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Foreword
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.
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1	Scope
The present document specifies the stage 3 protocol and data model for the Nudsf Service Based Interface. It provides stage 3 protocol definitions and message flows, and specifies the API for each service offered by the UDSF.
The 5G System stage 2 architecture and procedures are specified in 3GPP TS 23.501 [2] 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: _Toc22187526][bookmark: _Toc22630748][bookmark: _Toc34227000][bookmark: _Toc34749715][bookmark: _Toc34750273][bookmark: _Toc34750463][bookmark: _Toc35940869][bookmark: _Toc35937302][bookmark: _Toc36463696]2	References
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 23.501: "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]	IETF RFC 6902: "JavaScript Object Notation (JSON) Patch".
[15]	IETF RFC 7231: "Hypertext Transfer Protocol (HTTP/1.1): Semantics and Content".
[16]	IETF RFC 7232: "Hypertext Transfer Protocol (HTTP/1.1): Conditional Requests".
[17]	IETF RFC 7234: "Hypertext Transfer Protocol (HTTP/1.1): Caching".
[18]	ISO/IEC 14977: "Information technology – Syntactic metalanguage - Extended BNF".
[19]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".
[20]	IETF RFC 2045: "Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies".
[21]	IETF RFC 2046: "Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types".
[bookmark: _Toc2086437][bookmark: _Toc34750274][bookmark: _Toc34750464][bookmark: _Toc35940870][bookmark: _Toc35937303][bookmark: _Toc36463697]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc2086438][bookmark: _Toc34750275][bookmark: _Toc34750465][bookmark: _Toc35940871][bookmark: _Toc35937304][bookmark: _Toc36463698]3.1	Terms
void
[bookmark: _Toc2086439][bookmark: _Toc34750276][bookmark: _Toc34750466][bookmark: _Toc35940872][bookmark: _Toc35937305][bookmark: _Toc36463699]3.2	Symbols
void
[bookmark: _Toc2086440][bookmark: _Toc34750277][bookmark: _Toc34750467][bookmark: _Toc35940873][bookmark: _Toc35937306][bookmark: _Toc36463700]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].
5GC	5G Core Network
BNF	Backus–Naur Form
EBNF	Extended BNF
CP	Control Plane
MIME	Multipurpose Internet Mail Extensions
NF	Network Function
UDSF	Unstructured Data Storage Function
[bookmark: _Toc22187531][bookmark: _Toc22630753][bookmark: _Toc34227003][bookmark: _Toc34749718][bookmark: _Toc34750278][bookmark: _Toc34750468][bookmark: _Toc35940874][bookmark: _Toc35937307][bookmark: _Toc36463701]4	Overview
The UDSF, as depicted in Figure 4.1-1 below, is described in clause 4.2.5 of 3GPP TS 23.501 [2]. Any of the 5GS NFs can make use of the UDSF to store and retrieve unstructured data, i.e., data that is not defined in 3GPP specifications. The UDSF is deployed in the same network where the CP NF is located and the same UDSF may be shared by all the NFs in the PLMN to store/retrieve their respective data or an NF may have its own UDSF depending on operator configuration.
NOTE 1:	Structured data in this specification refers to data for which the structure is defined in 3GPP specifications. Unstructured data refers to data for which the structure is not defined in 3GPP specifications.


Figure 4.1-1: Reference model – UDSF
[bookmark: _Toc22187532][bookmark: _Toc22630754][bookmark: _Toc34227004][bookmark: _Toc34749719][bookmark: _Toc34750279][bookmark: _Toc34750469][bookmark: _Toc35940875][bookmark: _Toc35937308][bookmark: _Toc36463702]5	Services offered by the UDSF
[bookmark: _Toc22187533][bookmark: _Toc22630755][bookmark: _Toc34227005][bookmark: _Toc34749720][bookmark: _Toc34750280][bookmark: _Toc34750470][bookmark: _Toc35940876][bookmark: _Toc35937309][bookmark: _Toc36463703]5.1	Introduction
The UDSF offers the following services via the Nudsf service based interface:
-	Nudsf_DataRepository Service
NOTE:	This service corresponds to the Nudsf_UnstructuredDataManagement service in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3].
Table 5.1-1 summarizes the corresponding APIs defined for this specification.
Table 5.1-1: API Descriptions
	Service Name
	Clause
	Description
	OpenAPI Specification File
	apiName
	Annex

	Nudsf_DataRepository
	6.1
	UDSF Data Repository Service
	TS29598_Nudsf_DataRepository.yaml
	nudsf-dr
	A.2



[bookmark: _Toc22187534][bookmark: _Toc22630756][bookmark: _Toc34227006][bookmark: _Toc34749721][bookmark: _Toc34750281][bookmark: _Toc34750471][bookmark: _Toc35940877][bookmark: _Toc35937310][bookmark: _Toc36463704]5.2	Nudsf_DataRepository Service
[bookmark: _Toc22187535][bookmark: _Toc22630757][bookmark: _Toc34227007][bookmark: _Toc34749722][bookmark: _Toc34750282][bookmark: _Toc34750472][bookmark: _Toc35940878][bookmark: _Toc35937311][bookmark: _Toc36463705]5.2.1	Service Description
The UDSF is acting as an NF Service Producer. It provides UDSF data repository service to the NF service consumer. Any NF may use the UDSF to store unstructured data.
NOTE 1:	Structured data in this specification refers to data for which the structure is defined in 3GPP specifications. Unstructured data refers to data for which the structure is not defined in 3GPP specifications.
[bookmark: _Toc22187536][bookmark: _Toc22630758][bookmark: _Toc34227008][bookmark: _Toc34749723][bookmark: _Toc34750283][bookmark: _Toc34750473][bookmark: _Toc35940879][bookmark: _Toc35937312][bookmark: _Toc36463706]5.2.2	Service Operations
[bookmark: _Toc22187537][bookmark: _Toc22630759][bookmark: _Toc34227009][bookmark: _Toc34749724][bookmark: _Toc34750284][bookmark: _Toc34750474][bookmark: _Toc35940880][bookmark: _Toc35937313][bookmark: _Toc36463707]5.2.2.1	Introduction
For the Nudsf_DataRepository service, the following service operations are defined:
-	Query
-	Create
-	Update
-	Delete
[bookmark: _Toc22187538][bookmark: _Toc22630760][bookmark: _Toc34227010][bookmark: _Toc34749725][bookmark: _Toc34750285][bookmark: _Toc34750475][bookmark: _Toc35940881][bookmark: _Toc35937314][bookmark: _Toc36463708]5.2.2.2	Query
[bookmark: _Toc22187539][bookmark: _Toc22630761][bookmark: _Toc34227011][bookmark: _Toc34749726][bookmark: _Toc34750286][bookmark: _Toc34750476][bookmark: _Toc35940882][bookmark: _Toc35937315][bookmark: _Toc36463709]5.2.2.2.1	General
The following procedures using the Query service operation are supported:
-	Record Retrieval
-	Meta Retrieval
-	Blocks Retrieval
-	Block Retrieval
-	Search
[bookmark: _Toc22187540][bookmark: _Toc22630762][bookmark: _Toc34227012][bookmark: _Toc34749727][bookmark: _Toc34750287][bookmark: _Toc34750477][bookmark: _Toc35940883][bookmark: _Toc35937316][bookmark: _Toc36463710]5.2.2.2.2	Record Retrieval
Figure 5.2.2.2.2-1 shows a scenario where the NF service consumer sends a request to the UDSF to retrieve a record that matches the provided recordId and optionally includes the query parameter supported-features.


Figure 5.2.2.2.2-1: Requesting a Record
1.	The NF service consumer (any NF) sends a GET request to the resource indicated by recordId.
2a.	On success, the UDSF responds with "200 OK" with the message body containing the record.
2b.	If the record for the given recordId does not exist in the UDSF, the HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the ProblemDetails element).
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the GET response body.
[bookmark: _Toc22187541][bookmark: _Toc22630763][bookmark: _Toc34227013][bookmark: _Toc34749728][bookmark: _Toc34750288][bookmark: _Toc34750478][bookmark: _Toc35940884][bookmark: _Toc35937317][bookmark: _Toc36463711]5.2.2.2.3	Meta Retrieval
Figure 5.2.2.2.3-1 shows a scenario where the NF service consumer sends a request to the UDSF to retrieve meta data associated with the provided recordId and optionally includes the query parameter supported-features.


