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Foreword
[bookmark: spectype3]This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc35971369][bookmark: _Toc36812100][bookmark: _Toc72784116][bookmark: _Toc73041662][bookmark: _Toc81244718][bookmark: _Toc88645288][bookmark: _Toc89426200][bookmark: _Toc94033085]Introduction
This clause is optional. If it exists, it is always the second unnumbered clause.
[bookmark: _Toc510696578][bookmark: _Toc35971370][bookmark: _Toc36812101][bookmark: _Toc72784117][bookmark: _Toc73041663][bookmark: _Toc81244719][bookmark: _Toc88645289][bookmark: _Toc89426201][bookmark: _Toc94033086]
1	Scope
This clause will describe the scope of the corresponding service specification.
The present document specifies the stage 3 protocol and data model for the MFAF Service Based Interface. It provides stage 3 protocol definitions and message flows, and specifies the API for each service offered by the MFAF.
The 5G System stage 2 architecture and procedures are specified in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3]. The stage 2 definition and procedures of Messaging Framework Adaptation are contained in 3GPP TS 23.288 [14] and 3GPP TS 23.502 [3].
The Technical Realization of the Service Based Architecture and the Principles and Guidelines for Services Definition are specified in 3GPP TS 29.500 [4] and 3GPP TS 29.501 [5].
[bookmark: _Toc510696579][bookmark: _Toc35971371][bookmark: _Toc36812102][bookmark: _Toc72784118][bookmark: _Toc73041664][bookmark: _Toc81244720][bookmark: _Toc88645290][bookmark: _Toc89426202][bookmark: _Toc94033087]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	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 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[5]	3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".
[6]	OpenAPI: "OpenAPI 3.0.0 Specification", https://github.com/OAI/OpenAPI-Specification/blob/master/versions/3.0.0.md.
[7]	3GPP TR 21.900: "Technical Specification Group working methods".
[8]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[9]	IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[10]	3GPP TS 29.510: "5G System; Network Function Repository Services; Stage 3".
[11]	IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".
[12]	IETF RFC 8259: "The JavaScript Object Notation (JSON) Data Interchange Format".
[13]	IETF RFC 7807: "Problem Details for HTTP APIs".
[14]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services"
[15]	3GPP TS 29.574: "5G System; Data Collection Coordination Services; Stage 3".
[bookmark: _Toc510696580][bookmark: _Toc35971372][bookmark: _Toc36812103][bookmark: _Toc72784119][bookmark: _Toc73041665][bookmark: _Toc81244721][bookmark: _Toc88645291][bookmark: _Toc89426203][bookmark: _Toc94033088]3	Definitions, symbols and abbreviations
[bookmark: _Toc510696581][bookmark: _Toc35971373][bookmark: _Toc36812104][bookmark: _Toc72784120][bookmark: _Toc73041666][bookmark: _Toc81244722][bookmark: _Toc88645292][bookmark: _Toc89426204][bookmark: _Toc94033089]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc510696582][bookmark: _Toc35971374][bookmark: _Toc36812105][bookmark: _Toc72784121][bookmark: _Toc73041667][bookmark: _Toc81244723][bookmark: _Toc88645293][bookmark: _Toc89426205][bookmark: _Toc94033090]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
MFAF	Messaging Framework Adaptor Function

[bookmark: _Toc510696583][bookmark: _Toc35971375][bookmark: _Toc36812106][bookmark: _Toc72784122][bookmark: _Toc73041668][bookmark: _Toc81244724][bookmark: _Toc88645294][bookmark: _Toc89426206][bookmark: _Toc94033091]3.3	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].
Abbreviation format (EW)
<ACRONYM>	<Explanation>

[bookmark: _Toc510696585][bookmark: _Toc35971377][bookmark: _Toc36812108][bookmark: _Toc72784123][bookmark: _Toc73041669][bookmark: _Toc81244725][bookmark: _Toc88645295][bookmark: _Toc89426207][bookmark: _Toc94033092]4	Services offered by the MFAF
[bookmark: _Toc510696586][bookmark: _Toc35971378][bookmark: _Toc36812109][bookmark: _Toc72784124][bookmark: _Toc73041670][bookmark: _Toc81244726][bookmark: _Toc88645296][bookmark: _Toc89426208][bookmark: _Toc94033093]4.1	Introduction
The Messaging Framework Adaptor Services are used for the Messaging Framework Adaptor Function (MFAF) to enable the 5GS to interact with the messaging framework using Nmfaf services. The MFAF offers to other NFs the following services:
-	Nmfaf_3daDataManagement; and
-	Nmfaf_3caDataManagement.
Table 4.1-1: Service provided by MFAF
	Service Name
	Description
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Nmfaf_3daDataManagement
	3GPP DCCF Adaptor (3DA) Data Management Service enables the DCCF to convey to the messaging framework, information about the data the messaging framework will receive from a Data Source, formatting and processing instructions and the Data Consumer and notification endpoints.
	Configure
	Request / Response
	DCCF

	
	
	Deconfigure
	Request / Response
	DCCF

	Nmfaf_3caDataManagement
	3GPP Consumer Adaptor (3CA) Data Management Service delivers data to each Data Consumer or notification endpoint after formatting and processing of data received by the messaging framework.
	Notify
	Subscribe / Notify
	NWDAF, PCF, NSSF, AMF, SMF, NEF, AF, UDM, OAM, CEF

	
	
	Fetch
	Request / Response
	NWDAF, PCF, NSSF, AMF, SMF, NEF, AF, UDM, OAM, CEF

	NOTE:	The services correspond to the Nmfaf_3caDataManagement service and Nmfaf_3daDataManagement service as defined in 3GPP TS 23.288 [14].



Table 4.1-2 summarizes the corresponding APIs defined for this specification.
Table 4.1-2: API Descriptions
	Service Name
	Clause
	Description
	OpenAPI Specification File
	apiName
	Annex

	Nmfaf_3daDataManagement
	4.2
	API for Nmfaf_3daDataManagement
	
	nmfaf_3dadatamanagement
	Annex A.2 Nmfaf_3daDataManagement API

	Nmfaf_3caDataManagement 
	4.3
	API for Nmfaf_3caDataManagement
	
	nmfaf_3cadatamanagement
	Annex A.3 Nmfaf_3caDataManagement API



[bookmark: _Toc72784125][bookmark: _Toc73041671][bookmark: _Toc81244727][bookmark: _Toc88645297][bookmark: _Toc89426209][bookmark: _Toc94033094]4.2	Nmfaf_3daDataManagement Service
[bookmark: _Toc72784126][bookmark: _Toc73041672][bookmark: _Toc81244728][bookmark: _Toc88645298][bookmark: _Toc89426210][bookmark: _Toc94033095]4.2.1	Service Description
[bookmark: _Toc28012754][bookmark: _Toc34266224][bookmark: _Toc36102395][bookmark: _Toc43563437][bookmark: _Toc45133980][bookmark: _Toc50031910][bookmark: _Toc51762830][bookmark: _Toc56640897][bookmark: _Toc59017865][bookmark: _Toc66231733][bookmark: _Toc68168894][bookmark: _Toc70550540][bookmark: _Toc73564345][bookmark: _Toc81244729][bookmark: _Toc88645299][bookmark: _Toc89426211][bookmark: _Toc94033096]4.2.1.1	Overview
The Nmfaf_3daDataManagement service as defined in 3GPP TS 23.288 [14], is provided by the Messaging Framework Adaptor Function (MFAF).
This service:
-	allows NF consumers to configure or reconfigure the MFAF to map data or analytics received by the MFAF to out-bound notification endpoints; and 
-	allows NF consumers to reconfigure the MFAF to stop mapping data or analytics received by the MFAF to out-bound notification endpoints.
[bookmark: _Toc28012755][bookmark: _Toc34266225][bookmark: _Toc36102396][bookmark: _Toc43563438][bookmark: _Toc45133981][bookmark: _Toc50031911][bookmark: _Toc51762831][bookmark: _Toc56640898][bookmark: _Toc59017866][bookmark: _Toc66231734][bookmark: _Toc68168895][bookmark: _Toc70550541][bookmark: _Toc73564346][bookmark: _Toc81244730][bookmark: _Toc88645300][bookmark: _Toc89426212][bookmark: _Toc94033097]4.2.1.2	Service Architecture
The 5G System Architecture is defined in 3GPP TS 23.501 [2]. The Network Data Analytics Exposure architecture is defined in 3GPP TS 23.288 [14]. 
The Nmfaf_3daDataManagement service is part of the Nmfaf service-based interface exhibited by the Messaging Framework Adaptor Function (MFAF).
Known consumer of the Nmfaf_3daDataManagement service is:
-	Data Collection Coordination Function (DCCF) 


Figure 4.2.1.2-1: Reference Architecture for the Nmfaf_3daDataManagement Service; SBI representation


Figure 4.2.1.2-2: Reference Architecture for the Nmfaf_3daDataManagement Service; reference point representation
[bookmark: _Toc28012756][bookmark: _Toc34266226][bookmark: _Toc36102397][bookmark: _Toc43563439][bookmark: _Toc45133982][bookmark: _Toc50031912][bookmark: _Toc51762832][bookmark: _Toc56640899][bookmark: _Toc59017867][bookmark: _Toc66231735][bookmark: _Toc68168896][bookmark: _Toc70550542][bookmark: _Toc73564347][bookmark: _Toc81244731][bookmark: _Toc88645301][bookmark: _Toc89426213][bookmark: _Toc94033098]4.2.1.3	Network Functions
[bookmark: _Toc28012757][bookmark: _Toc34266227][bookmark: _Toc36102398][bookmark: _Toc43563440][bookmark: _Toc45133983][bookmark: _Toc50031913][bookmark: _Toc51762833][bookmark: _Toc56640900][bookmark: _Toc59017868][bookmark: _Toc66231736][bookmark: _Toc68168897][bookmark: _Toc70550543][bookmark: _Toc73564348][bookmark: _Toc81244732][bookmark: _Toc88645302][bookmark: _Toc89426214][bookmark: _Toc94033099]4.2.1.3.1	Messaging Framework Adaptor Function (MFAF)
The Messaging Framework Adaptor Function (MFAF) provides the functionality to allow NF consumers to configure or reconfigure the behaviour of mapping data or analytics received by the MFAF to out-bound notification endpoints.
[bookmark: _Toc28012758][bookmark: _Toc34266228][bookmark: _Toc36102399][bookmark: _Toc43563441][bookmark: _Toc45133984][bookmark: _Toc50031914][bookmark: _Toc51762834][bookmark: _Toc56640901][bookmark: _Toc59017869][bookmark: _Toc66231737][bookmark: _Toc68168898][bookmark: _Toc70550544][bookmark: _Toc73564349][bookmark: _Toc81244733][bookmark: _Toc88645303][bookmark: _Toc89426215][bookmark: _Toc94033100]4.2.1.3.2	NF Service Consumers
The Data Collection Coordination Function (DCCF):
-	supports configuring the MFAF to map data or analytics received by the MFAF to out-bound notification endpoints and to format and process the out-bound data or analytics; and
-	supports reconfiguring the MFAF to stop the sending of data to consumers.
[bookmark: _Toc72784127][bookmark: _Toc73041673][bookmark: _Toc81244734][bookmark: _Toc88645304][bookmark: _Toc89426216][bookmark: _Toc94033101]4.2.2	Service Operations
[bookmark: _Toc72784128][bookmark: _Toc73041674][bookmark: _Toc81244735][bookmark: _Toc88645305][bookmark: _Toc89426217][bookmark: _Toc94033102]4.2.2.1	Introduction
Table 4.2.2.1-1: Operations of the Nmfaf_3daDataManagement Service
	Service operation name
	Description
	Initiated by

