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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.502: "Procedures for the 5G system".
[3]	3GPP TS 23.501: "System Architecture for the 5G".
[4]	3GPP TS 29.122: "T8 reference point for northbound Application Programming Interfaces (APIs)".
[5]	OpenAPI: "OpenAPI Specification Version 3.0.0", https://spec.openapis.org/oas/v3.0.0.
[6]	3GPP TS 33.501: "Security architecture and procedures for 5G System".
[7]	3GPP TS 29.514: "5G System; Policy Authorization Service; Stage 3".
[8]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".
[9]	3GPP TS 29.521: "5G System; Binding Support Management Service; Stage 3".
[10]	Void.
[11]	3GPP TS 23.222: "Common API Framework for 3GPP Northbound APIs; Stage 2".
[bookmark: _Hlk506360308][12]	3GPP TS 29.222: "Common API Framework for 3GPP Northbound APIs; Stage 3".
[bookmark: _Hlk533400883][13]	IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[14]	3GPP TS 33.122: "Security Aspects of Common API Framework for 3GPP Northbound APIs".
[15]	Void.
[16]	Void
[17]	3GPP TS 29.503: "5G System; Unified Data Management Services; Stage 3".
[18]	3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".
[19]	3GPP TS 29.554: "5G System; Background Data Transfer Policy Control Service; Stage 3".
[20]	3GPP TS 29.504: "5G System; Unified Data Repository Services; Stage 3".
[21]	3GPP TR 21.900: "Technical Specification Group working methods".
[22]	3GPP TS 29.523: "5G System; Policy Control Event Exposure Service; Stage 3".
[23]	3GPP TS 29.519: "5G System; Usage of the Unified Data Repository service for Policy Control Data, Application Data and Structured Data for Exposure; Stage 3".
[24]	3GPP TS 29.541: "5G System; Network Exposure (NE) function services for Non-IP Data Delivery (NIDD) and Short Message Services (SMS); Stage 3".
[25]	3GPP TS 29.542: "5G System, Session management services for Non-IP Data Delivery (NIDD); Stage 3".
[26]	3GPP TS 29.508: "5G System; Session Management Event Exposure Service; Stage 3".
[27]	3GPP TS 29.520: "5G System; Network Data Analytics Services; Stage 3".
[28]	3GPP TS 23.316: "Wireless and wireline convergence access support for the 5G system (5GS)".
[29]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[30]	3GPP TS 23.032: "Universal Geographical Area Description (GAD)".
[31]	Void
[32]	3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".
[33]	3GPP TS 24.588: "Vehicle-to-Everything (V2X) services in 5G System (5GS); User Equipment (UE) policies; Stage 3".
[34]	3GPP TS 29.572: "5G System; Location Management Services; Stage 3".
[35]	3GPP TS 29.515: "5G System; Gateway Mobile Location Services; Stage 3".
[36]	3GPP TS 23.273: "5G System Location Services (LCS)". 
[37]	3GPP TS 33.535: "Authentication and Key Management for Applications (AKMA) based on 3GPP credentials in the 5G System (5GS)".
[38]	3GPP TS 29.535: "5G System; AKMA Anchor Services; Stage 3".
[39]	3GPP TS 33.220: "Generic Authentication Architecture (GAA); Generic Bootstrapping Architecture (GBA)".
[40]	IETF RFC 7542: "The Network Access Identifier".
[41]	3GPP TS 29.512: "5G System; Session Management Policy Control Service; Stage 3".
[42]	3GPP TS 23.548: "5G System Enhancements for Edge Computing; Stage 2".
[43]	3GPP TS 29.534: "5G System; Access and Mobility Policy Authorization Service; Stage 3".
[44]	IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax".
[45]	IEEE Std 1588-2019: "IEEE Standard for a Precision Clock Synchronization Protocol for Networked Measurement and Control".
[46]	IEEE Std 802.1AS-2020: "IEEE Standard for Local and metropolitan area networks--Timing and Synchronization for Time-Sensitive Applications".
[47]	3GPP TS 29.536: "5G System; Network Slice Admission Control Services; Stage 3".
[48]	3GPP TS 24.526: "User Equipment (UE) policies for 5G System (5GS); Stage 3".
[49]	3GPP TS 24.555: "Proximity based services (ProSe) in 5G system (5GS); User Equipment (UE) policies; Stage 3".
[50]	3GPP TS 29.565: "5G System; Time Sensitive Communication and Time Synchronization Function Services; Stage 3".
[51]	IEEE 802.1Q: "Virtual Bridged Local Area Networks".
[52]	3GPP TS 29.532: "5G System; 5G Multicast-Broadcast Session Management Services; Stage 3".
[53]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services; Stage 2".
[54]	IETF RFC 6733: "Diameter Base Protocol".
[55]	3GPP TS 23.003: "Numbering, addressing and identification".
[56]	3GPP TS 33.558: "Security aspects of enhancement of support for enabling edge applications; Stage 2".
[57]	3GPP TS 29.510: "Network Function Repository Services; Stage 3".
[58]	3GPP TS 29.517: "5G System; Application Function (AF) event exposure service".
[59]	3GPP TS 26.531: "Data Collection and Reporting; General Description and Architecture".
[60]	3GPP TS 26.532: "Data Collection and Reporting; Protocols and Formats".
[61]	3GPP TS 29.564: "5G System; User Plane Function Services; Stage 3".
[62]	3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".
[63]	3GPP TS 29.537: "Multicast/Broadcast Policy Control Services; Stage 3".
[64]	3GPP TS 29.214: "Policy and Charging Control over Rx reference point".
[65]	3GPP TS 26.502: "5G multicast–broadcast services; User Service architecture".
[66]	3GPP TS 29.580: "Multicast/Broadcast Service Function Services; Stage 3".
[67]	3GPP TS 26.512: "5G Media Streaming (5GMS); Protocols".
[68]	3GPP TS 29.543: "5G System; Data Transfer Policy Control Services; Stage 3".
*** 2nd Change ***
[bookmark: _Toc129202899]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].
A-KID	AKMA Key IDentifier
A-TID	AKMA Temporary UE IDentifier
AAnF	AKMA Anchor Function
ACS	Auto-Configuration Server
AF	Application Function 
AKMA	Authentication and Key Management for Applications
AM	Access and Mobility management
ASTI	Access Stratum TIme distribution
BDT	Background Data Transfer
CAPIF	Common API Framework
CP	Communication Pattern
DN	Data Network
DNAI	DN Access Identifier
DNN	Data Network Name 
EAS	Edge Application Server
ECS	Edge Configuration Server
FQDN	Fully Qualified Domain Name
GMLC	Global Mobile Location Centre
GPSI	Generic Public Subscription Identifier
IPTV	Internet Protocol Television 
KAF	AKMA Application Key
MBS	Multicast/Broadcast Service
MB-SMF	Multicast/Broadcast Session Management Function
MO-LR	Mobile Originated Location Request
NEF	Network Exposure Function
NSAC	Network Slice Admission Control
NSACF	Network Slice Admission Control Function
PCF	Policy Control Function
PCRF	Policy and Charging Rule Function
PDTQ	Planned Data Transfer with QoS requirements
PFD	Packet Flow Description
PFDF	Packet Flow Description Function
REST	Representational State Transfer
SCEF	Service Capability Exposure Function
SFC	Service Function Chaining
S-NSSAI	Single Network Slice Selection Assistance Information 
SSM	Source Specific IP Multicast address
TAI	Traffic Area Identity
TMGI	Temporary Mobile Group Identity
TSC	Time Sensitive Communication
TSCAI	Time Sensitive Communication Assistance Information
TSCTSF	Time Sensitive Communication and Time Synchronization Function
UDR	Unified Data Repository
UP	User Plane 
UPF	User Plane Function
URSP	UE Route Selection Policy
WB	Wide Band