Figure 5.2.2.2.3-1: Requesting Meta for a Record
1.	The NF service consumer (any NF) sends a GET request to the meta resource associated with the record indicated by recordId.
2a.	On success, the UDSF responds with "200 OK" with the message body containing the RecordMeta.
2b.	If the record for the given recordId and thus the RecordMeta does not exist in the UDSF, the HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the ProblemDetails element).
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the GET response body.
[bookmark: _Toc34227014][bookmark: _Toc34749729][bookmark: _Toc34750289][bookmark: _Toc34750479][bookmark: _Toc35940885][bookmark: _Toc35937318][bookmark: _Toc36463712]5.2.2.2.4	Blocks Retrieval
Figure 5.2.2.2.4-1 shows a scenario where the NF service consumer sends a request to the UDSF to retrieve (all) the blocks associated with the provided recordId and optionally includes the query parameter supported-features.


Figure 5.2.2.2.4-1: Requesting Blocks
1.	The NF service consumer (any NF) sends a GET request to the resource indicated by recordId.
2a.	On success, the UDSF responds with "200 OK" with the message body containing the Blocks associated with the record.
2b.	If a Block for the given recordId does not exist in the UDSF, the HTTP status code "204 No Content" shall be returned.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the GET response body.
[bookmark: _Toc34227015][bookmark: _Toc34749730][bookmark: _Toc34750290][bookmark: _Toc34750480][bookmark: _Toc35940886][bookmark: _Toc35937319][bookmark: _Toc36463713]5.2.2.2.5	Block Retrieval
Figure 5.2.2.2.5-1 shows a scenario where the NF service consumer sends a request to the UDSF to retrieve a single block associated with the provided recordId and blockId and optionally includes the query parameter supported-features.


Figure 5.2.2.2.5-1: Requesting a Block
1.	The NF service consumer (any NF) sends a GET request to the resource indicated by recordId and blockId.
2a.	On success, the UDSF responds with "200 OK" with the message body containing the Block associated with the blockId.
2b.	If the Block for the given recordId and blockId does not exist in the UDSF, the HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the ProblemDetails element).
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the GET response body.
[bookmark: _Toc34227016][bookmark: _Toc34749731][bookmark: _Toc34750291][bookmark: _Toc34750481][bookmark: _Toc35940887][bookmark: _Toc35937320][bookmark: _Toc36463714]5.2.2.2.6	Search
Figure 5.2.2.2.6-1 shows a scenario where the NF service consumer sends a request to the UDSF to search a record that matches the provided search criteria.
The request contains the query parameters filter and optionally supported-features, limit-range, page-number and count-indicator.


Figure 5.2.2.2.6-1: Searching for Records
1.	The NF service consumer (any NF) sends a GET request to the Records resource with the filter query parameter indicating the search criteria.
2a.	On success, the UDSF responds with "200 OK" with the message body containing the RecordSearchResult.
2b.	If the UDSF is not able to return any record for the given search criteria, the HTTP status code "204 No Content" shall be returned.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the GET response body.
[bookmark: _Toc22187542][bookmark: _Toc22630764][bookmark: _Toc34227017][bookmark: _Toc34749732][bookmark: _Toc34750292][bookmark: _Toc34750482][bookmark: _Toc35940888][bookmark: _Toc35937321][bookmark: _Toc36463715]5.2.2.3	Create
[bookmark: _Toc34227018][bookmark: _Toc34749733][bookmark: _Toc34750293][bookmark: _Toc34750483][bookmark: _Toc35940889][bookmark: _Toc35937322][bookmark: _Toc36463716]5.2.2.3.1	General
The following procedures using the Create service operation are supported:
-	Record Create
-	Block Create
[bookmark: _Toc34227019][bookmark: _Toc34749734][bookmark: _Toc34750294][bookmark: _Toc34750484][bookmark: _Toc35940890][bookmark: _Toc35937323][bookmark: _Toc36463717]5.2.2.3.2	Record Create
Figure 5.2.2.3.2-1 shows a scenario where the NF service consumer sends a request to the UDSF to create a record with the provided recordId.
The request contains the recordId and optionally the query parameters supported-features and get-previous.


Figure 5.2.2.3.2-1: Create a Record
1.	The NF service consumer (any NF) sends a PUT request to create the resource indicated by recordId. The request body contains the meta, zero or more blocks. The record meta information is mandatory and shall be the first part and the remaining parts of the request body (if any) shall be child blocks. If the record meta information is received with record expiry details, UDSF shall create an implicit subscription locally and notify the NF service consumer on record expiry.
2a.	On success, "201 Created" shall be returned, the payload body of the PUT response should contain the representation of the created resource, and the "Location" header shall be present and shall contain the URI of the created resource.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the PUT response body.
[bookmark: _Toc34227020][bookmark: _Toc34749735][bookmark: _Toc34750295][bookmark: _Toc34750485][bookmark: _Toc35940891][bookmark: _Toc35937324][bookmark: _Toc36463718]5.2.2.3.3	Block Create
Figure 5.2.2.3.3-1 shows a scenario where the NF service consumer sends a request to the UDSF to create a block with the provided blockId.
The request contains the blockid and optionally the query parameters supported-features and get-previous.


Figure 5.2.2.3.3-1: Create a Block
1.	The NF service consumer (any NF) sends a PUT request to create the resource indicated by blockId.
2a.	On success, "201 Created" shall be returned, the payload body of the PUT response should contain the representation of the created resource, and the "Location" header shall be present and shall contain the URI of the created resource.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the PUT response body.
[bookmark: _Toc34227021][bookmark: _Toc34749736][bookmark: _Toc34750296][bookmark: _Toc34750486][bookmark: _Toc35940892][bookmark: _Toc35937325][bookmark: _Toc36463719]5.2.2.4	Update
[bookmark: _Toc34227022][bookmark: _Toc34749737][bookmark: _Toc34750297][bookmark: _Toc34750487][bookmark: _Toc35940893][bookmark: _Toc35937326][bookmark: _Toc36463720]5.2.2.4.1	General
The following procedures using the Update service operation are supported:
-	Record Update
-	Block Update
-	Meta Update
[bookmark: _Toc34227023][bookmark: _Toc34749738][bookmark: _Toc34750298][bookmark: _Toc34750488][bookmark: _Toc35940894][bookmark: _Toc35937327][bookmark: _Toc36463721]5.2.2.4.2	Record Update
Figure 5.2.2.4.2-1 shows a scenario where the NF service consumer sends a request to the UDSF to update a record with the provided recordId.
The request contains the recordId and optionally the query parameters supported-features and get-previous.
The update shall include meta, zero or more blocks. The record meta information shall be the first part and is mandatory and the remaining parts of the body (if any) shall be interpreted as child blocks. Existing record, meta and blocks shall be discarded and the new record, meta and blocks (if any) shall be created.
NOTE:	The order of the returned blocks in the response is not guaranteed and can be different from the order used to create them.


Figure 5.2.2.4.2-1: Update a record
1.	The NF service consumer shall send a PUT request to the resource representing the record that is to be updated, and may include meta, zero or more blocks. The record meta information is mandatory and shall be the first part and the remaining parts of the request body (if any) shall be child blocks. An existing record, i.e., meta and blocks shall be discarded and the new record, meta and blocks (if any) shall be created.
2a.	On success, the UDSF shall respond with "204 No Content" if no record is returned, i.e. the get-previous query parameter was not included in the request.
2b.	On success, the UDSF shall respond with "200 OK" if a record is returned, i.e. the get-previous query parameter was included in the request.
2c.	On failure, the UDSF shall respond with "412 Precondition Failed" if one or more conditions given in the request header fields evaluated to false. The RecordBody shall include the stored Record if the get-previous query parameter was included in the request.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the PUT response body.
[bookmark: _Toc34227024][bookmark: _Toc34749739][bookmark: _Toc34750299][bookmark: _Toc34750489][bookmark: _Toc35940895][bookmark: _Toc35937328][bookmark: _Toc36463722]5.2.2.4.3	Block Update
Figure 5.2.2.4.3-1 shows a scenario where the NF service consumer sends a request to the UDSF to update a block with the provided blockId.
The request contains the recordId, blockId and the optional query parameters supported-features, get-previous and the data that is to be updated.


Figure 5.2.2.4.3-1: Update a block
1.	The NF service consumer shall send a PUT request to the resource representing the block that is to be updated.
2a.	On success, the UDSF shall respond with "204 No Content" if no record is returned, i.e. the get-previous query parameter was not included in the request.
2b.	On success, the UDSF shall respond with "200 OK" if a record is returned, i.e. the get-previous query parameter was included in the request.
2c.	On failure, the UDSF shall respond with "412 Precondition Failed" if one or more conditions given in the request header fields evaluated to false. The BlockBody shall be included with the stored Block if the get-previous query parameter was included in the request.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the PUT response body.
[bookmark: _Toc34227025][bookmark: _Toc34749740][bookmark: _Toc34750300][bookmark: _Toc34750490][bookmark: _Toc35940896][bookmark: _Toc35937329][bookmark: _Toc36463723]5.2.2.4.4	Meta Update
Figure 5.2.2.4.4-1 shows a scenario where the NF service consumer sends a request to the UDSF to update the meta data associated with the provided recordId and optionally the query parameter supported-features and the data that is to be updated.