	Nmfaf_3daDataManagement_Configure
	This service operation is used by an NF to configure or reconfigure the MFAF to map data or analytics received by the MFAF to out-bound notification endpoints and to format and process the outbound data or analytics
	NF service consumer (e.g. DCCF)

	Nmfaf_3daDataManagement_Deconfigure
	This service operation is used by an NF to stop mapping data or analytics received by the MFAF to one or more outbound notification endpoints.
	NF service consumer (e.g. DCCF)



[bookmark: _Toc72784129][bookmark: _Toc73041675][bookmark: _Toc81244736][bookmark: _Toc88645306][bookmark: _Toc89426218][bookmark: _Toc94033103]4.2.2.2	Nmfaf_3daDataManagement_Configure service operation
[bookmark: _Toc81244737][bookmark: _Toc88645307][bookmark: _Toc89426219][bookmark: _Toc94033104]4.2.2.2.1	General
The Nmfaf_3daDataManagement_Configure service operation is used by an NF service consumer to configure or update the configuration of the MFAF for mapping data or analytics received by the MFAF to out-bound notification endpoints, and formatting and processing the out-bound data or analytics.
[bookmark: _Toc81244738][bookmark: _Toc88645308][bookmark: _Toc89426220][bookmark: _Toc94033105]4.2.2.2.2	Initial configuration for mapping data or analytics
Figure 4.2.2.2.2-1 shows a scenario where the NF service consumer (e.g. DCCF) sends a request to the MFAF to request the configuration of mapping data or analytics (as shown in 3GPP TS 23.288 [14]).


Figure 4.2.2.2.2-1: NF service consumer create the configuration
The NF service consumer shall invoke the Nmfaf_3daDataManagement_Configure service operation to create the configuration(s). The NF service consumer shall send an HTTP POST request with "{apiRoot}/nmfaf-3dadatamanagement/v1/configurations" as Resource URI representing the "MFAF Configurations", as shown in figure 4.2.2.2.2-1, step 1, to create a configuration for an "Individual MFAF Configuration" according to the information in message body. The MfafConfiguration data structure provided in the request body
shall include: 
-	a description of the configurations as "messageConfigurations" attribute that, for each configuration, the MessageConfiguration data type shall include 
1)	a notification URI of Data Consumer or Analytics Consumer or other endpoint where to receive the requested mapping data or analytics as "notificationURI" attribute; and
2)-	if the configuration is used for mapping analytics or data collection, a Notification Correlation ID for the Data or Analytics Consumer (or other endpoint) as "correId" attribute;
and may include:
1)	 the formatting instructions as "formatIstruct" attribute;
2)	the processing instructions as "procIntruct" attribute; and
3)	the MFAF notification information to identify the MFAF endpoint where Data or Analytics Event Notifications should be received as "mfafNotiInfo" attribute;
Upon the reception of an HTTP POST request with: "{apiRoot}/nmfaf-3dadatamanagement/v1/configurations" as Resource URI and MfafConfiguration data structure as request body, the MFAF shall: 
-	create a new configuration;
-	assign a transaction reference id;
-	if no MFAF notification information has been provided in the request, determine the MFAF notification information and add it to the configuration that is created and will be returned to the NF service consumer;
-	store the configuration.
If the MFAF created an "Individual MFAF Configuration" resource, the MFAF shall respond with "201 Created" with the message body containing a representation of the created subscription, as shown in figure 4.2.2.2.2-1, step 2.
[bookmark: _Toc81244739][bookmark: _Toc88645309][bookmark: _Toc89426221][bookmark: _Toc94033106]4.2.2.2.3	Update the configuration of existing individual mapping data or analytics
Figure 4.2.2.2.3-1 shows a scenario where the NF service consumer sends a request to the MFAF to update the configuration of mapping data or analytics (as shown in 3GPP TS 23.288 [14])


Figure 4.2.2.2.3-1: NF service consumer updates configuration
The NF service consumer shall invoke the Nmfaf_3daDataManagement_Configure service operation to update the configuration(s). The NF service consumer shall send an HTTP PUT request with "{apiRoot}/nmfaf-3dadatamanagement/v1/configurations/{transRefId}" as Resource URI representing the "Individual MFAF Configuration", as shown in figure 4.2.2.2.3-1, step 1, to update the subscription for an "Individual MFAF Configuration" resource identified by the {transRefId}. The MfafConfiguration data structure provided in the request body shall include:
-	a description of the configurations as "messageConfigurations" attribute that, for each configuration, the MfafConfiguration data structure provided in the request body shall include the same contents as described in 4.2.2.2.2. 
Upon the reception of an HTTP PUT request with: "{apiRoot}/nmfaf-3dadatamanagement/v1/configurations/{transRefId}" as Resource URI and MfafConfiguration data structure as request body, the MFAF shall:
-	update the configuration of corresponding transaction reference Id; and
-	store the configuration.
If the MFAF successfully processed and accepted the received HTTP PUT request, the MFAF shall update an "Individual MFAF Configuration" resource, and shall respond with:
a)	HTTP "200 OK" status code with the message body containing a representation of the updated configuration, as shown in figure 4.2.2.2.3-1, step 2a. or
b)	HTTP "204 No Content" status code, as shown in figure 4.2.2.2.3-1, step 2b.
[bookmark: _Toc72784132][bookmark: _Toc73041678][bookmark: _Toc81244740][bookmark: _Toc88645310][bookmark: _Toc89426222][bookmark: _Toc94033107]4.2.2.3	Nmfaf_3daDataManagement_Deconfigure  service operation
[bookmark: _Toc72784133][bookmark: _Toc73041679][bookmark: _Toc81244741][bookmark: _Toc88645311][bookmark: _Toc89426223][bookmark: _Toc94033108]4.2.2.3.1	General
The Nmfaf_3daDataManagement_Deconfigure service operation is used by an NF service consumer to stop mapping data or analytics received by the MFAF to one or more out-bound notification endpoints.
[bookmark: _Toc88645312][bookmark: _Toc89426224][bookmark: _Toc94033109][bookmark: _Toc72784134][bookmark: _Toc73041680][bookmark: _Toc81244742]4.2.2.3.2	Stop mapping data or analytics 
Figure 4.2.2.3.2-1 shows a scenario where the NF service consumer sends a request to the MFAF to update the configuration to stop mapping data or analytics (as shown in 3GPP TS 23.288 [14])


Figure 4.2.2.3.2-1: NF service consumer stops mapping data or analytics
The NF service consumer shall invoke the Nmfaf_3daDataManagement_Deconfigure service operation to stop the MFAF to map data or analytics. The NF service consumer shall send an HTTP DELETE request with "{apiRoot}/nmfaf-3dadatamanagement/v1/configurations/{transRefId}" as Resource URI, where {transRefId} represents the "Individual MFAF Configuration" to be deleted, as shown in figure 4.2.2.3.2-1, step 1. 
Upon the reception of an HTTP DELETE request and if the MFAF successfully processed and accepted the received HTTP DELETE request from the NF service consumer, the MFAF shall acknowledge the request by sending a "204 No Content" response to the NF service consumer, as shown in figure 4.2.2.3.2-1, step 2. Further, the MFAF shall remove the individual resource linked to the delete request. 
[bookmark: _Toc72784135][bookmark: _Toc73041681][bookmark: _Toc81244743][bookmark: _Toc88645313][bookmark: _Toc89426225][bookmark: _Toc94033110]4.3	Nmfaf_3caDataManagement Service
[bookmark: _Toc72784136][bookmark: _Toc73041682][bookmark: _Toc81244744][bookmark: _Toc88645314][bookmark: _Toc89426226][bookmark: _Toc94033111]4.3.1	Service Description
[bookmark: _Toc81244745][bookmark: _Toc88645315][bookmark: _Toc89426227][bookmark: _Toc94033112]4.3.1.1	Overview
The Nmfaf_3caDataManagement service as defined in 3GPP TS 23.288 [14], is provided by the Messaging Framework Adaptor Function (MFAF).
This service:
-	allows NF consumers to collect the data or analytics from the MFAF.
[bookmark: _Toc81244746][bookmark: _Toc88645316][bookmark: _Toc89426228][bookmark: _Toc94033113]4.3.1.2	Service Architecture
The 5G System Architecture is defined in 3GPP TS 23.501 [2]. The Network Data Analytics Exposure architecture is defined in 3GPP TS 23.288 [14]. 
The Nmfaf_3caDataManagement service is part of the Nmfaf service-based interface exhibited by the Messaging Framework Adaptor Function (MFAF).
Known consumers of the Nmfaf_3caDataManagement service are:
-	Network Data Analytics Function (NWDAF) ;
-	Policy Control Function (PCF) 
-	Network Slice Selection Function (NSSF)
-	Access and Mobility Management Function (AMF) 
-	Session Management Function (SMF) 
-	Network Exposure Function (NEF) 
-	Application Function (AF) 


Figure 4.3.1.2-1: Reference Architecture for the Nmfaf_3caDataManagement Service; SBI representation