*** 3rd Change ***
[bookmark: _Toc28013308][bookmark: _Toc36040063][bookmark: _Toc44692676][bookmark: _Toc45134137][bookmark: _Toc49607201][bookmark: _Toc51763173][bookmark: _Toc58850068][bookmark: _Toc59018448][bookmark: _Toc68169454][bookmark: _Toc114211610][bookmark: _Toc129202901]4.1	Overview
The NEF Northbound interface is between the NEF and the AF. It specifies RESTful/RPC APIs that allow the AF to access the services and capabilities provided by 3GPP network entities and securely exposed by the NEF.
This document also specifies the procedures triggered at the NEF by API requests from the AF and by event notifications received from 3GPP network entities.
The stage 2 level requirements and signalling flows for the NEF Northbound interface are defined in 3GPP TS 23.502 [2], 3GPP TS 23.247 [53] for MBS specific aspects and 3GPP TS 26.531 [59] for data reporting provisioning and Media Streaming Event Exposure specific aspects.
The NEF Northbound interface supports the following procedures:
1)	Procedures for Monitoring
2)	Procedures for Device Triggering
3)	Procedures for resource management of Background Data Transfer
4)	Procedures for CP Parameters, Network Configuration Parameters Provisioning, 5G LAN Parameters Provisioning, ACS Configuration Parameter Provisioning, Location Privacy Indication Parameters Provisioning and ECS address provisioning 
5)	Procedures for PFD Management
6)	Procedures for Traffic Influence
7)	Procedures for changing the chargeable party at session set up or during the session
8)	Procedures for setting up an AF session with required QoS
9)	Procedures for MSISDN-less Mobile Originated SMS
10)	Procedures for non-IP data delivery
11)	Procedures for analytics information exposure
12)	Procedure for applying BDT policy
13)	Procedures for Enhanced Coverage Restriction Control
14)	Procedures for IPTV Configuration 
15)	Procedures for Service Parameter Provisioning
16)	Procedures for RACS Parameter Provisioning 
17)	Procedures for Mobile Originated Location Request 
18)	Procedures for AKMA
19)	Procedures for AF triggered Access and Mobility Influence
20)	Procedures for AF triggered Access and Mobility Policy Authorization
21)	Procedures for Time Synchronization Exposure
22)	Procedures for EAS Deployment information provisioning
23)	Procedures for TMGI allocation, deallocation, expiry timer refresh and timer expiry notification
24)	Procedures for MBS session management and parameters provisioning.
25)	 Procedures for Data Reporting.
26)	 Procedures for Data Reporting Provisioning.
27)	Procedures for AF specific UE ID retrieval.
28)	 Procedures for Media Streaming Event Exposure.
29)	 Procedures for MBS User Service management.
30)	 Procedures for MBS User Data Ingest Session management.
31)	Procedures for negotiation of Planned Data Transfer with QoS requirements.
Which correspond to the following services respectively, supported by the NEF as defined in 3GPP TS 23.502 [2] or 3GPP TS 26.531 [59]:
1)	Nnef_EventExposure service and Nnef_APISupportCapability service
2)	Nnef_Trigger service
3)	Nnef_BDTPNegotiation service 
4)	Nnef_ParameterProvision service
5)	Nnef_PFDManagement service
6)	Nnef_TrafficInfluence service
7)	Nnef_ChargeableParty service
8)	Nnef_AFsessionWithQoS service
9)	Nnef_MSISDN-less_MO_SMS service
10)	Nnef_NIDDConfiguration and Nnef_NIDD services
11)	Nnef_AnalyticsExposure service
12)	Nnef_ApplyPolicy service
13)	Nnef_ECRestriction service
14)	Nnef_IPTVConfiguration service 
15)	Nnef_ServiceParameter service 
16)	Nnef_UCMFProvisioning service 
17)	Nnef_Location service 
18)	Nnef_AKMA service
19)	Nnef_AMInfluence
20)	Nnef_AMPolicyAuthorization service
21)	Nnef_TimeSynchronization and Nnef_ASTI services
22)	Nnef_EASDeployment service
23)	Nnef_MBSTMGI service
24)	Nnef_MBSSession service
25)	 Nnef_DataReporting
26)	 Nnef_DataReportingProvisioning
27)	Nnef_UEId service
28)	 Nnef_MSEventExposure service
29)	 Nnef_MBSUserService
30)	 Nnef_MBSUserDataIngestSession
31)	Nnef_PDTQPolicyNegotiation service.
NOTE 1:	For Nnef_PFDManagement service, only the Nnef_PFDManagement_Create/Update/Delete service operations are applicable for the NEF Northbound interface.
NOTE 2:	For Nnef_NIDD service, NF consumer other than the AF does not use the NEF Northbound interface.
NOTE 3:	For Nnef_NIDDConfiguration service, the Nnef_NIDDConfiguration_Trigger service operation is only applicable for the NEF Northbound interface.
NOTE 4:	The Nnef_APISupportCapability service is only applicable in the MonitoringEvent API when the monitoring type sets to "API_SUPPORT_CAPABILITY".
NOTE 5:	The Nnef_MSEventExposure service maps to the Nnef_EventExposure service and is applicable for the case where the event consumer AF in the Application Service Provider is deployed outside the trusted domain, as described in 3GPP TS 26.531 [59], and the subscribed event is set to "MS_QOE_METRICS", "MS_CONSUMPTION", "MS_NET_ASSIST_INVOCATION", "MS_DYN_POLICY_INVOCATION", or "MS_ACCESS_ACTIVITY".
*** 4th Change ***
4.4.34	Procedures for negotiation of planned data transfer with QoS requirements
These procedures are used by an AF to perform negotiation of a viable time window for the planned application data transfer via the support of the NEF.
In order to create a resource for the PDTQ policy, the AF shall send an HTTP POST message to the NEF for the "PDTQ Policy Subscriptions" resource to negotiate the PDTQ policy. The body of the HTTP POST message shall include the ASP Identifier, Number of UEs, the list of Desired Time Windows, QoS reference or individual QoS parameters and optionally network area information and Alternative Service Requirements. The AF may also include a notification URI and a request to enable the PDTQ warning notification during the planned data transfer policy negotiation.
After receiving the HTTP POST message, if the AF is authorized, the NEF may map the information received from the AF (e.g. QoS reference and network area information) based on local policies and negotiate the PDTQ policy with the PCF as described in 3GPP TS 29.543 [68]. After receiving the response including the determined PDTQ policies from the PCF, the NEF shall create an "Individual PDTQ Policy Subscription" resource which represents the PDTQ subscription, addressed by an URI that contains the AF identifier and a NEF-created subscription identifier, and shall respond to the AF with a 201 Created message, including a Location header field containing the URI for the created resource and a message body, which shall also include a PDTQ Reference ID and a set of PDTQ policies. The AF shall use the URI received in the Location header in subsequent requests to the NEF to refer to this PDTQ subscription. If the NEF receives a response with an error code from the PCF, the NEF shall not create the resource and shall respond to the AF with a corresponding failure code as described in clause 5.30.5.
If more than one policy is included in the HTTP response, the AF shall send an HTTP PATCH  message to inform the NEF for the "Individual PDTQ Subscription" resource of the PDTQ policy selected by the AF. If the selected policy is set to value "0" within the "selectedPolicy" attribute in the HTTP PATCH message, it implies no transfer policy is selected by the AF. The AF may also request to disable/enable the PDTQ warning notification. The AF may also send an HTTP PATCH to request to disable/enable the PDTQ warning notification at any moment.
After receiving the HTTP PATCH message, the NEF shall send an HTTP response to the AF with a "200 OK" status code and shall include the Pdtq data type in the response body, or with a "204 No Content" status code, then the NEF shall interact with the PCF as defined in 3GPP TS 29.543 [68]. If the NEF identifies any error (e.g. selected policy is not within the set of PDTQ policies), the NEF shall not update the resource and shall respond to the AF with a corresponding failure code as described in clause 5.30.5.
Editor's Note:	Support of the PUT method to update an existing "Individual PDTQ Policy Subscription" resource e.g. to renegotiate the different time window as indicated in 3GPP TS 23.503 [14] is FFS.
When the NEF receives the PDTQ warning notification from the PCF as defined in clause 5.2.2.4.2 of 3GPP TS 29.543 [68] and the "warnNotifEnabled" attribute was set to true, the NEF shall send an HTTP POST message including the Notification data structure to the AF identified by the notification destination URI received during the planned data transfer policy negotiation. The AF shall respond with an HTTP response to confirm the received notification. The AF may select one policy from the candidate PDTQ policies if provided in the notification by using the HTTP PATCH message. If the selected policy is set to value "0" within the "selectedPolicy" attribute in the HTTP PATCH message, it implies no PDTQ policy is selected by the AF. The AF may also request to disable/enable the PDTQ warning notification by including the "warnNotifEnabled" attribute in the HTTP PATCH message.
[bookmark: _Hlk491346764]The AF may also send an HTTP DELETE message to the NEF for the "Individual PDTQ Policy Subscription" resource requesting to remove an individual resource identified by the URI received in the response to the request that has created resource a URI. After receiving such request, the NEF shall delete the resource and send an HTTP response to the AF with a corresponding status code.
NOTE:	The NEF can also remove the resource when the last window end time in PDTQ policies expires.