Figure 5.2.2.4.4-1: Update meta
1.	The NF service consumer shall send a PATCH request to the resource representing the meta of the record.
2a.	On success, if all the modification instructions in the PATCH request have been implemented, the UDSF shall respond with "204 No Content".
2b.	On partial success, i.e. if one or more modification instructions have been discarded, "200 OK" with the execution report, shall be returned.
2c.	On failure, the UDSF shall respond with "404 Not Found" if the record indicated by the recordId and thus the meta does not exist and shall include the ProblemDetails.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the PUT response body.
[bookmark: _Toc34227026][bookmark: _Toc34749741][bookmark: _Toc34750301][bookmark: _Toc34750491][bookmark: _Toc35940897][bookmark: _Toc35937330][bookmark: _Toc36463724]5.2.2.5	Delete
[bookmark: _Toc34227027][bookmark: _Toc34749742][bookmark: _Toc34750302][bookmark: _Toc34750492][bookmark: _Toc35940898][bookmark: _Toc35937331][bookmark: _Toc36463725]5.2.2.5.1	General
The following procedures using the Delete service operation are supported:
-	Record Delete
-	Block Delete
[bookmark: _Toc34227028][bookmark: _Toc34749743][bookmark: _Toc34750303][bookmark: _Toc34750493][bookmark: _Toc35940899][bookmark: _Toc35937332][bookmark: _Toc36463726]5.2.2.5.2	Record Delete
Figure 5.2.2.5.2-1 shows a scenario where the NF service consumer sends a request to the UDSF to Delete a record with the provided recordId.
The request contains the record id and optionally the query parameters supported-features and get-previous.



Figure 5.2.2.5.2-1: Delete a record
1.	The NF service consumer shall send a DELETE request to the resource representing the record. The UDSF shall delete any resource associated with the resource (meta and block(s)).
2a.	On success, the UDSF shall respond with "204 No Content" if no record is returned, i.e. the get-previous query parameter was not included in the request.
2b.	On success, the UDSF shall respond with "200 OK" if a record is returned, i.e. the get-previous query parameter was included in the request.
2c.	On failure, the UDSF shall respond with "404 Not Found" if the record does not exist and shall include the ProblemDetails.
2d.	On failure, the UDSF shall respond with "412 Precondition Failed" if one or more conditions given in the request header fields evaluated to false and the get-previous query parameter was included in the request. The RecordBody shall be included if the get-previous query parameter was included in the request.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the DELETE response body.
[bookmark: _Toc34227029][bookmark: _Toc34749744][bookmark: _Toc34750304][bookmark: _Toc34750494][bookmark: _Toc35940900][bookmark: _Toc35937333][bookmark: _Toc36463727]5.2.2.5.3	Block Delete
Figure 5.2.2.5.3-1 shows a scenario where the NF service consumer sends a request to the UDSF to Delete a block with the provided blockId.
The request contains the recordId, blockId and optionally the query parameters supported-features and get-previous.


Figure 5.2.2.5.3-1: Delete a block
1.	The NF service consumer shall send a DELETE request to the resource representing the block.
2a.	On success, the UDSF shall respond with "204 No Content" if no block is returned, i.e. the get-previous query parameter was not included in the request.
2b.	On success, the UDSF shall respond with "200 OK" if a block is returned, i.e. the get-previous query parameter was included in the request.
2c.	On failure, the UDSF shall respond with "404 Not Found" if the block does not exist and shall include the ProblemDetails.
2d.	On failure, the UDSF shall respond with "412 Precondition Failed" if one or more conditions given in the request header fields evaluated to false. The BlockBody shall be included if the get-previous query parameter was included in the request.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the DELETE response body.
[bookmark: _Toc34227030][bookmark: _Toc34749745][bookmark: _Toc34750305][bookmark: _Toc34750495][bookmark: _Toc35940901][bookmark: _Toc35937334][bookmark: _Toc36463728]5.2.2.6	Notify
[bookmark: _Toc34227031][bookmark: _Toc34749746][bookmark: _Toc34750306][bookmark: _Toc34750496][bookmark: _Toc35940902][bookmark: _Toc35937335][bookmark: _Toc36463729]5.2.2.6.1	General
The following procedures using the Notify service operation are supported:
[bookmark: _Toc34227032][bookmark: _Toc34749747][bookmark: _Toc34750307][bookmark: _Toc34750497][bookmark: _Toc35940903][bookmark: _Toc35937336][bookmark: _Toc36463730]5.2.2.6.2	Record Expiry Notify
Figure5.2.2.6.2-1 shows a scenario where the UDSF notifies the NF service consumer of the expired record.
The Notify is sent by the UDSF to the NF Service Consumer when the record expires as indicated by the time to live (ttl) attribute of RecordMeta.