Figure 4.3.1.2-2: Reference Architecture for the Nmfaf_3caDataManagement Service; reference point representation
[bookmark: _Toc81244747][bookmark: _Toc88645317][bookmark: _Toc89426229][bookmark: _Toc94033114]4.3.1.3	Network Functions
[bookmark: _Toc81244748][bookmark: _Toc88645318][bookmark: _Toc89426230][bookmark: _Toc94033115]4.3.1.3.1	Messaging Framework Adaptor Function (MFAF)
The Messaging Framework Adaptor Function (MFAF) provides the functionality to supply data or analytics, or an indication of availability of data or analytics to notification endpoints configured in Nmfaf_3caDataManagement service as described in clause 4.2.1.
[bookmark: _Toc81244749][bookmark: _Toc88645319][bookmark: _Toc89426231][bookmark: _Toc94033116]4.3.1.3.2	NF Service Consumers
The NWDAF, PCF, NSSF, AMF, AMF, NEF and AF:
-	supports retrieving data or analytics from the MFAF.
The MFAF:
-	supports providing data or analytics or notification of availability of data or analytics to notification endpoints.
[bookmark: _Toc72784137][bookmark: _Toc73041683][bookmark: _Toc81244750][bookmark: _Toc88645320][bookmark: _Toc89426232][bookmark: _Toc94033117]4.3.2	Service Operations
[bookmark: _Toc72784138][bookmark: _Toc73041684][bookmark: _Toc81244751][bookmark: _Toc88645321][bookmark: _Toc89426233][bookmark: _Toc94033118]4.3.2.1	Introduction
Table 4.3.2.1-1: Operations of the Nmfaf_3caDataManagement Service
	Service operation name
	Description
	Initiated by

	Nmfaf_3caDataManagement_Fetch
	This service operation is used by an NF to retrieve stored data or analytics from the MFAF.
	NF service consumer (e.g. NWDAF, PCF, NSSF, AMF, AMF, NEF and AF)

	Nmfaf_3caDataManagement_Notify
	This service operation is used by an NF with either data or analytics to provide data or analytics or notification of availability of data or analytics to notification endpoints.
	MFAF



[bookmark: _Toc72784139][bookmark: _Toc73041685][bookmark: _Toc81244752][bookmark: _Toc88645322][bookmark: _Toc89426234][bookmark: _Toc94033119]4.3.2.2	Nmfaf_3caDataManagement_Fetch service operation
[bookmark: _Toc72784140][bookmark: _Toc73041686][bookmark: _Toc81244753][bookmark: _Toc88645323][bookmark: _Toc89426235][bookmark: _Toc94033120]4.3.2.2.1	General
The Nmfaf_3caDataManagement_Fetch service operation allows consumer to retrieves data or analytics from the MFAF as indicated by Nmfaf_3caDataManagement_Notify Fetch Instruction.
[bookmark: _Toc72784141][bookmark: _Toc73041687][bookmark: _Toc81244754][bookmark: _Toc88645324][bookmark: _Toc89426236][bookmark: _Toc94033121]4.3.2.2.2	Retrieves data or analytics from the MFAF
Figure 4.3.2.2.2-1 shows a scenario where the NF service consumer (e.g. NWDAF) sends a request to the MFAF to retrieve the data or analytics as indicated by Nmfaf_3caDataManagement_Notify Fetch Instruction.


Figure 4.3.2.2.2-1: NF service consumer retrieve data or analytics from the MFAF
The NF service consumer shall invoke the Nmfaf_3caDataManagement_Fetch service operation to retrieve stored data or analytics. The NF service consumer shall send an HTTP GET request with "{fetchAddress}" as Resource URI representing the "MFAF Data or Analytics Resources" resource, as shown in figure 4.3.2.2.2-1, step 1, to request MFAF data or analytics resources according to the query parameter value of the fetch correlation identifier(s) within the "fetch-correlation-ids" attribute.
Editor’s Note:	How the NF service consumer can get the {fetchAddress} is FFS.
Upon the reception of the HTTP GET request, the MFAF shall:
-	find the data or analytics according to the requested parameters.
If the requested data is found, the MFAF shall respond with "200 OK" status code with the message body containing the NmfafResourceRecord data structure. The NmfafResourceRecord data structure in the response body shall include:
-	information about the operation execution result in the "operIndication" attribute;
and may include:
-	one of the following:
-	information about network data analytics function events that occurred in the "anaNotifications" attribute;
-	network exposure events that occurred in the "nefEventNotifs" attribute;
-	application function events that occurred in the "afEventNotifs" attribute;
-	access and mobility function events that occurred in the "amfEventNotifs" attribute;
-	session management function events that occurred in the "smfEventNotifs" attribute;
-	monitoring report events that occurred in the "udmEventNotifs" attribute.
If the requested analytics or data does not exist, the MFAF shall respond with "404 Not Found". If an error occurs when processing the HTTP GET request, the MFAF shall send an HTTP error response as specified in subclause 5.2.7.
[bookmark: _Toc72784142][bookmark: _Toc73041688][bookmark: _Toc81244755][bookmark: _Toc88645325][bookmark: _Toc89426237][bookmark: _Toc94033122]4.3.2.3	Nmfaf_3caDataManagement_Notify service operation
[bookmark: _Toc72784143][bookmark: _Toc73041689][bookmark: _Toc81244756][bookmark: _Toc88645326][bookmark: _Toc89426238][bookmark: _Toc94033123]4.3.2.3.1	General
The Nmfaf_3caDataManagement_Notify service operation provides data or analytics or notification of availability of data or analytics to notification endpoints.
[bookmark: _Toc72784144][bookmark: _Toc73041690][bookmark: _Toc81244757][bookmark: _Toc88645327][bookmark: _Toc89426239][bookmark: _Toc94033124]4.3.2.3.2	Notification about the subscribed data or analytics
Figure 4.3.2.3.2-1 shows a scenario where the MFAF sends a request to the NF service consumer to notify it about data or analytics or fetch instructions.


Figure 4.3.2.3.2-1: MFAF notifies the NF service consumer about subscribed data or analytics or fetch instructions
The MFAF shall invoke the Nmfaf_3caDataManagement_Notify service operation to notify about subscribed data or analytics, or notification about the availability of data or analytics. The MFAF shall send an HTTP POST request to the "{notificationURI}" received in the subscription (see subclause 5.2.5 for the definition of this notificationURI), as shown in figure 4.3.2.3.2-1, step 1. The NmafDataRetrievalNotification data structure provided in the request body shall include:
-	notification correlation Id within the "correId" attribute;
and may include:
-	fetch instructions indicate whether the data or analytics are to be fetched by the Consumer in the "fetch-instructions" attribute; and
-	one of the following:
-	information about network data analytics function events that occurred in the "anaNotifications" attribute;
-	network exposure events that occurred in the "nefEventNotifs" attribute;
-	application function events that occurred in the "afEventNotifs" attribute;
-	access and mobility function events that occurred in the "amfEventNotifs" attribute;
-	session management function events that occurred in the "smfEventNotifs" attribute;
-	monitoring report events that occurred in the "udmEventNotifs" attribute.
Upon the reception of an HTTP POST request with "{notificationURI}" as Resource URI and NmafDataRetrievalNotification data structure as request body, if the NF service consumer successfully processed and accepted the received HTTP POST request, the NF Service Consumer shall: 
-	store the notification;
-	respond with HTTP "204 No Content" status code.
If errors occur when processing the HTTP POST request, the NF service consumer shall send an HTTP error response as specified in subclause 5.2.7.
[bookmark: _Toc510696597][bookmark: _Toc35971389][bookmark: _Toc36812120][bookmark: _Toc72784145][bookmark: _Toc73041691][bookmark: _Toc81244758][bookmark: _Toc88645328][bookmark: _Toc89426240][bookmark: _Toc94033125]5	API Definitions
[bookmark: _Toc72784146][bookmark: _Toc73041692][bookmark: _Toc81244759][bookmark: _Toc88645329][bookmark: _Toc89426241][bookmark: _Toc94033126][bookmark: _Toc510696649][bookmark: _Hlk530142087]5.1	Nmfaf_3daDataManagement Service API
[bookmark: _Toc72784147][bookmark: _Toc73041693][bookmark: _Toc81244760][bookmark: _Toc88645330][bookmark: _Toc89426242][bookmark: _Toc94033127]5.1.1	Introduction
The Nmfaf_3daDataManagement shall use the Nmfaf_3daDataManagement  API.
The API URI of the Nmfaf_3daDataManagement API shall be:
{apiRoot}/<apiName>/<apiVersion>
The request URIs used in HTTP requests from the NF service consumer towards the NF service producer shall have the Resource URI structure defined in clause 4.4.1 of 3GPP TS 29.501 [5], i.e.:
{apiRoot}/<apiName>/<apiVersion>/<apiSpecificResourceUriPart>
with the following components:
-	The {apiRoot} shall be set as described in 3GPP TS 29.501 [5].
-	The <apiName> shall be "nmfaf-3dadatamanagement".
-	The <apiVersion> shall be "v1".
-	The <apiSpecificResourceUriPart> shall be set as described in clause 5.1.3.
[bookmark: _Toc72784148][bookmark: _Toc73041694][bookmark: _Toc81244761][bookmark: _Toc88645331][bookmark: _Toc89426243][bookmark: _Toc94033128]5.1.2	Usage of HTTP
[bookmark: _Toc72784149][bookmark: _Toc73041695][bookmark: _Toc81244762][bookmark: _Toc88645332][bookmark: _Toc89426244][bookmark: _Toc94033129]5.1.2.1	General
This clause will include a reference to TS 29.500 for the description of the Transport and HTTP/2.0 protocol requirements and for the security requirements.
HTTP/2, IETF RFC 7540 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].
The OpenAPI [6] specification of HTTP messages and content bodies for the Nmfaf_3daDataManagement API is contained in Annex A.
[bookmark: _Toc72784150][bookmark: _Toc73041696][bookmark: _Toc81244763][bookmark: _Toc88645333][bookmark: _Toc89426245][bookmark: _Toc94033130]5.1.2.2	HTTP standard headers
[bookmark: _Toc72784151][bookmark: _Toc73041697][bookmark: _Toc81244764][bookmark: _Toc88645334][bookmark: _Toc89426246][bookmark: _Toc94033131]5.1.2.2.1	General
See clause 5.1.2 of 3GPP TS 29.500 [4] for the usage of HTTP standard headers.
Add specific information for the API if applicable.
[bookmark: _Toc72784152][bookmark: _Toc73041698][bookmark: _Toc81244765][bookmark: _Toc88645335][bookmark: _Toc89426247][bookmark: _Toc94033132]5.1.2.2.2	Content type
This clause will indicate the encoding of HTTP requests/responses and the applicable MIME media type for the related Content-Type header. Adjust the text below if additional payload types are used e.g. for HATEOS.
JSON, IETF RFC 8259 [12], shall be used as content type of the HTTP bodies specified in the present specification as specified in clause 5.4 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type "application/json".
"Problem Details" JSON object shall be used to indicate additional details of the error in a HTTP response body and shall be signalled by the content type "application/problem+json", as defined in IETF RFC 7807 [13].
[bookmark: _Toc72784153][bookmark: _Toc73041699][bookmark: _Toc81244766][bookmark: _Toc88645336][bookmark: _Toc89426248][bookmark: _Toc94033133]5.1.2.3	HTTP custom headers
The mandatory HTTP custom header fields specified in clause 5.1.3.2 of 3GPP TS 29.500 [4] shall be applicable.
Add specific information for the API if applicable.
[bookmark: _Toc72784154][bookmark: _Toc73041700][bookmark: _Toc81244767][bookmark: _Toc88645337][bookmark: _Toc89426249][bookmark: _Toc94033134]5.1.3	Resources
[bookmark: _Toc72784155][bookmark: _Toc73041701][bookmark: _Toc81244768][bookmark: _Toc88645338][bookmark: _Toc89426250][bookmark: _Toc94033135]5.1.3.1	Overview