*** 5th Change ***
[bookmark: _Toc28013501][bookmark: _Toc36040262][bookmark: _Toc44692882][bookmark: _Toc45134343][bookmark: _Toc49607407][bookmark: _Toc51763379][bookmark: _Toc58850277][bookmark: _Toc59018657][bookmark: _Toc68169669][bookmark: _Toc114211914][bookmark: _Toc129203211]5.30	PdtqPolicyNegotiation API
[bookmark: _Toc28013502][bookmark: _Toc36040263][bookmark: _Toc44692883][bookmark: _Toc45134344][bookmark: _Toc49607408][bookmark: _Toc51763380][bookmark: _Toc58850278][bookmark: _Toc59018658][bookmark: _Toc68169670][bookmark: _Toc114211915][bookmark: _Toc129203212]5.30.1	Resources
[bookmark: _Toc28013503][bookmark: _Toc36040264][bookmark: _Toc44692884][bookmark: _Toc45134345][bookmark: _Toc49607409][bookmark: _Toc51763381][bookmark: _Toc58850279][bookmark: _Toc59018659][bookmark: _Toc68169671][bookmark: _Toc114211916][bookmark: _Toc129203213]5.30.1.1	Overview
All resource URIs of this API should have the following root:
{apiRoot}/3gpp-pdtq-policy-negotiation/v1
"apiRoot" is set as described in clause 5.2.4 in 3GPP TS 29.122 [4]. "apiName" shall be set to "3gpp-pdtq-policy-negotiation" and "apiVersion" shall be set to "v1" for the current version defined in the present document. All resource URIs in the clauses below are defined relative to the above root URI.
This clause describes the structure for the Resource URIs as shown in figure 5.30.1.1-1 and the resources and HTTP methods used for the PdtqPolicyNegotiation API.