Figure 5.2.2.6.2-1: Record Expiry Notify
1. The UDSF shall send a POST request to the callback URI. The request shall contain the record details.
2a. On success, "204 No content" shall be returned by the NF Service Consumer to UDSF.
2b. If the NF Service Consumer does not consider the "Callback URI" as a valid notification URI, it shall return "404 Not Found" status code and shall include the ProblemDetails providing details of the error.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the POST response body.
[bookmark: _Toc22187543][bookmark: _Toc22630765][bookmark: _Toc34227033][bookmark: _Toc34749748][bookmark: _Toc34750308][bookmark: _Toc34750498][bookmark: _Toc35940904][bookmark: _Toc35937337][bookmark: _Toc36463731]6	API Definitions
[bookmark: _Toc22187544][bookmark: _Toc22630766][bookmark: _Toc34227034][bookmark: _Toc34749749][bookmark: _Toc34750309][bookmark: _Toc34750499][bookmark: _Toc35940905][bookmark: _Toc35937338][bookmark: _Toc36463732]6.1	Nudsf_DataRepository Service API
[bookmark: _Toc22187545][bookmark: _Toc22630767][bookmark: _Toc34227035][bookmark: _Toc34749750][bookmark: _Toc34750310][bookmark: _Toc34750500][bookmark: _Toc35940906][bookmark: _Toc35937339][bookmark: _Toc36463733]6.1.1	Introduction
The Nudsf_DataRepository shall use the Nudsf_DataRepository API.
The request URI used in HTTP request from the NF service consumer towards the NF service producer shall have the 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 "nudsf-dr".
-	The {apiVersion} shall be "v1".
-	The <apiSpecificResourceUriPart> shall be set as described in clause 5.3.
[bookmark: _Toc22187546][bookmark: _Toc22630768][bookmark: _Toc34227036][bookmark: _Toc34749751][bookmark: _Toc34750311][bookmark: _Toc34750501][bookmark: _Toc35940907][bookmark: _Toc35937340][bookmark: _Toc36463734]6.1.2	Usage of HTTP
[bookmark: _Toc22187547][bookmark: _Toc22630769][bookmark: _Toc34227037][bookmark: _Toc34749752][bookmark: _Toc34750312][bookmark: _Toc34750502][bookmark: _Toc35940908][bookmark: _Toc35937341][bookmark: _Toc36463735]6.1.2.1	General
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 Nudsf_DataRepository API is contained in Annex A.
[bookmark: _Toc22187548][bookmark: _Toc22630770][bookmark: _Toc34227038][bookmark: _Toc34749753][bookmark: _Toc34750313][bookmark: _Toc34750503][bookmark: _Toc35940909][bookmark: _Toc35937342][bookmark: _Toc36463736]6.1.2.2	HTTP standard headers
[bookmark: _Toc22187549][bookmark: _Toc22630771][bookmark: _Toc34227039][bookmark: _Toc34749754][bookmark: _Toc34750314][bookmark: _Toc34750504][bookmark: _Toc35940910][bookmark: _Toc35937343][bookmark: _Toc36463737]6.1.2.2.1	General
See clause 5.2.2 of 3GPP TS 29.500 [4] for the usage of HTTP standard headers.
[bookmark: _Toc22187550][bookmark: _Toc22630772][bookmark: _Toc34227040][bookmark: _Toc34749755][bookmark: _Toc34750315][bookmark: _Toc34750505][bookmark: _Toc35940911][bookmark: _Toc35937344][bookmark: _Toc36463738]6.1.2.2.2	Content type
The following content types shall be supported:
-	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".
[bookmark: _Hlk525213471][bookmark: _Hlk525213025]-	"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].
-	JSON Patch (IETF RFC 6902 [14]). The use of the JSON Patch format in a HTTP request body shall be signalled by the content type "application/json-patch+json".
[bookmark: _Toc20120564][bookmark: _Toc21623442][bookmark: _Toc27587145][bookmark: _Toc34227041][bookmark: _Toc34749756][bookmark: _Toc34750316][bookmark: _Toc34750506][bookmark: _Toc35940912][bookmark: _Toc35937345][bookmark: _Toc36463739]6.1.2.2.3	Cache-Control
As described in IETF RFC 7234 [17] clause 5.2, a "Cache-Control" header should be included in HTTP responses carrying a representation of cacheable resources. If it is included, it shall contain a "max-age" value, indicating the amount of time in seconds after which the received response is considered stale.
The "max-age" value shall be configurable by operator policy.
[bookmark: _Toc20120565][bookmark: _Toc21623443][bookmark: _Toc27587146][bookmark: _Toc34227042][bookmark: _Toc34749757][bookmark: _Toc34750317][bookmark: _Toc34750507][bookmark: _Toc35940913][bookmark: _Toc35937346][bookmark: _Toc36463740]6.1.2.2.4	ETag
As described in IETF RFC 7232 [16] clause 2.3, an "ETag" (entity-tag) header should be included in HTTP responses carrying a representation of cacheable or modifiable resources  to allow an NF Service Consumer performing a conditional GET request with an "If-None-Match" header or a conditional PUT/PATCH/DELETE request with an "If-Match" header. If it is included, it shall contain a server-generated strong validator, that allows further matching of this value (included in subsequent client requests) with a given resource representation stored in the server or in a cache.
[bookmark: _Toc20120566][bookmark: _Toc21623444][bookmark: _Toc27587147][bookmark: _Toc34227043][bookmark: _Toc34749758][bookmark: _Toc34750318][bookmark: _Toc34750508][bookmark: _Toc35940914][bookmark: _Toc35937347][bookmark: _Toc36463741]6.1.2.2.5	If-None-Match
As described in IETF RFC 7232 [16] clause 3.2, an NF Service Consumer may issue conditional GET or PUT requests towards UDSF by including an "If-None-Match" header in HTTP requests containing one or several entity tags received in previous responses for the same resource.
If the If-None-Match header is included with the PUT method, it shall be used with a value of "*" to prevent the inadvertent modification of an existing representation of the target resource when the client believes that the resource does not have a current representation.
[bookmark: _Toc20120567][bookmark: _Toc21623445][bookmark: _Toc27587148][bookmark: _Toc34227044][bookmark: _Toc34749759][bookmark: _Toc34750319][bookmark: _Toc34750509][bookmark: _Toc35940915][bookmark: _Toc35937348][bookmark: _Toc36463742]6.1.2.2.6	If-Match
As described in IETF RFC 7232 [16] clause 3.1, an NF Service Consumer may issue conditional PUT/PATCH/DELETE request towards UDSF by including an "If-Match" header in HTTP requests containing an entity tag received in previous responses for the same resource.
[bookmark: _Toc20120568][bookmark: _Toc21623446][bookmark: _Toc27587149][bookmark: _Toc34227045][bookmark: _Toc34749760][bookmark: _Toc34750320][bookmark: _Toc34750510][bookmark: _Toc35940916][bookmark: _Toc35937349][bookmark: _Toc36463743]6.1.2.2.7	Last-Modified
As described in IETF RFC 7232 [16] clause 2.2, a "Last-Modified" header should be included in HTTP responses carrying a representation of cacheable resources to allow an NF Service Consumer performing a conditional request with "If-Modified-Since" header.
[bookmark: _Toc20120569][bookmark: _Toc21623447][bookmark: _Toc27587150][bookmark: _Toc34227046][bookmark: _Toc34749761][bookmark: _Toc34750321][bookmark: _Toc34750511][bookmark: _Toc35940917][bookmark: _Toc35937350][bookmark: _Toc36463744]6.1.2.2.8	If-Modified-Since
As described in IETF RFC 7232 [16] clause 3.3, an NF Service Consumer may issue conditional GET request towards UDSF, by including an "If-Modified-Since" header in HTTP requests.
[bookmark: _Toc20120570][bookmark: _Toc21623448][bookmark: _Toc27587151][bookmark: _Toc34227047][bookmark: _Toc34749762][bookmark: _Toc34750322][bookmark: _Toc34750512][bookmark: _Toc35940918][bookmark: _Toc35937351][bookmark: _Toc36463745]6.1.2.2.9	When to Use Entity-Tags and Last-Modified Dates
Both "ETag" and "Last-Modified" headers should be sent in the same HTTP response as stated in IETF RFC 7232 [16] clause 2.4.
NOTE: "ETag" is a stronger validator than the "Last-Modified" and is preferred.
If the UDSF included an "ETag" header with the resource then a conditional GET request for this resource shall be performed with the "If-None-Match" header, and a PUT/PATCH/DELETE request for this resource shall be performed with the "If-Match" header.
[bookmark: _Toc34227048][bookmark: _Toc34749763][bookmark: _Toc34750323][bookmark: _Toc34750513][bookmark: _Toc35940919][bookmark: _Toc35937352][bookmark: _Toc36463746]6.1.2.2.10	Content-Location
As described in IETF RFC 7231 [15] clause 3.1.4.2, the UDSF shall include the Content-Location header set to the URI of the expired Record when sending a Notification to an NF Consumer.
[bookmark: _Toc22187551][bookmark: _Toc22630773][bookmark: _Toc34227049][bookmark: _Toc34749764][bookmark: _Toc34750324][bookmark: _Toc34750514][bookmark: _Toc35940920][bookmark: _Toc35937353][bookmark: _Toc36463747]6.1.2.3	HTTP custom headers
[bookmark: _Toc489605322][bookmark: _Toc492899753][bookmark: _Toc492900032][bookmark: _Toc492967834][bookmark: _Toc492972922][bookmark: _Toc492973142][bookmark: _Toc492974840]The mandatory HTTP custom header fields specified in clause 5.2.3.2 of 3GPP TS 29.500 [4] shall be applicable.
[bookmark: _Toc34227050][bookmark: _Toc34749765][bookmark: _Toc34750325][bookmark: _Toc34750515][bookmark: _Toc35940921][bookmark: _Toc35937354][bookmark: _Toc36463748]6.1.2.4	HTTP multipart messages
[bookmark: _Toc34227051][bookmark: _Toc34749766][bookmark: _Toc34750326][bookmark: _Toc34750516][bookmark: _Toc35940922][bookmark: _Toc35937355][bookmark: _Toc36463749]6.1.2.4.1	General
HTTP multipart messages shall be supported to transfer the opaque Record and Block Information in the following service operations (and HTTP messages):
-	Record (PUT/GET/DELETE)
-	BlockCollection (GET)
[bookmark: _Toc34227052][bookmark: _Toc34749767][bookmark: _Toc34750327][bookmark: _Toc34750517][bookmark: _Toc35940923][bookmark: _Toc35937356][bookmark: _Toc36463750]6.1.2.4.2	Record
The Record is encoded as an HTTP multipart message with the multipart/mixed content-type as described in IETF RFC 2046 [21].
The boundary parameter is used to delimit each part (Start of parts to RecordMeta, RecordMeta to Block, Block to Block and Block to End of parts) and shall be set to a value as in accordance with IETF  RFC 2046 [21].
The RecordMeta part shall be the first part, and shall always be present. It shall include a Content-ID header set to a "world-unique" value (see IETF RFC 2045 [20]), the Content-Type (see IETF RFC 2045 [20]) header set to "application/json" and include JSON content for the RecordMeta.
Zero or more Block parts may follow the RecordMeta Part. For each Block part in the HTTP multipart/mixed message, the Block part shall include a Content-ID header identifying the Block with a "world-unique" value (see IETF RFC 2045 [20]), a Content-Type (see IETF RFC 2045 [20]) header indicating the MIME type of the Block (any value), e.g. application/octet-stream, application/json or another applicable MIME type and the Content-Transfer-Encoding (see IETF RFC 2045 [20]) header with an appropriate value.
[bookmark: _Toc34227053][bookmark: _Toc34749768][bookmark: _Toc34750328][bookmark: _Toc34750518][bookmark: _Toc35940924][bookmark: _Toc35937357][bookmark: _Toc36463751]6.1.2.4.3	BlockCollection
The Record is encoded as an HTTP multipart message with the multipart/parallel content-type as described in IETF RFC 2046 [21].
The boundary parameter is used to delimit each part (Start of parts to Block, Block to Block and Block to End of parts) and shall be set to a value as in accordance with IETF  RFC 2046 [21].
For the BlockCollection, zero or more Block parts may be included. For each Block part in the HTTP multipart/parallel message, the Block part shall include a Content-ID header identifying the Block with a "world-unique" value (see IETF RFC 2045 [20]), a Content-Type header indicating the MIME type of the Block (any value) e.g. application/octet-stream, application/json or another applicable MIME type and the Content-Transfer-Encoding (see IETF RFC 2045 [20]) header with an appropriate value.
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Figure 6.1.3.1-1: Resource URI structure of the nudsf-dr API
Table 6.1.3.1-1 provides an overview of the resources and applicable HTTP methods.
Table 6.1.3.1-1: Resources and methods overview
	[bookmark: _Toc22187554][bookmark: _Toc22630776]Resource name
	Resource URI
	HTTP method or custom operation
	Description