Figure 5.1.3.1-1: Resource URI structure of the Nmfaf_3daDataManagement API
Table 5.1.3.1-1 provides an overview of the resources and applicable HTTP methods.
Table 5.1.3.1-1: Resources and methods overview
	Resource name
	Resource URI
	HTTP method or custom operation
	Description

	MFAF Configurations
	/configurations
	POST
	Creates a new individual MFAF Configuration resource.

	Individual MFAF Configuration
	/configurations/{transRefId}
	PUT
	Modifies an existing Individual MFAF Configuration subresource.

	
	
	DELETE
	Deletes an Individual MFAF Configuration identified by subresource {transRefId}.



[bookmark: _Toc72784156][bookmark: _Toc73041702][bookmark: _Toc81244769][bookmark: _Toc88645339][bookmark: _Toc89426251][bookmark: _Toc94033136]5.1.3.2	Resource: MFAF Configurations
[bookmark: _Toc72784157][bookmark: _Toc73041703][bookmark: _Toc81244770][bookmark: _Toc88645340][bookmark: _Toc89426252][bookmark: _Toc94033137]5.1.3.2.1	Description
The MFAF Configurations resource represents all configuration to the Nmfaf_3daDataManagement Service at a given MFAF. The resource allows an NF service consumer to create a new Individual MFAF Configuration resource.
[bookmark: _Toc72784158][bookmark: _Toc73041704][bookmark: _Toc81244771][bookmark: _Toc88645341][bookmark: _Toc89426253][bookmark: _Toc94033138]5.1.3.2.2	Resource Definition
Resource URI: {apiRoot}/nmfaf-3dadatamanagement/<apiVersion>/configurations
This resource shall support the resource URI variables defined in table 5.1.3.2.2-1.
Table 5.1.3.2.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 5.1.1

	apiVersion
	string
	See clause 5.1.1



[bookmark: _Toc72784159][bookmark: _Toc73041705][bookmark: _Toc81244772][bookmark: _Toc88645342][bookmark: _Toc89426254][bookmark: _Toc94033139]5.1.3.2.3	Resource Standard Methods
[bookmark: _Toc72784160][bookmark: _Toc73041706][bookmark: _Toc81244773][bookmark: _Toc88645343][bookmark: _Toc89426255][bookmark: _Toc94033140]5.1.3.2.3.1	POST
This method shall support the URI query parameters specified in table 5.1.3.2.3.1-1.
Table 5.1.3.2.3.1-1: URI query parameters supported by the POST method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	n/a
	
	
	
	
	



This method shall support the request data structures specified in table 5.1.3.2.3.1-2 and the response data structures and response codes specified in table 5.1.3.2.3.1-3.
Table 5.1.3.2.3.1-2: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	MfafConfiguration
	M
	1
	Create a new Individual MFAF Configuration resource.



Table 5.1.3.2.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	MfafConfiguration
	M
	1
	201 Created
	The creation of an Individual MFAF Configuration resource is confirmed and a representation of that resource is returned.

	NOTE:	The manadatory HTTP error status code for the POST method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply.



Table 5.1.3.2.3.1-4: 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}/nmfaf-3dadatamanagement/v1/configurations/{transRefId}



[bookmark: _Toc72784162][bookmark: _Toc73041708][bookmark: _Toc81244774][bookmark: _Toc88645344][bookmark: _Toc89426256][bookmark: _Toc94033141]5.1.3.2.4	Resource Custom Operations
None in this release of the specification.
[bookmark: _Toc88645345][bookmark: _Toc89426257][bookmark: _Toc94033142][bookmark: _Toc72784168][bookmark: _Toc73041714][bookmark: _Toc81244775]5.1.3.3	Resource: Individual MFAF Configuration 
[bookmark: _Toc88645346][bookmark: _Toc89426258][bookmark: _Toc94033143]5.1.3.2.1	Description
The Individual MFAF Configurations resource represents an individual configuration created in the MFAF and associated with transaction reference Id.
[bookmark: _Toc88645347][bookmark: _Toc89426259][bookmark: _Toc94033144]5.1.3.3.2	Resource Definition
Resource URI: {apiRoot}/nmfaf-3dadatamanagement/<apiVersion>/configurations/{transRefId}
This resource shall support the resource URI variables defined in table 5.1.3.3.2-1.
Table 5.1.3.3.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 5.1.1

	apiVersion
	string
	See clause 5.1.1

	transRefId
	string
	Unique identifier of the individual MFAF Configurations resource.



[bookmark: _Toc88645348][bookmark: _Toc89426260][bookmark: _Toc94033145]5.1.3.3.3	Resource Standard Methods
[bookmark: _Toc88645349][bookmark: _Toc89426261][bookmark: _Toc94033146]5.1.3.3.3.1	PUT
This method shall support the URI query parameters specified in table 5.1.3.3.3.1-1.
Table 5.1.3.3.3.1-1: URI query parameters supported by the POST method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	n/a
	
	
	
	
	



This method shall support the request data structures specified in table 5.1.3.3.3.1-2 and the response data structures and response codes specified in table 5.1.3.3.3.1-3.
Table 5.1.3.3.3.1-2: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	MfafConfiguration
	M
	1
	The updated MFAF Configuration.



Table 5.1.3.3.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	MfafConfiguration
	M
	1
	200 OK
	The update of an Individual MFAF Configuration resource is confirmed and a representation of that resource is returned.

	n/a
	
	
	204 No Content
	Successful case: The Individual MFAF Configuration resource was modified.

	NOTE:	The manadatory HTTP error status code for the PUT method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply.



[bookmark: _Toc88645350][bookmark: _Toc89426262][bookmark: _Toc94033147]5.1.3.3.3.2	DELETE
This method shall support the URI query parameters specified in table 5.1.3.3.3.2-1.
Table 5.1.3.3.3.2-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	n/a
	
	
	
	
	



This method shall support the request data structures specified in table 5.1.3.3.3.2-2 and the response data structures and response codes specified in table 5.1.3.3.3.2-3.
Table 5.1.3.3.3.2-2: Data structures supported by the DELETE Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 5.1.3.3.3.2-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	n/a
	
	
	204 No Content
	Successful case: The Individual MFAF Configuration resource matching the transRefId was deleted.

	NOTE:	The manadatory HTTP error status code for the DELETE method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply.



[bookmark: _Toc72784169][bookmark: _Toc73041715][bookmark: _Toc81244776][bookmark: _Toc88645351][bookmark: _Toc89426263][bookmark: _Toc94033148]5.1.4	Custom Operations without associated resources
None in this release of the specification.
[bookmark: _Toc72784175][bookmark: _Toc73041721][bookmark: _Toc81244782][bookmark: _Toc88645352][bookmark: _Toc89426264][bookmark: _Toc94033149]5.1.5	Notifications
None in this release of the specification.
[bookmark: _Toc72784183][bookmark: _Toc73041729][bookmark: _Toc81244790][bookmark: _Toc88645353][bookmark: _Toc89426265][bookmark: _Toc94033150]5.1.6	Data Model
[bookmark: _Toc72784184][bookmark: _Toc73041730][bookmark: _Toc81244791][bookmark: _Toc88645354][bookmark: _Toc89426266][bookmark: _Toc94033151]5.1.6.1	General
This clause specifies the application data model supported by the API.
Table 5.1.6.1-1 specifies the data types defined for the NMFAF service based interface protocol.
Table 5.1.6.1-1: NMFAF specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	MfafConfiguration
	5.1.6.2.2
	The description of MFAF configuration
	

	MessageConfiguration
	5.1.6.2.3
	The description of the configurations.
	

	MfafNotiInfos
	5.1.6.2.4
	The MFAF notification information.
	



Table 5.1.6.1-2 specifies data types re-used by the NMFAF 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 NMFAF service based interface.
Table 5.1.6.1-2: NMFAF re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	FormattingInstruction
	3GPP TS 29.574 [15]
	Contains data or analytics formatting Instructions.
	

	ProcessingInstruction
	3GPP TS 29.574 [15]
	Contains instructions related to the processing
	

	Uri
	3GPP TS 29.571 [17]
	URI.
	



[bookmark: _Toc72784185][bookmark: _Toc73041731][bookmark: _Toc81244792][bookmark: _Toc88645355][bookmark: _Toc89426267][bookmark: _Toc94033152]5.1.6.2	Structured data types
[bookmark: _Toc72784186][bookmark: _Toc73041732][bookmark: _Toc81244793][bookmark: _Toc88645356][bookmark: _Toc89426268][bookmark: _Toc94033153]5.1.6.2.1	Introduction
This clause defines the structures to be used in resource representations.
[bookmark: _Toc88645357][bookmark: _Toc89426269][bookmark: _Toc94033154][bookmark: _Toc72784187][bookmark: _Toc73041733][bookmark: _Toc81244794]5.1.6.2.2	Type: MfafConfiguration 
Table 5.1.6.2.2-1: Definition of type MfafConfiguration
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	messageConfigurations
	array(MessageConfiguration)
	M
	1..N
	The configuration of the MFAF for mapping data or analytics. 
	