Figure 5.30.1.1-1: Resource URI structure of the PdtqPolicyNegotiation API
Table 5.30.1.1-1 provides an overview of the resources and HTTP methods applicable for the PdtqPolicyNegotiation API.
Table 5.30.1.1-1: Resources and methods overview
	[bookmark: MCCQCTEMPBM_00000256]Resource name
	Resource URI
	HTTP method
	Description

	PDTQ Policy Subscriptions
	/{afId}/subscriptions
	GET
	Read all active PDTQ Policy Subscription resources for a given AF.

	
	
	POST
	Create a new PDTQ Policy Subscription resource.

	Individual PDTQ Policy Subscription
	/{afId}/subscriptions/{subscriptionId}
	GET
	Read a PDTQ Policy Subscription resource.

	
	
	PATCH
	Modify a PDTQ Policy Subscription resource.

	
	
	DELETE
	Delete a PDTQ Policy Subscription resource.



Editor's Note:	Support of the PUT method to update an existing Individual PDTQ Policy Susbscription resource e.g. to renegotiate the different time window as indicated in 3GPP TS 23.503 [14] is FFS.
[bookmark: _Toc28013504][bookmark: _Toc36040265][bookmark: _Toc44692885][bookmark: _Toc45134346][bookmark: _Toc49607410][bookmark: _Toc51763382][bookmark: _Toc58850280][bookmark: _Toc59018660][bookmark: _Toc68169672][bookmark: _Toc114211917][bookmark: _Toc129203214]5.30.1.2	Resource: PDTQ Policy Subscriptions
[bookmark: _Toc28013505][bookmark: _Toc36040266][bookmark: _Toc44692886][bookmark: _Toc45134347][bookmark: _Toc49607411][bookmark: _Toc51763383][bookmark: _Toc58850281][bookmark: _Toc59018661][bookmark: _Toc68169673][bookmark: _Toc114211918][bookmark: _Toc129203215]5.30.1.2.1	Introduction
This resource allows an AF to read all active PDTQ policy subscriptions for the given AF.
[bookmark: _Toc28013506][bookmark: _Toc36040267][bookmark: _Toc44692887][bookmark: _Toc45134348][bookmark: _Toc49607412][bookmark: _Toc51763384][bookmark: _Toc58850282][bookmark: _Toc59018662][bookmark: _Toc68169674][bookmark: _Toc114211919][bookmark: _Toc129203216]5.30.1.2.2	Resource Definition
Resource URI: {apiRoot}/3gpp-pdtq-policy-negotiation/v1/{afId}/subscriptions
This resource shall support the resource URI variables defined in table 5.30.1.2.2-1.
Table 5.30.1.2.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	Clause 5.2.4 of 3GPP TS 29.122 [4].