	RecordCollection
(Collection)
	{apiRoot}/nudsf-dr/v1/{realmId}/{storageId}/records
	GET
	Search for records

	Record
(Document)
	{apiRoot}/nudsf-dr/v1/{realmId}/{storageId}/records/{recordId}
	GET
	Retrieve a record

	
	
	PUT
	Create or update a record

	
	
	DELETE
	Delete a record

	Meta
(Document)
	{apiRoot}/nudsf-dr/v1/{realmId}/{storageId}/records/{recordId}/meta
	GET
	Retrieve the meta of a record

	
	
	PATCH
	Modify the meta of a record

	BlockCollection
(Collection)
	{apiRoot}/nudsf-dr/v1/{realmId}/{storageId}/records/{recordId}/blocks
	GET
	Retrieve all the blocks of a record

	Block
(Document)
	{apiRoot}/nudsf-dr/v1/{realmId}/{storageId}/records/{recordId}/blocks/{blockId}
	GET
	Retrieve a block

	
	
	PUT
	Create or update a block

	
	
	DELETE
	Delete a block



[bookmark: _Toc34227056][bookmark: _Toc34749771][bookmark: _Toc34750331][bookmark: _Toc34750521][bookmark: _Toc35940927][bookmark: _Toc35937360][bookmark: _Toc36463754]6.1.3.2	Resource: RecordCollection (Collection)
[bookmark: _Toc22187555][bookmark: _Toc22630777][bookmark: _Toc34227057][bookmark: _Toc34749772][bookmark: _Toc34750332][bookmark: _Toc34750522][bookmark: _Toc35940928][bookmark: _Toc35937361][bookmark: _Toc36463755]6.1.3.2.1	Description
This resource represents the collection of records within a storage. It can be used to search for specific records matching specific filter criteria.
[bookmark: _Toc22187556][bookmark: _Toc22630778][bookmark: _Toc34227058][bookmark: _Toc34749773][bookmark: _Toc34750333][bookmark: _Toc34750523][bookmark: _Toc35940929][bookmark: _Toc35937362][bookmark: _Toc36463756]6.1.3.2.2	Resource Definition
Resource URI: {apiRoot}/ nudsf-dr /v1/{realmId}/records
This resource shall support the resource URI variables defined in table 6.1.3.2.2-1.
Table 6.1.3.2.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See clause 6.1.1

	{realmId}
	Represents the realm Id.

	{storageId}
	Represents the storage Id.



[bookmark: _Toc22187557][bookmark: _Toc22630779][bookmark: _Toc34227059][bookmark: _Toc34749774][bookmark: _Toc34750334][bookmark: _Toc34750524][bookmark: _Toc35940930][bookmark: _Toc35937363][bookmark: _Toc36463757]6.1.3.2.3	Resource Standard Methods
[bookmark: _Toc22187558][bookmark: _Toc22630780][bookmark: _Toc34227060][bookmark: _Toc34749775][bookmark: _Toc34750335][bookmark: _Toc34750525][bookmark: _Toc35940931][bookmark: _Toc35937364][bookmark: _Toc36463758]6.1.3.2.3.1	GET
This method shall support the URI query parameters specified in table 6.1.3.2.3.1-1.
Table 6.1.3.2.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	

	filter
	SearchCondition
	M
	1
	The filter criteria for searching the records of the storage.
	

	limit-range
	Uinteger
	C
	0..1
	When set, the returned response shall contain at the most the number of record references specified by the parameter value.

If the count-indicator parameter is set in the request, this parameter shall be ignored.
	

	page-number
	Uinteger
	O
	0..1
	The record references returned in the response shall start from the indicated page number.
If not present, the producer shall use a value of 1 as default value.
When this parameter is present with a value of greater than 1, the limit-range parameter shall also be present.
	

	count-indicator
	Boolean
	O
	0..1
	If this parameter is set, the number of records that matched the criteria shall be returned and no record references shall be returned.
	



This method shall support the request data structures specified in table 6.1.3.2.3.1-2 and the response data structures and response codes specified in table 6.1.3.2.3.1-3.
Table 6.1.3.2.3.1-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.2.3.1-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	 RecordSearchResult
	M
	1
	200 OK
	The search result containing the record references matching the filter.

	n/a
	
	
	204 No Content
	The search did not result in any matching record references.

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



[bookmark: _Toc22187566][bookmark: _Toc22630788][bookmark: _Toc34227061][bookmark: _Toc34749776][bookmark: _Toc34750336][bookmark: _Toc34750526][bookmark: _Toc35940932][bookmark: _Toc35937365][bookmark: _Toc36463759]6.1.3.3	Resource: Record (Document)
[bookmark: _Toc34227062][bookmark: _Toc34749777][bookmark: _Toc34750337][bookmark: _Toc34750527][bookmark: _Toc35940933][bookmark: _Toc35937366][bookmark: _Toc36463760]6.1.3.3.1	Description
This resource represents a record within a storage.
[bookmark: _Toc34227063][bookmark: _Toc34749778][bookmark: _Toc34750338][bookmark: _Toc34750528][bookmark: _Toc35940934][bookmark: _Toc35937367][bookmark: _Toc36463761]6.1.3.3.2	Resource Definition
Resource URI: {apiRoot}/nudsf-dr/v1/{realmId}/records/{recordId}
This resource shall support the resource URI variables defined in table 6.1.3.3.2-1.
Table 6.1.3.3.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See clause 6.1.1

	{realmId}
	Represents the realm Id where the record is stored

	{storageId}
	Represents the storage Id where the record is stored

	{recordId}
	Represents the record Id of the record



[bookmark: _Toc34227064][bookmark: _Toc34749779][bookmark: _Toc34750339][bookmark: _Toc34750529][bookmark: _Toc35940935][bookmark: _Toc35937368][bookmark: _Toc36463762]6.1.3.3.3	Resource Standard Methods
[bookmark: _Toc34227065][bookmark: _Toc34749780][bookmark: _Toc34750340][bookmark: _Toc34750530][bookmark: _Toc35940936][bookmark: _Toc35937369][bookmark: _Toc36463763]6.1.3.3.3.1	GET
This method shall support the URI query parameters specified in table 6.1.3.3.3.1-1.
Table 6.1.3.3.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6.
	



This method shall support the request data structures specified in table 6.1.3.3.3.1-2 and the response data structures and response codes specified in table 6.1.3.3.3.1-3.
Table 6.1.3.3.3.1-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.3.3.1-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	RecordBody
	M
	1
	200 OK
	A response body containing the record.

	ProblemDetails
	M
	1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND
-RECORD_NOT_FOUND

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



[bookmark: _Toc34227066][bookmark: _Toc34749781][bookmark: _Toc34750341][bookmark: _Toc34750531][bookmark: _Toc35940937][bookmark: _Toc35937370][bookmark: _Toc36463764]6.1.3.3.3.2	PUT
This method shall support the URI query parameters specified in table 6.1.3.3.3.2-1.
Table 6.1.3.3.3.2-1: URI query parameters supported by the PUT method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	

	get-previous
	Boolean
	O
	0..1
	Request to return the previous record content if a record already exists in the targeted storage for the same record identifier.
	



When creating or replacing the record, meta and zero or more blocks shall be included. The record meta information shall be the first part and is mandatory. The remaining parts of the body (if any) shall be the blocks to be updated or created. See clause 6.1.2.4 for details on the encoding.
If the operation updates an existing record, then the existing record and its blocks shall be discarded and replaced by the meta and blocks supplied with the request. This also applies to the case when no new blocks are included, i.e. the old blocks (if any) shall be deleted from the record.
This method shall support the request data structures specified in table 6.1.3.3.3.2-2 and the response data structures and response codes specified in table 6.1.3.3.3.2-3.
Table 6.1.3.3.3.2-2: Data structures supported by the PUT Request Body on this resource
	Data type
	P
	Cardinality
	Description

	Record
	M
	1
	The record that is to be created including meta and zero or more blocks.