[bookmark: _Toc88645358][bookmark: _Toc89426270][bookmark: _Toc94033155][bookmark: _Toc72784188][bookmark: _Toc73041734][bookmark: _Toc81244795]5.1.6.2.3	Type: MessageConfiguration 
Table 5.1.6.2.3-1: Definition of type MessageConfiguration
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	correId
	string
	C
	0..1
	If the configuration is used for mapping analytics or data collection, representing the Analytics Consumer Notification Correlation ID or Data Consumer Notification Correlation ID.
	

	formatInstruct
	FormattingInstruction
	O
	0..1
	Formatting instructions to be used for sending event notifications.
	

	mfafNotiInfo
	MfafNotiInfo
	C
	0..1
	The MFAF notification information. It shall be provided in a response message if it had not been provided in the respective request message.
	

	notificationURI
	Uri
	M
	1
	The notification URI of Data Consumer or Analytics Consumer or other endpoint where to receive the requested mapping data or analytics
	

	procInstruct
	ProcessingInstruction
	O
	0..1
	Processing instructions to be used for sending event notifications.
	



[bookmark: _Toc88645359][bookmark: _Toc89426271][bookmark: _Toc94033156]5.1.6.2.4	Type: MfafNotiInfo
Table 5.1.6.2.4-1: Definition of type MfafNotiInfos
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	mfafNotifUri
	Uri
	M
	1
	The notification URI of MFAF Notification Target Address.
	

	mfafCorrreId
	String
	M
	1
	The MFAF Notification Correlation ID
	



[bookmark: _Toc72784189][bookmark: _Toc73041735][bookmark: _Toc81244796][bookmark: _Toc88645360][bookmark: _Toc89426272][bookmark: _Toc94033157]5.1.6.3	Simple data types and enumerations
[bookmark: _Toc72784190][bookmark: _Toc73041736][bookmark: _Toc81244797][bookmark: _Toc88645361][bookmark: _Toc89426273][bookmark: _Toc94033158]5.1.6.3.1	Introduction
This clause defines simple data types and enumerations that can be referenced from data structures defined in the previous clauses.
[bookmark: _Toc72784191][bookmark: _Toc73041737][bookmark: _Toc81244798][bookmark: _Toc88645362][bookmark: _Toc89426274][bookmark: _Toc94033159]5.1.6.3.2	Simple data types
The simple data types defined in table 5.1.6.3.2-1 shall be supported.
Table 5.1.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description
	Applicability

	
	
	
	



[bookmark: _Toc72784194][bookmark: _Toc73041740][bookmark: _Toc81244801][bookmark: _Toc88645365][bookmark: _Toc89426277][bookmark: _Toc94033160]5.1.6.4	Data types describing alternative data types or combinations of data types
None in current specification.
[bookmark: _Toc72784197][bookmark: _Toc73041743][bookmark: _Toc81244804][bookmark: _Toc88645368][bookmark: _Toc89426280][bookmark: _Toc94033161]5.1.6.5	Binary data
None in current specification.
[bookmark: _Toc72784199][bookmark: _Toc73041745][bookmark: _Toc81244806][bookmark: _Toc88645370][bookmark: _Toc89426282][bookmark: _Toc94033162]5.1.7	Error Handling
This clause will include a reference to the general error handling principles specified in TS 29.501, and further specify any general error handling aspect specific to the API, if any Error handling specific to each method (and resource) is specified in clauses 5.1.3. and 6.1.4.
[bookmark: _Toc72784200][bookmark: _Toc73041746][bookmark: _Toc81244807][bookmark: _Toc88645371][bookmark: _Toc89426283][bookmark: _Toc94033163]5.1.7.1	General
For the Nmfaf_3daDataManagement API, HTTP error responses shall be supported as specified in clause 4.8 of 3GPP TS 29.501 [5]. Protocol errors and application errors specified in table 5.1.7.2-1 of 3GPP TS 29.500 [4] shall be supported for an HTTP method if the corresponding HTTP status codes are specified as mandatory for that HTTP method in table 5.1.7.1-1 of 3GPP TS 29.500 [4].
In addition, the requirements in the following clauses are applicable for the Nmfaf_3daDataManagement API.
[bookmark: _Toc72784201][bookmark: _Toc73041747][bookmark: _Toc81244808][bookmark: _Toc88645372][bookmark: _Toc89426284][bookmark: _Toc94033164]5.1.7.2	Protocol Errors
No specific procedures for the Nmfaf_3daDataManagement service are specified.
Or add specific information for the API if applicable.
[bookmark: _Toc72784202][bookmark: _Toc73041748][bookmark: _Toc81244809][bookmark: _Toc88645373][bookmark: _Toc89426285][bookmark: _Toc94033165]5.1.7.3	Application Errors
The application errors defined for the Nmfaf_3daDataManagement service are listed in Table 5.1.7.3-1.
Table 5.1.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	
	
	



[bookmark: _Toc72784203][bookmark: _Toc73041749][bookmark: _Toc81244810][bookmark: _Toc88645374][bookmark: _Toc89426286][bookmark: _Toc94033166]5.1.8	Feature negotiation
The optional features in table 5.1.8-1 are defined for the Nmfaf_3daDataManagement API. They shall be negotiated using the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].
Table 5.1.8-1: Supported Features
	Feature number
	Feature Name
	Description

	
	
	



[bookmark: _Toc72784204][bookmark: _Toc73041750][bookmark: _Toc81244811][bookmark: _Toc88645375][bookmark: _Toc89426287][bookmark: _Toc94033167]5.1.9	Security
As indicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nmfaf_3daDataManagement API may be authorized by means of the OAuth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the "Client Credentials" authorization grant, where the NRF (see 3GPP TS 29.510 [10]) plays the role of the authorization server.
If OAuth2 is used, an NF Service Consumer, prior to consuming services offered by the Nmfaf_3daDataManagement API, shall obtain a "token" from the authorization server, by invoking the Access Token Request service, as described in 3GPP TS 29.510 [10], clause 5.4.2.2.
NOTE:	When multiple NRFs are deployed in a network, the NRF used as authorization server is the same NRF that the NF Service Consumer used for discovering the Nmfaf_3daDataManagement service.
The Nmfaf_3daDataManagement API defines a single scope "nmfaf_3dadatamanagement" for the entire service, and it does not define any additional scopes at resource or operation level.
[bookmark: _Toc72784205][bookmark: _Toc73041751][bookmark: _Toc81244812][bookmark: _Toc88645376][bookmark: _Toc89426288][bookmark: _Toc94033168]5.2	Nmfaf_3caDataManagement Service API
One clause per service, where <service 1> is to be replaced by the service name (e.g. Nsmf_PDUSession).
[bookmark: _Toc72784206][bookmark: _Toc73041752][bookmark: _Toc81244813][bookmark: _Toc88645377][bookmark: _Toc89426289][bookmark: _Toc94033169]5.2.1	Introduction
This clause specifies the API Name and Version.
The Nmfaf_3caDataManagement shall use the Nmfaf_3caDataManagement API.
The API URI of the Nmfaf_3caDataManagement API shall be:
{apiRoot}/<apiName>/<apiVersion>
The request URIs used in HTTP requests from the NF service consumer towards the NF service producer shall have the Resource URI structure defined in clause 4.4.1 of 3GPP TS 29.501 [5], i.e.:
{apiRoot}/<apiName>/<apiVersion>/<apiSpecificResourceUriPart>
with the following components:
-	The {apiRoot} shall be set as described in 3GPP TS 29.501 [5].
-	The <apiName> shall be "nmfaf-3cadatamanagement".
-	The <apiVersion> shall be "v1".
-	The <apiSpecificResourceUriPart> shall be set as described in clause 5.2.3.
[bookmark: _Toc72784207][bookmark: _Toc73041753][bookmark: _Toc81244814][bookmark: _Toc88645378][bookmark: _Toc89426290][bookmark: _Toc94033170]5.2.2	Usage of HTTP
[bookmark: _Toc72784208][bookmark: _Toc73041754][bookmark: _Toc81244815][bookmark: _Toc88645379][bookmark: _Toc89426291][bookmark: _Toc94033171]5.2.2.1	General
This clause will include a reference to TS 29.500 for the description of the Transport and HTTP/2.0 protocol requirements and for the security requirements.
HTTP/2, IETF RFC 7540 [11], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].
The OpenAPI [6] specification of HTTP messages and content bodies for the Nmfaf_3caDataManagement API is contained in Annex A.
[bookmark: _Toc72784209][bookmark: _Toc73041755][bookmark: _Toc81244816][bookmark: _Toc88645380][bookmark: _Toc89426292][bookmark: _Toc94033172]5.2.2.2	HTTP standard headers
[bookmark: _Toc72784210][bookmark: _Toc73041756][bookmark: _Toc81244817][bookmark: _Toc88645381][bookmark: _Toc89426293][bookmark: _Toc94033173]5.2.2.2.1	General
See clause 5.2.2 of 3GPP TS 29.500 [4] for the usage of HTTP standard headers.
Add specific information for the API if applicable.
[bookmark: _Toc72784211][bookmark: _Toc73041757][bookmark: _Toc81244818][bookmark: _Toc88645382][bookmark: _Toc89426294][bookmark: _Toc94033174]5.2.2.2.2	Content type
This clause will indicate the encoding of HTTP requests/responses and the applicable MIME media type for the related Content-Type header. Adjust the text below if additional payload types are used e.g. for HATEOS.
JSON, IETF RFC 8259 [12], shall be used as content type of the HTTP bodies specified in the present specification as specified in clause 5.4 of 3GPP TS 29.500 [4]. The use of the JSON format shall be signalled by the content type "application/json".
"Problem Details" JSON object shall be used to indicate additional details of the error in a HTTP response body and shall be signalled by the content type "application/problem+json", as defined in IETF RFC 7807 [13].
[bookmark: _Toc72784212][bookmark: _Toc73041758][bookmark: _Toc81244819][bookmark: _Toc88645383][bookmark: _Toc89426295][bookmark: _Toc94033175]5.2.2.3	HTTP custom headers
The mandatory HTTP custom header fields specified in clause 5.2.3.2 of 3GPP TS 29.500 [4] shall be applicable.
Add specific information for the API if applicable.
[bookmark: _Toc72784213][bookmark: _Toc73041759][bookmark: _Toc81244820][bookmark: _Toc88645384][bookmark: _Toc89426296][bookmark: _Toc94033176]5.2.3	Resources
[bookmark: _Toc72784214][bookmark: _Toc73041760][bookmark: _Toc81244821][bookmark: _Toc88645385][bookmark: _Toc89426297][bookmark: _Toc94033177]5.2.3.1	Overview


Figure 5.2.3.1-1: Resource URI structure of the Nmfaf_3caDataManagement API
Table 5.2.3.1-1 provides an overview of the resources and applicable HTTP methods.
Table 5.2.3.1-1: Resources and methods overview
	Resource name
	Resource URI
	HTTP method or custom operation
	Description

	MFAF Data or Analytics Resources
	{fetchUri}
	GET
	Retrieve the stored data or analytics (NOTE)

	NOTE:	The {fetchUri} has contained the URI root defined in the resource URI structure for the GET method.



