components/requestBodies/NotifyStatusRequestBody'
              responses:
                '204':
                  description: successful notificationof the status change
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '403':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/403'
                '404':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/404'
                '411':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/411'
                '413':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/413'
                '415':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/415'
                '429':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/429'
                '500':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/500'
                '503':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/503'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'


        update:
          '{$request.body#/vsmfPduSessionUri}/modify':
            post:
              summary:  Update (initiated by H-SMF)
              tags:
                - Individual PDU session (V-SMF)
              operationId: ModifyPduSession
              requestBody:
                $ref: '#/components/requestBodies/VsmfUpdateRequestBody'
              responses:
                '200':
                  $ref: '#/components/responses/VsmfUpdateResponse200'
                '204':
                  description: successful update of a PDU session without content in the response
                '400':
                  $ref: '#/components/responses/VsmfUpdateError'
                '403':
                  $ref: '#/components/responses/VsmfUpdateError'
                '404':
                  $ref: '#/components/responses/VsmfUpdateError'
                '411':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/411'
                '413':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/413'
                '415':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/415'
                '429':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/429'
                '500':
                  $ref: '#/components/responses/VsmfUpdateError'
                '503':
                  $ref: '#/components/responses/VsmfUpdateError'
                '504':
                  $ref: '#/components/responses/VsmfUpdateError'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'

        update-ismf:
          '{$request.body#/ismfPduSessionUri}/modify':
            post:
              summary:  Update (initiated by SMF)
              tags:
                - Individual PDU session (I-SMF)
              operationId: ModifyPduSession-ismf
              requestBody:
                $ref: '#/components/requestBodies/VsmfUpdateRequestBody'
              responses:
                '200':
                  $ref: '#/components/responses/VsmfUpdateResponse200'
                '204':
                  description: successful update of a PDU session without content in the response
                '400':
                  $ref: '#/components/responses/VsmfUpdateError'
                '403':
                  $ref: '#/components/responses/VsmfUpdateError'
                '404':
                  $ref: '#/components/responses/VsmfUpdateError'
                '411':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/411'
                '413':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/413'
                '415':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/415'
                '429':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/429'
                '500':
                  $ref: '#/components/responses/VsmfUpdateError'
                '503':
                  $ref: '#/components/responses/VsmfUpdateError'
                '504':
                  $ref: '#/components/responses/VsmfUpdateError'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'

        transferMtData:
          '{$request.body#/vsmfPduSessionUri}/transfer-mt-data':
            post:
              summary:  Transfer MT Data (by H-SMF)
              tags:
                - Individual PDU session (V-SMF)
              operationId: TransferMtData
              requestBody:
                description: representation of the payload of Transfer MT Data Request
                required: true
                content:
                  multipart/related:  # message with a binary body part
                    schema:
                      type: object
                      properties: 
                        jsonData:
                          $ref: '#/components/schemas/TrasferMtDataReqData'
                        binaryMtData:
                          type: string
                          format: binary
                    encoding:
                      jsonData:
                        contentType:  application/json
                      binaryMtData:
                        contentType:  application/vnd.3gpp.5gnas
                        headers:
                          Content-Id:
                            schema:
                              type: string
              responses:
                '204':
                  description: successful transfering of MT data
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '401':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/401'
                '403':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/403'
                '404':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/404'
                '411':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/411'
                '413':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/413'
                '415':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/415'
                '429':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/429'
                '500':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/500'
                '503':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/503'
                '504':
                  description: unsuccessful delivery of mobile terminated data - gateway timeout
                  content:
                    application/json:
                      schema:
                        $ref: '#/components/schemas/TransferMtDataError'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'

        transferMtData-ismf:
          '{$request.body#/ismfPduSessionUri}/transfer-mt-data':
            post:
              summary:  Transfer MT Data (by SMF)
              tags:
                - Individual PDU session (I-SMF)
              operationId: TransferMtData-ismf
              requestBody:
                description: representation of the payload of Transfer MT Data Request
                required: true
                content:
                  multipart/related:  # message with a binary body part
                    schema:
                      type: object
                      properties: 
                        jsonData:
                          $ref: '#/components/schemas/TrasferMtDataReqData'
                        binaryMtData:
                          type: string
                          format: binary
                    encoding:
                      jsonData:
                        contentType:  application/json
                      binaryMtData:
                        contentType:  application/vnd.3gpp.5gnas
                        headers:
                          Content-Id:
                            schema:
                              type: string
              responses:
                '204':
                  description: successful transfering of MT data
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '401':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/401'
                '403':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/403'
                '404':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/404'
                '411':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/411'
                '413':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/413'
                '415':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/415'
                '429':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/429'
                '500':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/500'
                '503':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/503'
                '504':
                  description: unsuccessful delivery of mobile terminated data - gateway timeout
                  content:
                    application/json:
                      schema:
                        $ref: '#/components/schemas/TransferMtDataError'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'

      responses:
        '201':
          description: successful creation of a PDU session
          content:
            application/json: # message without binary body part
              schema:
                $ref: '#/components/schemas/PduSessionCreatedData'
            multipart/related:  # message with binary body part(s)
              schema:
                type: object
                properties: # Request parts
                  jsonData:
                    $ref: '#/components/schemas/PduSessionCreatedData'
                  binaryDataN1SmInfoToUe:
                    type: string
                    format: binary
              encoding:
                jsonData:
                  contentType:  application/json
                binaryDataN1SmInfoToUe:
                  contentType:  application/vnd.3gpp.5gnas
                  headers:
                    Content-Id:
                      schema:
                        type: string
          headers:
            Location:
              description: 'Contains the URI of the newly created resource, according to the structure: {apiRoot}/nsmf-pdusession/{apiVersion}/pdu-sessions/{pduSessionRef}'
              required: true
              schema:
                type: string
        '307':
          description: temporary redirect
          headers:
            Location:
              description: 'An alternative URI of the resource located on an alternative service instance within the SMF that was selected by the AMF'
              required: true
              schema:
                type: string
        '308':
          description: permanent redirect
          headers:
            Location:
              description: 'An alternative URI of the resource located on an alternative service instance within the SMF that was selected by the AMF'
              required: true
              schema:
                type: string
        '400':
          $ref: '#/components/responses/PduSessionCreateError'
        '403':
          $ref: '#/components/responses/PduSessionCreateError'
        '404':
          $ref: '#/components/responses/PduSessionCreateError'
        '411':
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: '#/components/responses/PduSessionCreateError'
        '503':
          $ref: '#/components/responses/PduSessionCreateError'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

**************** Text Skipped for clarity *******************
    CnAssistedRanPara:
      type: object
      properties:
        stationaryIndication:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/StationaryIndication'
        communicationDurationTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        periodicTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        scheduledCommunicationTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/ScheduledCommunicationTime'
        scheduledCommunicationType:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/ScheduledCommunicationType'
        trafficProfile:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/TrafficProfile'
        batteryIndication:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BatteryIndication'

    TransferMtDataReqData:
      type: object
      properties:
        mtData:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/RefToBinaryData'
      required:
        - mtData

    TransferMtDataError:
      allOf:
      - $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
      - $ref: '#/components/schemas/TransferMtDataAddInfo'

    TransferMtDataAddInfo:
      type: object
      properties:
        maxWaitingTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'

**************** Text Skipped for clarity *******************

* * * End of Change * * * *
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