Table 6.1.3.3.3.2-3: Data structures supported by the PUT Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	RecordBody
	M
	1
	200 OK
	Upon successful update of a record, a response body containing the previous record value (if get-previous was indicated in the request, and if one exists) will be returned

	n/a
	
	
	201 CREATED
	Upon successful creation of a record, an empty response shall be returned.

	n/a
	
	
	204 NO CONTENT
	Upon successful update of a record, an empty response is returned or if no previous record value was requested.

	ProblemDetails
	M
	1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND
-RECORD_NOT_FOUND

	RecordBody
	M
	1
	412 PRECONDITION FAILED
	If one or more conditions given in the request header fields evaluated to false and get-previous was indicated in the request, the UDSF shall include the RecordBody in the response.

	NOTE:	The mandatory 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: _Toc34227067][bookmark: _Toc34749782][bookmark: _Toc34750342][bookmark: _Toc34750532][bookmark: _Toc35940938][bookmark: _Toc35937371][bookmark: _Toc36463765]6.1.3.3.3.3	DELETE
This method shall support the URI query parameters specified in table 6.1.3.3.3.3-1.
Table 6.1.3.3.3.3-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	

	get-previous
	Boolean
	O
	0..1
	Request to return the record content if a record exists in the targeted storage for the same record identifier.
	



This method shall support the request data structures specified in table 6.1.3.3.3.3-2 and the response data structures and response codes specified in table 6.1.3.3.3.3-3.
Table 6.1.3.3.3.3-2: Data structures supported by the DELETE Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.3.3.3-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	RecordBody
	O
	1
	200 OK
	Upon success, and a response body containing the record value with meta and associated blocks (if any), if get-previous was indicated in the request.

	n/a
	
	
	204 NO CONTENT
	Upon success and no response body containing the record was requested.

	RecordBody
	M
	1
	412 PRECONDITION FAILED
	If one or more conditions given in the request header fields evaluated to false and get-previous was indicated in the request, the UDSF shall include the RecordBody in the response.

	ProblemDetails
	M
	1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND
-RECORD_NOT_FOUND

	NOTE:	The mandatory 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: _Toc34227068][bookmark: _Toc34749783][bookmark: _Toc34750343][bookmark: _Toc34750533][bookmark: _Toc35940939][bookmark: _Toc35937372][bookmark: _Toc36463766]6.1.3.4	Resource: Meta (Document)
[bookmark: _Toc34227069][bookmark: _Toc34749784][bookmark: _Toc34750344][bookmark: _Toc34750534][bookmark: _Toc35940940][bookmark: _Toc35937373][bookmark: _Toc36463767]6.1.3.4.1	Description
This resource represents the meta associated with a record.
[bookmark: _Toc34227070][bookmark: _Toc34749785][bookmark: _Toc34750345][bookmark: _Toc34750535][bookmark: _Toc35940941][bookmark: _Toc35937374][bookmark: _Toc36463768]6.1.3.4.2	Resource Definition
Resource URI: {apiRoot}/nudsf-dr/v1/{realmId}/records/{recordId}/meta
This resource shall support the resource URI variables defined in table 6.1.3.4.2-1.
Table 6.1.3.4.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See clause 6.1.1

	{realmId}
	Represents the realm Id where the record is stored

	{storageId}
	Represents the storage Id where the record is stored

	{recordId}
	Represents the record Id of the record



[bookmark: _Toc34227071][bookmark: _Toc34749786][bookmark: _Toc34750346][bookmark: _Toc34750536][bookmark: _Toc35940942][bookmark: _Toc35937375][bookmark: _Toc36463769]6.1.3.4.3	Resource Standard Methods
[bookmark: _Toc34227072][bookmark: _Toc34749787][bookmark: _Toc34750347][bookmark: _Toc34750537][bookmark: _Toc35940943][bookmark: _Toc35937376][bookmark: _Toc36463770]6.1.3.4.3.1	GET
This method shall support the URI query parameters specified in table 6.1.3.4.3.1-1.
Table 6.1.3.4.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	



This method shall support the request data structures specified in table 6.1.3.4.3.1-2 and the response data structures and response codes specified in table 6.1.3.4.3.1-3.
Table 6.1.3.4.3.1-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.4.3.1-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	RecordMeta
	M
	1
	200 OK
	A response body containing the record meta will be returned.

	ProblemDetails
	M
	1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND
-RECORD_NOT_FOUND

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



[bookmark: _Toc34227073][bookmark: _Toc34749788][bookmark: _Toc34750348][bookmark: _Toc34750538][bookmark: _Toc35940944][bookmark: _Toc35937377][bookmark: _Toc36463771]6.1.3.4.3.2	PATCH
This method shall support the URI query parameters specified in table 6.1.3.4.3.2-1.
Table 6.1.3.4.3.2-1: URI query parameters supported by the PATCH method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	



This method shall support the request data structures specified in table 6.1.3.4.3.2-2 and the response data structures and response codes specified in table 6.1.3.4.3.2-3.
Table 6.1.3.4.3.2-2: Data structures supported by the PATCH Request Body on this resource
	Data type
	P
	Cardinality
	Description

	array(patchItem)
	M
	1..N
	A collection of patch items to apply on the record meta.



Table 6.1.3.4.3.2-3: Data structures supported by the PATCH Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	n/a
	
	
	204 No Content
	Upon successful modification, there is no body in the response message. (NOTE 2)

	PatchResult
	M
	1
	200 OK
	If one or more modification instructions have been discarded, the execution report is returned. (NOTE 2)

	ProblemDetails
	M
	1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND
-RECORD_NOT_FOUND

	NOTE 1:	In addition common data structures as listed in table 6.1.7.3-1are supported.
NOTE 2:	If all the modification instructions in the PATCH request have been implemented, the UDSF shall respond with 204 No Content response; if some of the modification instructions in the PATCH request have been discarded, the UDSF shall respond with PatchResult.



[bookmark: _Toc34227074][bookmark: _Toc34749789][bookmark: _Toc34750349][bookmark: _Toc34750539][bookmark: _Toc35940945][bookmark: _Toc35937378][bookmark: _Toc36463772]6.1.3.5	Resource: BlockCollection (Collection)
[bookmark: _Toc34227075][bookmark: _Toc34749790][bookmark: _Toc34750350][bookmark: _Toc34750540][bookmark: _Toc35940946][bookmark: _Toc35937379][bookmark: _Toc36463773]6.1.3.5.1	Description
This resource represents the collection of blocks of associated with a record.
[bookmark: _Toc34227076][bookmark: _Toc34749791][bookmark: _Toc34750351][bookmark: _Toc34750541][bookmark: _Toc35940947][bookmark: _Toc35937380][bookmark: _Toc36463774]6.1.3.5.2	Resource Definition
Resource URI: {apiRoot}/nudsf-dr/v1/{realmId}/records/{recordId}/blocks
This resource shall support the resource URI variables defined in table 6.1.3.5.2-1.
Table 6.1.3.5.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See clause 6.1.1

	{realmId}
	Represents the realm Id where the record is stored

	{storageId}
	Represents the storage Id where the record is stored

	{recordId}
	Represents the record Id of the record



[bookmark: _Toc34227077][bookmark: _Toc34749792][bookmark: _Toc34750352][bookmark: _Toc34750542][bookmark: _Toc35940948][bookmark: _Toc35937381][bookmark: _Toc36463775]6.1.3.5.3	Resource Standard Methods
[bookmark: _Toc34227078][bookmark: _Toc34749793][bookmark: _Toc34750353][bookmark: _Toc34750543][bookmark: _Toc35940949][bookmark: _Toc35937382][bookmark: _Toc36463776]6.1.3.5.3.1	GET
This method shall support the URI query parameters specified in table 6.1.3.5.3.1-1.
Table 6.1.3.5.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	



This method shall support the request data structures specified in table 6.1.3.5.3.1-2 and the response data structures and response codes specified in table 6.1.3.5.3.1-3.
Table 6.1.3.5.3.1-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.5.3.1-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	array(block)
	M
	1
	200 OK
	A response body containing one or more blocks.

	n/a
	
	
	204 NO CONTENT
	The BlockCollection did not contain any blocks.

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



[bookmark: _Toc34227079][bookmark: _Toc34749794][bookmark: _Toc34750354][bookmark: _Toc34750544][bookmark: _Toc35940950][bookmark: _Toc35937383][bookmark: _Toc36463777]6.1.3.6	Resource: Block (Document)
[bookmark: _Toc34227080][bookmark: _Toc34749795][bookmark: _Toc34750355][bookmark: _Toc34750545][bookmark: _Toc35940951][bookmark: _Toc35937384][bookmark: _Toc36463778]6.1.3.6.1	Description
This resource represents a record within a storage.
[bookmark: _Toc34227081][bookmark: _Toc34749796][bookmark: _Toc34750356][bookmark: _Toc34750546][bookmark: _Toc35940952][bookmark: _Toc35937385][bookmark: _Toc36463779]6.1.3.6.2	Resource Definition
Resource URI: {apiRoot}/nudsf-dr/v1/{realmId}/records/{recordId}/blocks/{blockId}
This resource shall support the resource URI variables defined in table 6.1.3.6.2-1.
Table 6.1.3.6.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See clause 6.1.1