Editor's note:	The {fetchUri} and the Resource URI structure definition is FFS.
[bookmark: _Toc72784215][bookmark: _Toc73041761][bookmark: _Toc81244822][bookmark: _Toc88645386][bookmark: _Toc89426298][bookmark: _Toc94033178]5.2.3.2	Resource: <resource 1>
Where <resource 1> is to be replaced by the resource name, e.g. PduSession.
[bookmark: _Toc72784216][bookmark: _Toc73041762][bookmark: _Toc81244823][bookmark: _Toc88645387][bookmark: _Toc89426299][bookmark: _Toc94033179]5.2.3.2.1	Description
This clause will specify what the resource represents or what it is used for.
[bookmark: _Toc72784217][bookmark: _Toc73041763][bookmark: _Toc81244824][bookmark: _Toc88645388][bookmark: _Toc89426300][bookmark: _Toc94033180]5.2.3.2.2	Resource Definition
This clause will describe the Resource URI and the supported resource variables.
Resource URI: {apiRoot}/<apiName>/<apiVersion>/xxx
This resource shall support the resource URI variables defined in table 5.2.3.2.2-1.
Table 5.2.3.2.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See clause 5.2.1

	apiVersion
	string
	See clause 5.2.1

	<name>
	<type>
	<definition>



[bookmark: _Toc72784218][bookmark: _Toc73041764][bookmark: _Toc81244825][bookmark: _Toc88645389][bookmark: _Toc89426301][bookmark: _Toc94033181]5.2.3.2.3	Resource Standard Methods
The following clauses will specify the standard methods supported by the resource.
It will describe, for each method, the use of the method, the URI query parameters supported by the method, request and response data structures and response codes, and if applicable, HTTP headers specific to the operation.
[bookmark: _Toc72784219][bookmark: _Toc73041765][bookmark: _Toc81244826][bookmark: _Toc88645390][bookmark: _Toc89426302][bookmark: _Toc94033182]5.2.3.2.3.1	< method 1 >
This clause will specify the meaning of the method applied on the resource.
This method shall support the URI query parameters specified in table 5.2.3.2.3.1-1.
Table 5.2.3.2.3.1-1: URI query parameters supported by the <method 1> method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	<name> or n/a
	<type> or <leave empty>
	<M, C or O>
	0..1 or 1 or 0..N or 1..N or <leave empty>
	<only if applicable>
	



This method shall support the request data structures specified in table 5.2.3.2.3.1-2 and the response data structures and response codes specified in table 5.2.3.2.3.1-3.
Table 5.2.3.2.3.1-2: Data structures supported by the <method 1> Request Body on this resource
	Data type
	P
	Cardinality
	Description

	"<type>" or "array(<type>)" or "map(<type>)" or n/a
	"M", "C" or "O"
	"0..1", "1", or "M..N", or <leave empty>
	<only if applicable>



Table 5.2.3.2.3.1-3: Data structures supported by the <method 1> Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	"<type>" or "array(<type>)" or "map(<type>)" or n/a
	"M", "C" or "O"
	"0..1", "1", or "M..N", or <leave empty>
	<list applicable codes with name from the applicable RFCs>
	<Meaning of the success case>
or
<Meaning of the error case with additional statement regarding error handling>

	NOTE:	The manadatory HTTP error status code for the <method 1> method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply.



Table 5.2.3.2.3.1-4: Headers supported by the <e.g. GET> method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	<header name> 
	<data type>
e.g. string
	"M", "C" or "O"
	"0..1", "1", "1..N",  "1..N", or <leave empty>
	<description>



Table 5.2.3.2.3.1-5: Headers supported by the <e.g. 200> response code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	
<header name> 
	
<data type>
e.g. string
	"M", "C" or "O"
	
"0..1", "1", "1..N",  "1..N", or <leave empty>
	<description>



Table 5.2.3.2.3.1-6: Links supported by the 200 Response Code on this endpoint
	Name
	Resource name
	HTTP method or custom operation
	Link parameter(s)
	Description

	<link name>
e.g. search
	<resource 1>
e.g. Stored Search (Document)
	<method 1>
e.g. GET
	<parameter>
e.g. searchId
	<description of the link>




[bookmark: _Toc72784220][bookmark: _Toc73041766][bookmark: _Toc81244827][bookmark: _Toc88645391][bookmark: _Toc89426303][bookmark: _Toc94033183]5.2.3.2.3.2	< method 2 >
And so on if there are more than two methods supported by the resource. Same structure as in clause 5.2.3.2.3.1.
[bookmark: _Toc72784221][bookmark: _Toc73041767][bookmark: _Toc81244828][bookmark: _Toc88645392][bookmark: _Toc89426304][bookmark: _Toc94033184]5.2.3.2.4	Resource Custom Operations
The following clauses will specify the custom operations supported by the resource.
It will describe, for each custom operation, the use and the URI of the operation, the HTTP method on which it is mapped, request and response data structures and response codes, and if applicable, HTTP headers specific to the operation.
[bookmark: _Toc72784222][bookmark: _Toc73041768][bookmark: _Toc81244829][bookmark: _Toc88645393][bookmark: _Toc89426305][bookmark: _Toc94033185]5.2.3.2.4.1	Overview
Table 5.2.3.2.4.1-1: Custom operations
	Operation name
	Custom operaration URI
	Mapped HTTP method
	Description

	<custom operation name>
	<custom operation URI>
	e.g.POST
	<Operation executed by Custom operation>

	
	
	
	



[bookmark: _Toc72784223][bookmark: _Toc73041769][bookmark: _Toc81244830][bookmark: _Toc88645394][bookmark: _Toc89426306][bookmark: _Toc94033186]5.2.3.2.4.2	Operation: < operation 1 >
This clause will specify the meaning of the operation applied on the resource.
[bookmark: _Toc72784224][bookmark: _Toc73041770][bookmark: _Toc81244831][bookmark: _Toc88645395][bookmark: _Toc89426307][bookmark: _Toc94033187]5.2.3.2.4.2.1	Description
This sublause will describe the custom operation and what it is used for, and the custom operation's URI.
[bookmark: _Toc72784225][bookmark: _Toc73041771][bookmark: _Toc81244832][bookmark: _Toc88645396][bookmark: _Toc89426308][bookmark: _Toc94033188]5.2.3.2.4.2.2	Operation Definition
This clause will specify the custom operation and the HTTP method on which it is mapped.
This operation shall support the request data structures specified in table 5.2.3.2.4.2.2-1 and the response data structure and response codes specified in table 5.2.3.2.4.2.2-2.
Table 5.2.3.2.4.2.2-1: Data structures supported by the <e.g. POST> Request Body on this resource
	Data type
	P
	Cardinality
	Description

	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1", or "M..N", or <leave empty>
	<only if applicable>



Table 5.2.3.2.4.2.2-2: Data structures supported by the <e.g. POST> Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1" or "M..N", or <leave empty>
	<list applicable codes with name from the applicable RFCs>
	<Meaning of the success case>
or
<Meaning of the error case with additional statement regarding error handling>

	NOTE:	The manadatory HTTP error status code for the <e.g. POST> method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply.



[bookmark: _Toc72784226][bookmark: _Toc73041772][bookmark: _Toc81244833][bookmark: _Toc88645397][bookmark: _Toc89426309][bookmark: _Toc94033189]5.2.3.2.4.3	Operation: < operation 2 >
And so on if there are more than two operations supported by the resource. Same structure as in clause 5.2.3.2.4.1.
[bookmark: _Toc72784227][bookmark: _Toc73041773][bookmark: _Toc81244834][bookmark: _Toc88645398][bookmark: _Toc89426310][bookmark: _Toc94033190]5.2.3.3	Resource: <resource 2>
And so on if there are more than two resources supported by the service. Same structure as in clause 5.2.3.2.
[bookmark: _Toc72784228][bookmark: _Toc73041774][bookmark: _Toc81244835][bookmark: _Toc88645399][bookmark: _Toc89426311][bookmark: _Toc94033191]5.2.4	Custom Operations without associated resources
[bookmark: _Toc72784229][bookmark: _Toc73041775][bookmark: _Toc81244836][bookmark: _Toc88645400][bookmark: _Toc89426312][bookmark: _Toc94033192]5.2.4.1	Overview
This clause will specify custom operations without any associated resource (i.e. RPC) supported by this API.
Table 5.2.4.1-1: Custom operations without associated resources
	Custom operation URI
	Mapped HTTP method
	Description

	<custom operation URI>
	e.g.POST
	<Operation executed by Custom operation>

	
	
	



[bookmark: _Toc72784230][bookmark: _Toc73041776][bookmark: _Toc81244837][bookmark: _Toc88645401][bookmark: _Toc89426313][bookmark: _Toc94033193]5.2.4.2	Operation: <operation 1>
Where <operation 1> is to be replaced by the name of the custom operation, e.g. Authentication_Information_Request.
It will describe, for each custom operation, the use and the URI of the operation, the HTTP method on which it is mapped, request and response data structures and response codes, and if applicable, HTTP headers specific to the operation.
[bookmark: _Toc72784231][bookmark: _Toc73041777][bookmark: _Toc81244838][bookmark: _Toc88645402][bookmark: _Toc89426314][bookmark: _Toc94033194]5.2.4.2.1	Description
This sublause will describe the custom operation and what it is used for, and the custom operation's URI.
[bookmark: _Toc72784232][bookmark: _Toc73041778][bookmark: _Toc81244839][bookmark: _Toc88645403][bookmark: _Toc89426315][bookmark: _Toc94033195]5.2.4.2.2	Operation Definition
This clause will specify the custom operation and the HTTP method on which it is mapped.
This operation shall support the response data structures and response codes specified in tables 5.2.4.2.2-1 and 5.2.4.2.2-2.
Table 5.2.4.2.2-1: Data structures supported by the <e.g. POST> Request Body on this resource
	Data type
	P
	Cardinality
	Description

	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1", or "M..N", or <leave empty>
	<only if applicable>



Table 5.2.4.2.2-2: Data structures supported by the <e.g. POST> Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1" or "M..N", or <leave empty>
	<list applicable codes with name from the applicable RFCs>
	<Meaning of the success case>
or
<Meaning of the error case with additional statement regarding error handling>

	NOTE:	The manadatory HTTP error status code for the <e.g. POST> method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply.