	afId
	string
	Identifier of the AF.
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The following clauses specify the resource methods supported by the resource as described in clause 5.30.1.2.2.
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The GET method allows to read all active PDTQ subscriptions for a given AF. The AF shall initiate the HTTP GET request message and the NEF shall respond to the message.
This method shall support the URI query parameters specified in table 5.30.1.2.3.2-1.
Table 5.30.1.2.3.2-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	N/A
	
	
	
	



This method shall support the request data structures specified in table 5.30.1.2.3.2-2 and the response data structures and response codes specified in table 5.30.1.2.3.2-3.
Table 5.30.1.2.3.2-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	N/A
	
	
	



Table 5.30.1.2.3.2-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	array(Pdtq)
	M
	1..N
	200 OK
	The resource information for the AF in the request URI is returned.

	N/A
	
	
	307 Temporary Redirect
	Temporary redirection, during subscription retrieval. The response shall include a Location header field containing an alternative URI of the resource located in an alternative NEF.
Redirection handling is described in clause 5.2.10 of 3GPP TS 29.122 [4].

	N/A
	
	
	308 Permanent Redirect
	Permanent redirection, during subscription retrieval. The response shall include a Location header field containing an alternative URI of the resource located in an alternative NEF.
Redirection handling is described in clause 5.2.10 of 3GPP TS 29.122 [4].

	NOTE:	The mandatory HTTP error status codes for the GET method listed in table 5.2.6-1 of 3GPP TS 29.122 [4] also apply.



Table 5.30.1.2.3.2-4: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative NEF.



Table 5.30.1.2.3.2-5: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative NEF.
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The POST method creates a new Individual PDTQ policy subscription resource for a given AF. The AF shall initiate the HTTP POST request message and the NEF shall respond to the message.
This method shall support the request data structures specified in table 5.30.1.2.3.3-1 and the response data structures and response codes specified in table 5.30.1.2.3.3-2.
Table 5.30.1.2.3.3-1: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	Pdtq
	M
	1
	Contains information for the creation of a new Individual PDTQ Policy Subscription resource.



Table 5.30.1.2.3.3-2: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	Pdtq
	M
	1
	201 Created
	The subscription was created successfully.
An Individual PDTQ Policy Subscription resource is created and a representation of that resource is returned.
The URI of the created resource shall be returned in the "Location" HTTP header.

	NOTE:	The mandatory HTTP error status codes for the POST method listed in table 5.2.6-1 of 3GPP TS 29.122 [4] also apply.



Table 5.30.1.2.3.3-3: Headers supported by the 201 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	Contains the URI of the newly created resource, according to the structure:
{apiRoot}/3gpp-pdtq-policy-negotiation/v1/{afId}/subscriptions/{subscriptionId}
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[bookmark: _Toc28013512][bookmark: _Toc36040273][bookmark: _Toc44692893][bookmark: _Toc45134354][bookmark: _Toc49607418][bookmark: _Toc51763390][bookmark: _Toc58850288][bookmark: _Toc59018668][bookmark: _Toc68169680][bookmark: _Toc114211925][bookmark: _Toc129203222]5.30.1.3.1	Introduction
This resource allows an AF to read, modify or delete an active subscription of PDTQ Policy Subscription.
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Resource URI: {apiRoot}/3gpp-pdtq-policy-negotiation/v1/{afId}/subscriptions/{subscriptionId}
This resource shall support the resource URI variables defined in table 5.30.1.3.2-1.
Table 5.30.1.3.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	Clause 5.2.4 of 3GPP TS 29.122 [4].

	afId
	string
	Identifier of the AF.

	subscriptionId
	string
	Identifier of the subscription resource.
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[bookmark: _Toc28013515][bookmark: _Toc36040276][bookmark: _Toc44692896][bookmark: _Toc45134357][bookmark: _Toc49607421][bookmark: _Toc51763393][bookmark: _Toc58850291][bookmark: _Toc59018671][bookmark: _Toc68169683][bookmark: _Toc114211928][bookmark: _Toc129203225]5.30.1.3.3.1	General
The following clauses specify the resource methods supported by the resource as described in clause 5.30.1.3.2.
[bookmark: _Toc28013516][bookmark: _Toc36040277][bookmark: _Toc44692897][bookmark: _Toc45134358][bookmark: _Toc49607422][bookmark: _Toc51763394][bookmark: _Toc58850292][bookmark: _Toc59018672][bookmark: _Toc68169684][bookmark: _Toc114211929][bookmark: _Toc129203226]5.30.1.3.3.2	GET
The GET method allows to read an individual PDTQ Policy Subscription resource to obtain details of an active resource PDTQ Policy Subscription. The AF shall initiate the HTTP GET request message and the NEF shall respond to the message.
This method shall support the URI query parameters specified in table 5.30.1.3.3.2-1.
Table 5.30.1.3.3.2-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	N/A
	
	
	
	



This method shall support the request data structures specified in table 5.30.1.3.3.2-2 and the response data structures and response codes specified in table 5.30.1.3.3.2-3.
Table 5.30.1.3.3.2-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	N/A
	
	
	



Table 5.30.1.3.3.2-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	Pdtq
	M
	1
	200 OK
	The subscription information for the AF in the request URI is returned.

	N/A
	
	
	307 Temporary Redirect
	Temporary redirection, during subscription retrieval. The response shall include a Location header field containing an alternative URI of the resource located in an alternative NEF.
Redirection handling is described in clause 5.2.10 of 3GPP TS 29.122 [4].