	{realmId}
	Represents the realm Id where the record is stored

	{storageId}
	Represents the storage Id where the record is stored

	{recordId}
	Represents the record Id of the record

	{blockId}
	Represents the block Id of the block



[bookmark: _Toc34227082][bookmark: _Toc34749797][bookmark: _Toc34750357][bookmark: _Toc34750547][bookmark: _Toc35940953][bookmark: _Toc35937386][bookmark: _Toc36463780]6.1.3.6.3	Resource Standard Methods
[bookmark: _Toc34227083][bookmark: _Toc34749798][bookmark: _Toc34750358][bookmark: _Toc34750548][bookmark: _Toc35940954][bookmark: _Toc35937387][bookmark: _Toc36463781]6.1.3.6.3.1	GET
This method shall support the URI query parameters specified in table 6.1.3.6.3.1-1.
Table 6.1.3.6.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	



This method shall support the request data structures specified in table 6.1.3.6.3.1-2 and the response data structures and response codes specified in table 6.1.3.6.3.1-3.
Table 6.1.3.6.3.1-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.6.3.1-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	BlockBody
	M
	1
	200 OK
	Upon success, a response body containing the requested block is returned.

	ProblemDetails
	M
	1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND
-RECORD_NOT_FOUND
-BLOCK_NOT_FOUND

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



[bookmark: _Toc34227084][bookmark: _Toc34749799][bookmark: _Toc34750359][bookmark: _Toc34750549][bookmark: _Toc35940955][bookmark: _Toc35937388][bookmark: _Toc36463782]6.1.3.6.3.2	PUT
This method shall support the URI query parameters specified in table 6.1.3.6.3.2-1.
Table 6.1.3.6.3.2-1: URI query parameters supported by the PUT method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	

	get-previous
	Boolean
	O
	0..1
	Request to return the previous block content if a block already exists in the targeted storage for the same block identifier.
	



If the operation updates an existing block, then the existing block shall be discarded and replaced by the block supplied with the request.
This method shall support the request data structures specified in table 6.1.3.6.3.2-2 and the response data structures and response codes specified in table 6.1.3.6.3.2-3.
Table 6.1.3.6.3.2-2: Data structures supported by the PUT Request Body on this resource
	Data type
	P
	Cardinality
	Description

	Block
	M
	1
	The block definition that shall be created. A Content-Type http header can be set to specify the media type of the block's opaque content. If the media-type is not included, the media-type shall be set to application/octet-stream.



Table 6.1.3.6.3.2-3: Data structures supported by the PUT Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	BlockBody
	M
	1
	200 OK
	Upon successful update of a block, a response body containing the previous record value ((if get-previous was indicated in the request and if one exists) will be returned

	n/a
	
	
	201 CREATED
	Upon successful creation of a record, an empty response shall be returned.

	n/a
	
	
	204 NO CONTENT
	Upon successful update of a record, an empty response is returned if no previous record value was requested.

	ProblemDetails
	M
	1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND
-RECORD_NOT_FOUND

	BlockBody
	M
	1
	412 PRECONDITION FAILED
	If one or more conditions given in the request header fields evaluated to false and get-previous was indicated in the request, the UDSF shall include the BlockBody in the response.

	NOTE:	The mandatory 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: _Toc34227085][bookmark: _Toc34749800][bookmark: _Toc34750360][bookmark: _Toc34750550][bookmark: _Toc35940956][bookmark: _Toc35937389][bookmark: _Toc36463783]6.1.3.6.3.3	DELETE
This method shall support the URI query parameters specified in table 6.1.3.6.3.3-1.
Table 6.1.3.6.3.3-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	supported-features
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] clause 6.6
	

	get-previous
	Boolean
	O
	0..1
	Request to return the previous block content (if any).
	



This method shall support the request data structures specified in table 6.1.3.6.3.3-2 and the response data structures and response codes specified in table 6.1.3.6.3.3-3.
Table 6.1.3.6.3.3-2: Data structures supported by the DELETE Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.6.3.3-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	BlockBody
	O
	1
	200 OK
	Upon success, and a response body containing the block was requested.

	n/a
	
	
	204 NO CONTENT
	Upon success, and no response body containing the block was requested.

	BlockBody
	M
	1
	412 PRECONDITION FAILED
	If one or more conditions given in the request header fields evaluated to false and get-previous was indicated in the request, the UDSF shall include the BlockBody in the response.

	ProblemDetails
	M
	1
	404 NOT FOUND
	The "cause" attribute shall be set to one of the following application errors:
-REALM_NOT_FOUND
-STORAGE_NOT_FOUND
-RECORD_NOT_FOUND
-BLOCK_NOT_FOUND

	NOTE:	The mandatory 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: _Toc22187567][bookmark: _Toc22630789][bookmark: _Toc34227086][bookmark: _Toc34749801][bookmark: _Toc34750361][bookmark: _Toc34750551][bookmark: _Toc35940957][bookmark: _Toc35937390][bookmark: _Toc36463784]6.1.4	Custom Operations without associated resources
None.
[bookmark: _Toc22187573][bookmark: _Toc22630795][bookmark: _Toc34227087][bookmark: _Toc34749802][bookmark: _Toc34750362][bookmark: _Toc34750552][bookmark: _Toc35940958][bookmark: _Toc35937391][bookmark: _Toc36463785]6.1.5	Notifications
[bookmark: _Toc22187574][bookmark: _Toc22630796][bookmark: _Toc34227088][bookmark: _Toc34749803][bookmark: _Toc34750363][bookmark: _Toc34750553][bookmark: _Toc35940959][bookmark: _Toc35937392][bookmark: _Toc36463786]6.1.5.1	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].
[bookmark: _Toc22187575][bookmark: _Toc22630797][bookmark: _Toc34227089][bookmark: _Toc34749804][bookmark: _Toc34750364][bookmark: _Toc34750554][bookmark: _Toc35940960][bookmark: _Toc35937393][bookmark: _Toc36463787]6.1.5.2	Timer Expiry Notification
[bookmark: _Toc532994455][bookmark: _Toc22187576][bookmark: _Toc22630798][bookmark: _Toc34227090][bookmark: _Toc34749805][bookmark: _Toc34750365][bookmark: _Toc34750555][bookmark: _Toc35940961][bookmark: _Toc35937394][bookmark: _Toc36463788]6.1.5.2.1	Description
The Timer Expiry Notification is used by the NF service producer to report to an NF Consumer that the Record has expired as indicated by the ttl attribute (if set) of RecordMeta and if a callbackReference was set in the RecordMeta.
[bookmark: _Toc532994456][bookmark: _Toc22187577][bookmark: _Toc22630799][bookmark: _Toc34227091][bookmark: _Toc34749806][bookmark: _Toc34750366][bookmark: _Toc34750556][bookmark: _Toc35940962][bookmark: _Toc35937395][bookmark: _Toc36463789]6.1.5.2.2	Resource URI
The Notification URI "{callbackReference}" shall be used with the resource URI variables defined in table 6.1.5.2.2-1.
Table 6.1.5.2.2-1: Resource URI variables for this resource
	Name
	Definition

	callbackReference
	String formatted as URI with the Notification Uri



[bookmark: _Toc532994457][bookmark: _Toc22187578][bookmark: _Toc22630800][bookmark: _Toc34227092][bookmark: _Toc34749807][bookmark: _Toc34750367][bookmark: _Toc34750557][bookmark: _Toc35940963][bookmark: _Toc35937396][bookmark: _Toc36463790]6.1.5.2.3	Standard Methods
[bookmark: _Toc532994458][bookmark: _Toc22187579][bookmark: _Toc22630801][bookmark: _Toc34227093][bookmark: _Toc34749808][bookmark: _Toc34750368][bookmark: _Toc34750558][bookmark: _Toc35940964][bookmark: _Toc35937397][bookmark: _Toc36463791]6.1.5.2.3.1	POST
This method shall support the request data structures specified in table 6.1.5.2.3.1-1 and the response data structures and response codes specified in table 6.1.5.2.3.1-1.
Table 6.1.5.2.3.1-2: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	RecordBody
	"M"
	"1"
	The RecordBody of the record that was deleted.