[bookmark: _Toc72784233][bookmark: _Toc73041779][bookmark: _Toc81244840][bookmark: _Toc88645404][bookmark: _Toc89426316][bookmark: _Toc94033196]5.2.4.3	Operation: < operation 2>
And so on if there are more than one custom operations supported by the service. Same structure as in clause 5.2.4.2.
[bookmark: _Toc72784234][bookmark: _Toc73041780][bookmark: _Toc81244841][bookmark: _Toc88645405][bookmark: _Toc89426317][bookmark: _Toc94033197]5.2.5	Notifications
[bookmark: _Toc72784235][bookmark: _Toc73041781][bookmark: _Toc81244842][bookmark: _Toc88645406][bookmark: _Toc89426318][bookmark: _Toc94033198]5.2.5.1	General
Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].
Table 5.2.5.1-1: Notifications overview
	Notification
	Callback URI
	HTTP method or custom operation
	Description
(service operation)

	MFAF Notification
	{notificationUri}
	POST
	MFAF Notification



[bookmark: _Toc88645407][bookmark: _Toc72784236][bookmark: _Toc73041782][bookmark: _Toc81244843][bookmark: _Toc89426319][bookmark: _Toc94033199]5.2.5.2	MFAF Notification
[bookmark: _Toc72784237][bookmark: _Toc73041783][bookmark: _Toc81244844][bookmark: _Toc88645408][bookmark: _Toc89426320][bookmark: _Toc94033200]5.2.5.2.1	Description
The MFAF Notification is used by the MFAF to provide data or analytics or notification of availability of data or analytics to notification endpoints.
[bookmark: _Toc72784238][bookmark: _Toc73041784][bookmark: _Toc81244845][bookmark: _Toc88645409][bookmark: _Toc89426321][bookmark: _Toc94033201]5.2.5.2.2	Target URI
The Callback URI "{notificationUri}" shall be used with the callback URI variables defined in table 5.2.5.2.2-1.
Table 5.2.5.2.2-1: Callback URI variables
	Name
	Definition

	notificationUri
	The notification URI of Data Consumer or Analytics Consumer or other endpoint where to receive the requested data or analytics



[bookmark: _Toc72784239][bookmark: _Toc73041785][bookmark: _Toc81244846][bookmark: _Toc88645410][bookmark: _Toc89426322][bookmark: _Toc94033202]5.2.5.2.3	Standard Methods
[bookmark: _Toc72784240][bookmark: _Toc73041786][bookmark: _Toc81244847][bookmark: _Toc88645411][bookmark: _Toc89426323][bookmark: _Toc94033203]5.2.5.2.3.1	POST
This method shall support the request data structures specified in table 5.2.5.2.3.1-1 and the response data structures and response codes specified in table 5.2.5.2.3.1-1.
Table 5.2.5.2.3.1-2: Data structures supported by the POST Request Body
	Data type
	P
	Cardinality
	Description

	array(NmafDataRetrievalNotification)
	M
	1..N
	The data or analytics or notification of availability of data or analytics to notification endpoints.



Editor's Note:	The definition of MfafNotification is FFS.
Table 5.2.5.2.3.1-3: Data structures supported by the POST Response Body
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	
	204 No Content
	The MFAF notification is treated successfully.

	RedirectResponse
	O
	0..1
	307 Temporary Redirect
	Temporary redirection, during the retrieval notification. The response shall include a Location header field containing an alternative URI representing the end point of an alternative NF consumer (service) instance where the notification should be sent.


	RedirectResponse
	O
	0..1
	308 Permanent Redirect
	Permanent redirection, during the retrieval notification. The response shall include a Location header field containing an alternative URI representing the end point of an alternative NF consumer (service) instance where the notification should be sent.


	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] also apply.



Table 5.2.5.2.3.1-4: 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 NF consumer (service) instance towards which the notification should be redirected.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance towards which the notification request is redirected.



Table 5.2.5.2.3.1-5: 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 NF consumer (service) instance towards which the notification should be redirected.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance towards which the notification request is redirected.



[bookmark: _Toc72784242][bookmark: _Toc73041788][bookmark: _Toc81244849][bookmark: _Toc88645413][bookmark: _Toc89426325][bookmark: _Toc94033204]5.2.6	Data Model
[bookmark: _Toc72784243][bookmark: _Toc73041789][bookmark: _Toc81244850][bookmark: _Toc88645414][bookmark: _Toc89426326][bookmark: _Toc94033205]5.2.6.1	General
This clause specifies the application data model supported by the API.
Data types that may be common to multiple APIs (offered by the same or different NFs) should be specified in a new separate TS (similar approach as for TS 29.230 for Diameter AVPs).
Table 5.2.6.1-1 specifies the data types defined for the N<NF> service based interface protocol.

Table 5.2.6.1-1: N<NF> specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	
	
	
	



Table 5.2.6.1-2 specifies data types re-used by the N<NF> 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 N<NF> service based interface.
Table 5.2.6.1-2: N<NF> re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	
	
	
	



[bookmark: _Toc72784244][bookmark: _Toc73041790][bookmark: _Toc81244851][bookmark: _Toc88645415][bookmark: _Toc89426327][bookmark: _Toc94033206]5.2.6.2	Structured data types
This clause will specify the structured data types.
[bookmark: _Toc72784245][bookmark: _Toc73041791][bookmark: _Toc81244852][bookmark: _Toc88645416][bookmark: _Toc89426328][bookmark: _Toc94033207]5.2.6.2.1	Introduction
This clause defines the structures to be used in resource representations.
[bookmark: _Toc72784246][bookmark: _Toc73041792][bookmark: _Toc81244853][bookmark: _Toc88645417][bookmark: _Toc89426329][bookmark: _Toc94033208]5.2.6.2.2	Type: <TypeName 1>
"Attribute name": Name of attributes that belong to the specified data type. The attribute names within a structured data type shall be unique, and their relative order inside the structured data type shall not imply any specific ordering of the corresponding JSON member names in a JSON object.
"Data type": Data type of the attribute values. If the data type is indicated as "<type>", the attribute value shall be of data type <type>. If the data type is indicated as "array(<type>)", the attribute value shall be an array (see IETF RFC 825]) that contains elements of data type <type>. If the data type is indicated as "map(<type>)", the attribute value shall be an object (see IETF RFC 8259) encoded in the corresponding OpenAPI specification as a map which values are data type <type>. <type> can either be "integer", "number", "string" or "boolean" (as defined in the OpenAPI specification [4]), or a data type defined in a 3GPP specification.
"P": Presence condition of a data structure in request body. It shall be one of "M" (for Mandatory), "C" (for Conditional) and "O" (for Optional).
"Cardinality": Defines the allowed number of occurrence of data type <type>. A cardinality of "M..N", is only allowed for data types "array(<type>)" and "map(<type>)" and indicates the number of elements within the array or map; the values M and N can either be the characters "M" and "N", respectively, or integer numbers; with M being greater than or equal 0, and N being greater than 0 and M. For data type "<type>", the cardinality shall be set to "0..1" if the Presence condition is "C" or "O", and to "1" if the Presence condition is "M".
"Description": Describes the meaning and use of the attribute and may contain normative statements..
Applicability: If the attribute is only applicable for optional feature(s) negotiated using the mechanism defined in clause 6.6 of 3GPP TS 29.500 [4], the name of the corresponding feature(s) shall be indicated in this column. If no feature is indicated. the attribute can be used with any feature.If no optional features are defined for an API, the applicability column can be omitted for that API
Table 5.2.6.2.2-1: Definition of type <TypeName 1>
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	<attribute name>
	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1" or "M..N"
	<only if applicable>
	

	
	
	
	
	
	

	
	
	
	
	
	



[bookmark: _Toc72784247][bookmark: _Toc73041793][bookmark: _Toc81244854][bookmark: _Toc88645418][bookmark: _Toc89426330][bookmark: _Toc94033209]5.2.6.2.3	Type: <TypeName 2>
And so on if there are more types to specify.
[bookmark: _Toc72784248][bookmark: _Toc73041794][bookmark: _Toc81244855][bookmark: _Toc88645419][bookmark: _Toc89426331][bookmark: _Toc94033210]5.2.6.3	Simple data types and enumerations
This clause will define simple data types and enumerations that can be referenced from data structures defined in the previous clauses.
[bookmark: _Toc72784249][bookmark: _Toc73041795][bookmark: _Toc81244856][bookmark: _Toc88645420][bookmark: _Toc89426332][bookmark: _Toc94033211]5.2.6.3.1	Introduction
This clause defines simple data types and enumerations that can be referenced from data structures defined in the previous clauses.
[bookmark: _Toc72784250][bookmark: _Toc73041796][bookmark: _Toc81244857][bookmark: _Toc88645421][bookmark: _Toc89426333][bookmark: _Toc94033212]5.2.6.3.2	Simple data types
The simple data types defined in table 5.2.6.3.2-1 shall be supported.
Table 5.2.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description
	Applicability

	
	<one simple data type, i.e. boolean, integer, number, or string>
	
	



[bookmark: _Toc72784251][bookmark: _Toc73041797][bookmark: _Toc81244858][bookmark: _Toc88645422][bookmark: _Toc89426334][bookmark: _Toc94033213]5.2.6.3.3	Enumeration: <EnumType1>
The enumeration <EnumType1> represents <something>. It shall comply with the provisions defined in table 5.2.6.3.3-1.
Table 5.2.6.3.3-1: Enumeration < EnumType1>
	Enumeration value
	Description
	Applicability

	
	
	