	N/A
	
	
	308 Permanent Redirect
	Permanent redirection, during subscription retrieval. The response shall include a Location header field containing an alternative URI of the resource located in an alternative NEF.
Redirection handling is described in clause 5.2.10 of 3GPP TS 29.122 [4].

	NOTE:	The mandatory HTTP error status codes for the GET method listed in table 5.2.6-1 of 3GPP TS 29.122 [4] also apply.



Table 5.30.1.3.3.2-4: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative NEF.



Table 5.30.1.3.3.2-5: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative NEF.
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5.30.1.3.3.3	PATCH
The PATCH method allows the AF to modify an existing subscription resource, in order to notify the NEF about the selected PDTQ policy and/or enable warning notification. The AF shall initiate the HTTP PATCH message and the NEF shall respond to the message.
This method shall support the request data structures specified in table 5.30.1.3.3.3-1 and the response data structures and response codes specified in table 5.30.1.3.3.3-2.
Table 5.30.1.3.3.3-1: Data structures supported by the PATCH Request Body on this resource
	Data type
	P
	Cardinality
	Description

	PdtqPatch
	M
	1
	Updated PDTQ policy information.



Table 5.30.1.3.3.3-2: Data structures supported by the PATCH Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	Pdtq
	M
	1
	200 OK
	The subscription was modified successfully.
The NEF shall return an updated subscription in the response payload body.

	n/a
	
	
	204 No Content
	The subscription was modified successfully.

	N/A
	
	
	307 Temporary Redirect
	Temporary redirection, during subscription modification. The response shall include a Location header field containing an alternative URI of the resource located in an alternative NEF.
Redirection handling is described in clause 5.2.10 of 3GPP TS 29.122 [4].

	N/A
	
	
	308 Permanent Redirect
	Permanent redirection, during subscription modification. The response shall include a Location header field containing an alternative URI of the resource located in an alternative NEF.
Redirection handling is described in clause 5.2.10 of 3GPP TS 29.122 [4].

	NOTE:	The mandatory HTTP error status codes for the PATCH method listed in table 5.2.6-1 of 3GPP TS 29.122 [4] also apply.
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Table 5.30.1.3.3.3-3: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative NEF.



Table 5.30.1.3.3.3-4: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative NEF.



[bookmark: _Toc68169686][bookmark: _Toc114211931][bookmark: _Toc129203228]5.30.1.3.3.4	DELETE
The DELETE method deletes the resource and terminates the PDTQ Policy Subscription. The AF shall initiate the HTTP DELETE message and the NEF shall respond to the message.
This method shall support the URI query parameters specified in table 5.30.1.3.3.4.-1.
Table 5.30.1.3.3.4-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	N/A
	
	
	
	



This method shall support the request data structures specified in table 5.30.1.3.3.4-2 and the response data structures and response codes specified in table 5.30.1.3.3.4-3.
Table 5.30.1.3.3.4-2: Data structures supported by the DELETE Request Body on this resource
	Data type
	P
	Cardinality
	Description

	N/A
	
	
	



Table 5.30.1.3.3.4-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	N/A
	
	
	204 No Content
	The subscription was terminated successfully.

	N/A
	
	
	307 Temporary Redirect
	Temporary redirection, during subscription termination. The response shall include a Location header field containing an alternative URI of the resource located in an alternative NEF.
Redirection handling is described in clause 5.2.10 of 3GPP TS 29.122 [4].

	N/A
	
	
	308 Permanent Redirect
	Permanent redirection, during subscription termination. The response shall include a Location header field containing an alternative URI of the resource located in an alternative NEF.
Redirection handling is described in clause 5.2.10 of 3GPP TS 29.122 [4].

	NOTE:	The mandatory HTTP error status codes for the DELETE method listed in table 5.2.6-1 of 3GPP TS 29.122 [4] also apply.



Table 5.30.1.3.3.4-4: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative NEF.



Table 5.30.1.3.3.4-5: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located in an alternative NEF.
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5.30.2.1	Introduction
The notifications provided by the PdtqPolicyNegotiation API are specified in this clause.
Table 5.30.2.1-1: Notifications overview
	Notification
	Callback URI
	HTTP method or custom operation
	Description
(service operation)

	PDTQ Warning Notification
	{notificationDestination}
	POST
	Notify the PDTQ warning from the NEF to the AF identified by the notification destination URI.



The NEF and the AF shall support the notification mechanism as described in clause 5.2.5 of 3GPP TS 29.122 [4].
5.30.2.2	PDTQ Warning Notification
5.30.2.2.1	Description
The PDTQ warning notification is used by the NEF to notify the AF about changed conditions for a planned data transfer with QoS requirements e.g. that a network performance in the area of interest goes below the criteria set by the operator.
5.30.2.2.2	Target URI
The Callback URI "{notificationDestination}" shall be used with the callback URI variables defined in table 5.30.2.2.2-1.
Table 5.30.2.2.2-1: Callback URI variables
	Name
	Data type
	Definition

	notificationDestination
	Link
	Reference provided by the AF when the AF requests to send a PDTQ warning notification when the network performance in the area of interest goes below the criteria set by the operator.
This URI shall be provided within the "notificationDestination" attribute in the Pdtq data type.