[bookmark: _Toc72784252][bookmark: _Toc73041798][bookmark: _Toc81244859][bookmark: _Toc88645423][bookmark: _Toc89426335][bookmark: _Toc94033214]5.2.6.3.4	Enumeration: <EnumType2>
And so on if there are more enumerations to define.
[bookmark: _Toc72784253][bookmark: _Toc73041799][bookmark: _Toc81244860][bookmark: _Toc88645424][bookmark: _Toc89426336][bookmark: _Toc94033215]5.2.6.4	Data types describing alternative data types or combinations of data types
[bookmark: _Toc72784254][bookmark: _Toc73041800][bookmark: _Toc81244861][bookmark: _Toc88645425][bookmark: _Toc89426337][bookmark: _Toc94033216]5.2.6.4.1	Type: <TypeName 1>
The data types describing alternative data types or combinations of data types shall represent an OpenAPI schema object using the "oneOf", "anyOf" or "allOf"  keyword to list alternative or to be combined data types (see the OpenAPI specification [4] and https://swagger.io/docs/specification/data-models/oneof-anyof-allof-not/).
An instance (i.e. a corresponding part of a JSON file to be evaluated against the schema) matches , i.e. a list of mutually exclusive alternative data types., as described using the OpenAPI "oneOf" keyword, if the instance matches against one and only one of the alternative data types.
An instance (i.e. a corresponding part of a JSON file to be evaluated against the schema) matches a list of non-exclusive alternative data types, as described using the OpenAPI "anyOf" keyword, if the instance matches against one or more of the alternative data types.
An instance (i.e. a corresponding part of a JSON file to be evaluated against the schema) matches a list of to be combined data types, as described using the OpenAPI "allOf" keyword, if the instance matches against all of the to be combined data types."Attribute name": Name of attributes that belong to the specified data type. The attribute names within a structured data type shall be unique, and their relative order inside the structured data type shall not imply any specific ordering of the corresponding JSON elements in a JSON object.
"Data type": Data type of the alternative or to be combined data type. If the data type is indicated as "<type>", the alternative or to be combined data type shall be of data type <type>. If the data type is indicated as "array(<type>)", the alternative or to be combined data type shall be an array (see IETF RFC 8259 [3]) that contains elements of data type <type>. If the data type is indicated as "map(<type>)", the alternative or to be combined data type shall be an object (see IETF RFC 8259 [3]) encoded in the corresponding OpenAPI specification as a map which values are of data type <type>. <type> can either be "integer", "number", "string" or "boolean" (as defined in the OpenAPI specification [4]), or a data type defined in a 3GPP specification.
"Cardinality": Defines the allowed number of occurrence of data type <type>. A cardinality of "M..N", is only allowed for data types "array(<type>)" and "map(<type>)" and indicates the number of elements within the array or map; the values M and N can either be the characters "M" and "N", respectively, or integer numbers; with M being greater than or equal 0, and N being greater than 0. For data type "<type>", the cardinality shall be set to "1".
"Description": Describes the meaning and use of the attribute and may contain normative statements.Applicability: If the attribute is only applicable for optional feature(s) negotiated using the mechanism defined in clause 6.6 of 3GPP TS 29.500 [4], the name of the corresponding feature(s) shall be indicated in this column. If no feature is indicated. the attribute can be used with any feature.
Applicability: If the type is only applicable for optional feature(s) negotiated using the mechanism defined in clause 6.6 of 3GPP TS 29.500 [2], the name of the corresponding feature(s) shall be indicated in this column. If no feature is indicated. the type can be used with any feature. If no optional features are defined for an API, the applicability column can be omitted for that API.
Table 5.2.6.4.1-1: Definition of type <Type name 1> as a list of <"mutually exclusive alternatives" / "non-exclusive alternatives" / "to be combined data types">
	Data type
	Cardinality
	Description
	Applicability

	"<type>" or "array(<type>)" or "map(<type>)"
	"1" or "M..N"
	<only if applicable>
	



[bookmark: _Toc72784255][bookmark: _Toc73041801][bookmark: _Toc81244862][bookmark: _Toc88645426][bookmark: _Toc89426338][bookmark: _Toc94033217]5.2.6.4.2	Type: <TypeName 2>
And so on if there are more types to specify.
[bookmark: _Toc72784256][bookmark: _Toc73041802][bookmark: _Toc81244863][bookmark: _Toc88645427][bookmark: _Toc89426339][bookmark: _Toc94033218]5.2.6.5	Binary data
This clause will specify what is encoded in binary part, if multipart media type is agreed to be supported by CT4 and is supported by the API. It shall be omitted if not applicable.
[bookmark: _Toc72784257][bookmark: _Toc73041803][bookmark: _Toc81244864][bookmark: _Toc88645428][bookmark: _Toc89426340][bookmark: _Toc94033219]5.2.6.5.2	Binary Data Types
Table 5.2.6.5.2-1: Binary Data Types
	Name
	Clause defined
	Content type

	< Binary Data 1 >
e.g. N1 SM Message

	< clause >
e.g. 5.2.6.5.2
	<content type>
e.g. vnd.3gpp.5gnas

	
	
	



5.2.6.5.2	< Binary Data 1 >

And so on if there are more binary data to specify
[bookmark: _Toc72784258][bookmark: _Toc73041804][bookmark: _Toc81244865][bookmark: _Toc88645429][bookmark: _Toc89426341][bookmark: _Toc94033220]5.2.7	Error Handling
This clause will include a reference to the general error handling principles specified in TS 29.501, and further specify any general error handling aspect specific to the API, if any Error handling specific to each method (and resource) is specified in clauses 5.2.3. and 6.1.4.
[bookmark: _Toc72784259][bookmark: _Toc73041805][bookmark: _Toc81244866][bookmark: _Toc88645430][bookmark: _Toc89426342][bookmark: _Toc94033221]5.2.7.1	General
For the Nmfaf_3caDataManagement API, HTTP error responses shall be supported as specified in clause 4.8 of 3GPP TS 29.501 [5]. Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [4] shall be supported for an HTTP method if the corresponding HTTP status codes are specified as mandatory for that HTTP method in table 5.2.7.1-1 of 3GPP TS 29.500 [4].
In addition, the requirements in the following clauses are applicable for the Nmfaf_3caDataManagement API.
[bookmark: _Toc72784260][bookmark: _Toc73041806][bookmark: _Toc81244867][bookmark: _Toc88645431][bookmark: _Toc89426343][bookmark: _Toc94033222]5.2.7.2	Protocol Errors
No specific procedures for the Nmfaf_3caDataManagement service are specified.
Or add specific information for the API if applicable.
[bookmark: _Toc72784261][bookmark: _Toc73041807][bookmark: _Toc81244868][bookmark: _Toc88645432][bookmark: _Toc89426344][bookmark: _Toc94033223]5.2.7.3	Application Errors
The application errors defined for the Nmfaf_3caDataManagement service are listed in Table 5.2.7.3-1.
Table 5.2.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	
	
	



[bookmark: _Toc72784262][bookmark: _Toc73041808][bookmark: _Toc81244869][bookmark: _Toc88645433][bookmark: _Toc89426345][bookmark: _Toc94033224]5.2.8	Feature negotiation
The optional features in table 5.2.8-1 are defined for the Nmfaf_3caDataManagement API. They shall be negotiated using the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].
Table 5.2.8-1: Supported Features
	Feature number
	Feature Name
	Description

	
	
	



[bookmark: _Toc72784263][bookmark: _Toc73041809][bookmark: _Toc81244870][bookmark: _Toc88645434][bookmark: _Toc89426346][bookmark: _Toc94033225]5.2.9	Security
As indicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nmfaf_3caDataManagement API may be authorized by means of the OAuth2 protocol (see IETF RFC 6749 [9]), based on local configuration, using the "Client Credentials" authorization grant, where the NRF (see 3GPP TS 29.510 [10]) plays the role of the authorization server.
If OAuth2 is used, an NF Service Consumer, prior to consuming services offered by the Nmfaf_3caDataManagement API, shall obtain a "token" from the authorization server, by invoking the Access Token Request service, as described in 3GPP TS 29.510 [10], clause 5.4.2.2.
NOTE:	When multiple NRFs are deployed in a network, the NRF used as authorization server is the same NRF that the NF Service Consumer used for discovering the Nmfaf_3caDataManagement service.
The Nmfaf_3caDataManagement API defines a single scope "nmfaf_3cadatamanagement" for the entire service, and it does not define any additional scopes at resource or operation level.

[bookmark: _Toc510696650][bookmark: _Toc35971450][bookmark: _Toc36812181][bookmark: _Toc72784264][bookmark: _Toc73041810][bookmark: _Toc81244871][bookmark: _Toc88645435][bookmark: _Toc89426347][bookmark: _Toc94033226]
Annex A (normative):
OpenAPI specification
[bookmark: _Toc510696651][bookmark: _Toc35971451][bookmark: _Toc36812182][bookmark: _Toc72784265][bookmark: _Toc73041811][bookmark: _Toc81244872][bookmark: _Toc88645436][bookmark: _Toc89426348][bookmark: _Toc94033227]A.1	General
[bookmark: _Toc510696652]This Annex specifies the formal definition of the API(s) defined in the present specification. It consists of OpenAPI 3.0.0 specifications in YAML format.
This Annex takes precedence when being discrepant to other parts of the specification with respect to the encoding of information elements and methods within the API(s).
NOTE 1:	The semantics and procedures, as well as conditions, e.g. for the applicability and allowed combinations of attributes or values, not expressed in the OpenAPI definitions but defined in other parts of the specification also apply.
[bookmark: _Toc35971452]Informative copies of the OpenAPI specification files contained in this 3GPP Technical Specification are available on a Git-based repository that uses the GitLab software version control system (see 3GPP TS 29.501 [5] clause 5.3.1 and 3GPP TR 21.900 [7] clause 5B).
[bookmark: _Toc72784266][bookmark: _Toc73041812][bookmark: _Toc81244873][bookmark: _Toc88645437][bookmark: _Toc89426349][bookmark: _Toc94033228]A.2	Nmfaf_3daDataManagement API
[bookmark: _Toc72784267][bookmark: _Toc73041813][bookmark: _Toc81244874][bookmark: _Toc88645438][bookmark: _Toc89426350][bookmark: _Toc94033229]A.3	Nmfaf_3caDataManagement API

[bookmark: historyclause][bookmark: _Toc2086459][bookmark: _Toc72784268][bookmark: _Toc73041814][bookmark: _Toc81244875][bookmark: _Toc88645439][bookmark: _Toc89426351][bookmark: _Toc94033230]
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