5.30.2.2.3	Operation Definition
5.30.2.2.3.1	Notification via POST
The POST method allows to notify AF identified by the notification destination URI of the PDTQ warning by the NEF and the AF shall respond to the message.
This method shall support the request data structures specified in table 5.30.2.2.3.1-1 and the response data structures and response codes specified in table 5.30.2.2.3.1-2.
Table 5.30.2.2.3.1-1: Data structures supported by the POST Request Body
	Data type
	Cardinality
	Description

	Notification
	1
	Representation of the PDTQ warning notification.



Table 5.30.2.2.3.1-2: Data structures supported by the POST Response Body
	Data type
	Cardinality
	Response codes
	Description

	none
	
	204 No Content
	This case represents a successful notification of PDTQ warning notification.

	none
	
	307 Temporary Redirect
	Temporary redirection, during event notification. The response shall include a Location header field containing an alternative URI representing the end point of an alternative AF where the notification should be sent.
Redirection handling is described in clause 5.2.10.

	none
	
	308 Permanent Redirect
	Permanent redirection, during event notification. The response shall include a Location header field containing an alternative URI representing the end point of an alternative AF where the notification should be sent.
Redirection handling is described in clause 5.2.10.

	NOTE:	The mandatory HTTP error status codes for the POST method listed in table 5.2.6-1 also apply.



Table 5.30.2.2.3.1-3: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI representing the end point of an alternative AF towards which the notification should be redirected.



Table 5.30.2.2.3.1-4: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI representing the end point of an alternative AF towards which the notification should be redirected.
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This clause specifies the application data model supported by the PdtqPolicyNegotiation API.
[bookmark: _Toc28013522][bookmark: _Toc36040283][bookmark: _Toc44692903][bookmark: _Toc45134364][bookmark: _Toc49607428][bookmark: _Toc51763400][bookmark: _Toc58850298][bookmark: _Toc59018678][bookmark: _Toc68169690]Table 5.30.3.1-1 specifies the data types defined for the PdtqPolicyNegotiation API.
Table 5.30.3.1-1: PdtqPolicyNegotiation API specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	Notification
	5.30.3.3.4
	Represents a PDTQ related notification.
	

	Pdtq
	5.30.3.3.2
	Represents a PDTQ policy subscription.
	

	PdtqPatch
	5.30.3.3.3
	Represents the modification of an individual PDTQ policy subscription.
	



[bookmark: _Toc114211935][bookmark: _Toc129203232]5.30.3.2	Reused data types
The data types reused by the PdtqPolicyNegotiation API from other specifications are listed in table 5.30.3.2-1.
Table 5.30.3.2-1: Re-used Data Types
	Data type
	Reference
	Comments

	AltQosParamSet
	3GPP TS 29.543 [68]
	Contains the alternative QoS requirements expressed as the list of individual QoS parameter sets.

	LocationArea5G
	3GPP TS 29.122 [4]
	Contains user location area information.

	PdtqPolicy
	3GPP TS 29.543 [68]
	Represents the PDTQ policy.

	PdtqReferenceId
	3GPP TS 29.543 [68]
	Represents a PDTQ Reference ID.

	QosParamSet
	3GPP TS 29.543 [68]
	Contains the QoS requirements expressed as one or more individual QoS parameters.

	TimeWindow
	3GPP TS 29.122 [4]
	Represents a start time and a stop time of a time window.
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This clause defines the structured data types to be used in resource representations.
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This type represents a PDTQ Policy Subscription.
Table 5.30.3.3.2-1: Definition of type Pdtq
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability
(NOTE 1)

	altQosParamSets
	array(AltQosParamSet)
	O
	1..N
	Contains the alternative QoS requirements expressed as the list of individual QoS parameter sets in a prioritized order.
The lower the index of the array for a given entry, the higher the priority.
(NOTE 4)
	

	altQosRefs
	array(string)
	O
	1..N
	Contains the alternative QoS requirements expressed as the list of QoS References in a prioritized order.
The lower the index of the array for a given entry, the higher the priority.
(NOTE 3)
	

	desTimeInts
	array(TimeWindow)
	M
	1..N
	Identifies the time interval(s).
	

	locationArea5G
	LocationArea5G
	O
	0..1
	Identifies the area within which the AF requests the number of UE.
	

	notificationDestination
	Link
	O
	0..1
	Contains the URI to receive the PDTQ notification from the NEF.
	

	numberOfUEs
	integer
	M
	1
	Identifies the number of UEs.
	

	pdtqPolicies
	array(PdtqPolicy)
	O
	1..N
	Identifies the PDTQ policies.
	

	qosParamSet
	QosParameterSet
	C
	0..1
	Contains the requested QoS requirements expressed as one or more individual QoS parameters.
(NOTE 2)
	

	qosReference
	string
	C
	0..1
	Contains the requested QoS requirements expressed as the QoS Reference which represents a pre-defined QoS information.
(NOTE 2)
	

	referenceId
	PdtqReferenceId
	O
	0..1
	Identifies the PDTQ policies of planned data transfer with QoS requirements for an AF.
	

	selectedPolicy
	integer
	O
	0..1
	Contains the identity of the selected PDTQ policy.
Shall not be present in initial message exchange, can be provided by NF service consumer in a subsequent message exchange. (NOTE 5)
	

	self
	Link
	O
	0..1
	Link to the resource "Individual PDTQ Subscription". This parameter shall be supplied by the NEF in HTTP responses.
	

	supportedFeatures
	SupportedFeatures
	O
	0..1
	Used to negotiate the supported optional features of the API as described in clause 5.30.4.
This attribute shall be provided in the POST request and in the response of successful resource creation.
	

	warnNotifEnabled
	boolean
	O
	0..1
	Indicates whether the PDTQ warning notification is enabled or not.
If it is set to true, the PDTQ warning notification is enabled; if it is set to false or absent, the PDTQ warning notification is disabled.
	

	NOTE 1:	Properties marked with a feature as defined in clause 5.30.4 are applicable as described in clause 5.2.7 of 3GPP TS 29.122[4]. If no feature is indicated, the related property applies for all the features.
NOTE 2:	Either the "qosReference" attribute or the "qosParamSet" attribute shall be included.
NOTE 3:	The "altQosRefs" attribute may be included only if the "qosReference" attribute is included.
NOTE 4:	The "altQosParamSets" attribute may be included only if the "qosParamSet" attribute is included.
NOTE 5:	The value "0" indicates that no PDTQ policy is selected.



[bookmark: _Toc28013526][bookmark: _Toc36040287][bookmark: _Toc44692907][bookmark: _Toc45134368][bookmark: _Toc49607432][bookmark: _Toc51763404][bookmark: _Toc58850302][bookmark: _Toc59018682][bookmark: _Toc68169694][bookmark: _Toc114211939][bookmark: _Toc129203236]5.30.3.3.3	Type: PdtqPatch
This type represents the updated PDTQ information provided by the AF to the NEF. The structure is used for HTTP PATCH request.
Table 5.30.3.3.3-1: Definition of type PdtqPatch
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	selectedPolicy
	integer
	O
	0..1
	Identity of the selected PDTQ policy.
	

	warnNotifEnabled
	boolean
	O
	0..1
	Indicates whether the PDTQ warning notification is enabled.

- true: the PDTQ warning notification is enabled;
- false: the PDTQ warning notification is not enabled.
	

	notificationDestination
	Link
	O
	0..1
	Contains the URI to receive the PDTQ policy notification from the NEF.
	



5.30.3.3.4	Type: Notification
This type represents a PDTQ notification provided by the NEF to the AF. The structure is used for POST request.
Table 5.30.3.3.4-1: Definition of type Notification
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	pdtqRefId
	PdtqReferenceId
	M
	1
	
	

	locationArea5G
	LocationArea5G
	O
	0..1
	
	

	candPolicies
	array(PdtqPolicy)
	O
	1..N
	
	



[bookmark: _Toc28013527][bookmark: _Toc36040288][bookmark: _Toc44692908][bookmark: _Toc45134369][bookmark: _Toc49607433][bookmark: _Toc51763405][bookmark: _Toc58850303][bookmark: _Toc59018683][bookmark: _Toc68169695][bookmark: _Toc114211940][bookmark: _Toc129203237]5.30.3.4	Simple data types and enumerations
[bookmark: _Toc28013528][bookmark: _Toc36040289][bookmark: _Toc44692909][bookmark: _Toc45134370][bookmark: _Toc49607434][bookmark: _Toc51763406][bookmark: _Toc58850304][bookmark: _Toc59018684][bookmark: _Toc68169696][bookmark: _Toc114211941][bookmark: _Toc129203238]5.30.3.4.1	Introduction
This clause defines simple data types and enumerations that can be referenced from data structures defined in the previous clauses.
[bookmark: _Toc28013529][bookmark: _Toc36040290][bookmark: _Toc44692910][bookmark: _Toc45134371][bookmark: _Toc49607435][bookmark: _Toc51763407][bookmark: _Toc58850305][bookmark: _Toc59018685][bookmark: _Toc68169697][bookmark: _Toc114211942][bookmark: _Toc129203239]5.30.3.4.2	Simple data types 
The simple data types defined in table 5.30.3.4.2-1 shall be supported.
Table 5.30.3.4.2-1: Simple data types
	Type Name
	Type Definition
	Description
	Applicability

	[bookmark: MCCQCTEMPBM_00000197]
	
	
	



[bookmark: _Toc28013530][bookmark: _Toc36040291][bookmark: _Toc44692911][bookmark: _Toc45134372][bookmark: _Toc49607436][bookmark: _Toc51763408][bookmark: _Toc58850306][bookmark: _Toc59018686][bookmark: _Toc68169698][bookmark: _Toc114211943][bookmark: _Toc129203240]5.30.4	Used Features
The table below defines the features applicable to the PdtqPolicyNegotiation API. Those features are negotiated as described in clause 5.2.7 of 3GPP TS 29.122 [4].
Table 5.30.4-1: Features used by PdtqPolicyNegotiation API
	Feature number
	Feature Name
	Description
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[bookmark: _Toc114211944][bookmark: _Toc129203241]5.30.5	Error handling
[bookmark: _Toc114211945][bookmark: _Toc129203242]5.30.5.1	General
HTTP error handling shall be supported as specified in clause 5.2.6 of 3GPP TS 29.122 [4].
In addition, the requirements in the following clauses shall apply.
[bookmark: _Toc114211946][bookmark: _Toc129203243]5.30.5.2	Protocol Errors
In this Release of the specification, there are no additional protocol errors applicable for the PdtqPolicyNegotiation API.
[bookmark: _Toc114211947][bookmark: _Toc129203244]5.30.5.3	Application Errors
The application errors defined for PdtqPolicyNegotiation API are listed in table 5.30.5.3-1.
Table 5.30.5.3-1: Application errors
	Application Error
	HTTP status code
	Description
	Applicability
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