Table 6.1.5.2.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	
	204 No Content
	Upon success, an empty response body shall be returned.

	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.



[bookmark: _Toc22187581][bookmark: _Toc22630803][bookmark: _Toc34227094][bookmark: _Toc34749809][bookmark: _Toc34750369][bookmark: _Toc34750559][bookmark: _Toc35940965][bookmark: _Toc35937398][bookmark: _Toc36463792]6.1.6	Data Model
[bookmark: _Toc22187582][bookmark: _Toc22630804][bookmark: _Toc34227095][bookmark: _Toc34749810][bookmark: _Toc34750370][bookmark: _Toc34750560][bookmark: _Toc35940966][bookmark: _Toc35937399][bookmark: _Toc36463793]6.1.6.1	General
This clause specifies the application data model supported by the API.
Table 6.1.6.1-1 specifies the data types defined for the Nudsf service based interface protocol. For simple data types defined for the Nudsf_DataRepository service API see table 6.1.6.3.2-1.
Table 6.1.6.1-1: Nudsf specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	RecordSearchResult
	6.1.6.2.2
	Record Search Result
	

	RecordMeta
	6.1.6.2.3
	Record Meta
	

	RecordBody
	6.1.6.2.4
	Record Body
	

	Record
	6.1.6.2.5
	Record
	

	BlockBody
	6.1.6.2.6
	Block Body
	

	Block
	6.1.6.2.7
	Block
	

	SearchCondition
	6.1.6.2.8
	Search Condition
	

	SearchComparison
	6.1.6.2.9
	Search Comparison
	

	ComparisonOperator
	6.1.6.3.3
	Comparison Operator
	

	ConditionOperator
	6.1.6.3.4
	Condition Operator
	

	SearchExpression
	6.1.6.4.1
	Search Expression
	



Table 6.1.6.1-2 specifies data types re-used by the Nudsf 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 Nudsf service based interface.
Table 6.1.6.1-2: Nudsf re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	SupportedFeatures
	3GPP TS 29.571 [19]
	see 3GPP TS 29.500 [4] clause 6.6.
	

	PatchItem
	3GPP TS 29.571 [19]
	Data structure used for JSON patch.
	

	PatchResult
	3GPP TS 29.571 [19]
	
	



[bookmark: _Toc22187583][bookmark: _Toc22630805][bookmark: _Toc34227096][bookmark: _Toc34749811][bookmark: _Toc34750371][bookmark: _Toc34750561][bookmark: _Toc35940967][bookmark: _Toc35937400][bookmark: _Toc36463794]6.1.6.2	Structured data types
[bookmark: _Toc22187584][bookmark: _Toc22630806][bookmark: _Toc34227097][bookmark: _Toc34749812][bookmark: _Toc34750372][bookmark: _Toc34750562][bookmark: _Toc35940968][bookmark: _Toc35937401][bookmark: _Toc36463795]6.1.6.2.1	Introduction
This clause defines the structures to be used in resource representations.
[bookmark: _Toc22187585][bookmark: _Toc22630807][bookmark: _Toc34227098][bookmark: _Toc34749813][bookmark: _Toc34750373][bookmark: _Toc34750563][bookmark: _Toc35940969][bookmark: _Toc35937402][bookmark: _Toc36463796]6.1.6.2.2	Type: RecordSearchResult
Table 6.1.6.2.2-1: Definition of type RecordSearchResult
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	count
	Uinteger
	M
	1
	The number of records found by the search.
	

	references
	array(Uri)
	O
	1..N
	The Record references found by the search.
	



[bookmark: _Toc22187586][bookmark: _Toc22630808][bookmark: _Toc34227099][bookmark: _Toc34749814][bookmark: _Toc34750374][bookmark: _Toc34750564][bookmark: _Toc35940970][bookmark: _Toc35937403][bookmark: _Toc36463797]6.1.6.2.3	Type: RecordMeta
Table 6.1.6.2.3-1: Definition of type RecordMeta
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	tags
	map(array(string))
	O
	1..N
	A map of tag name/values pairs, where the tag name is a unique string name that is the primary key of the map and is paired with an array of string values.
	

	ttl
	DateTime
	O
	0..1
	ttl refers to the lifetime of the record. After the expiry, the record shall be deleted.
	

	callbackReference
	Uri
	O
	0..1
	The Uri where the NF Service Consumer shall receive notification on the expiry of the Record as indicated by the ttl attribute if desired.
	



Editor's Note: It is FFS to define how a change in the ttl value due to an operator policy is returned back to the NF Consumer that works with the "get-previous" mechanism.
[bookmark: _Toc34227100][bookmark: _Toc34749815][bookmark: _Toc34750375][bookmark: _Toc34750565][bookmark: _Toc35940971][bookmark: _Toc35937404][bookmark: _Toc36463798]6.1.6.2.4	Type: RecordBody
Table 6.1.6.2.4-1: Definition of type RecordBody
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	record
	Record
	M
	1
	The record.
	



[bookmark: _Toc34227101][bookmark: _Toc34749816][bookmark: _Toc34750376][bookmark: _Toc34750566][bookmark: _Toc35940972][bookmark: _Toc35937405][bookmark: _Toc36463799]6.1.6.2.5	Type: Record
Table 6.1.6.2.5-1: Definition of type Record
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	meta
	RecordMeta
	M
	1
	The meta of a record.
	

	blocks
	array(Block)
	M
	1..N
	The block(s) making up the record.
	



[bookmark: _Toc34227102][bookmark: _Toc34749817][bookmark: _Toc34750377][bookmark: _Toc34750567][bookmark: _Toc35940973][bookmark: _Toc35937406][bookmark: _Toc36463800]6.1.6.2.6	Type: BlockBody
Table 6.1.6.2.6-1: Definition of type BlockBody
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	block
	Block
	M
	1
	The block.
	



[bookmark: _Toc34227103][bookmark: _Toc34749818][bookmark: _Toc34750378][bookmark: _Toc34750568][bookmark: _Toc35940974][bookmark: _Toc35937407][bookmark: _Toc36463801]6.1.6.2.7	Type: Block
Table 6.1.6.2.7-1: Definition of type Block
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	value
	Any Type
	M
	1
	The block value of any data type.
	



[bookmark: _Toc34227104][bookmark: _Toc34749819][bookmark: _Toc34750379][bookmark: _Toc34750569][bookmark: _Toc35940975][bookmark: _Toc35937408][bookmark: _Toc36463802]6.1.6.2.8	Type: SearchCondition
Table 6.1.6.2.8-1: Definition of type SearchCondition
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	cond
	ConditionOperator
	M
	1
	Logical operator ("AND", "OR" or "NOT")
	

	units
	array(SearchExpression)
	M
	1..N
	For the logical "NOT" operator indicated in the cond attribute, only one member shall be present in the array.

For the logical "AND" or "OR" operators indicated in the cond attribute, at least two members shall be present in the array and all the members in the array shall be interpreted as logically concatenated with the logical operator.
	



[bookmark: _Toc34227105][bookmark: _Toc34749820][bookmark: _Toc34750380][bookmark: _Toc34750570][bookmark: _Toc35940976][bookmark: _Toc35937409][bookmark: _Toc36463803]6.1.6.2.9	SearchComparison
Table 6.1.6.2.9-1: Definition of type SearchComparison
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	op
	ComparisonOperator
	M
	1
	Comparison operator
	

	tag
	string
	M
	1
	This attribute contains the tag name of an array of strings.
	

	value
	string
	M
	1
	The array of strings indicated in the tag attribute compares to the value of this attribute.
	



[bookmark: _Toc22187587][bookmark: _Toc22630809][bookmark: _Toc34227106][bookmark: _Toc34749821][bookmark: _Toc34750381][bookmark: _Toc34750571][bookmark: _Toc35940977][bookmark: _Toc35937410][bookmark: _Toc36463804]6.1.6.3	Simple data types and enumerations
[bookmark: _Toc22187588][bookmark: _Toc22630810][bookmark: _Toc34227107][bookmark: _Toc34749822][bookmark: _Toc34750382][bookmark: _Toc34750572][bookmark: _Toc35940978][bookmark: _Toc35937411][bookmark: _Toc36463805]6.1.6.3.1	Introduction
This clause defines simple data types and enumerations that can be referenced from data structures defined in the previous clauses.
[bookmark: _Toc22187589][bookmark: _Toc22630811][bookmark: _Toc34227108][bookmark: _Toc34749823][bookmark: _Toc34750383][bookmark: _Toc34750573][bookmark: _Toc35940979][bookmark: _Toc35937412][bookmark: _Toc36463806]6.1.6.3.2	Simple data types
The simple data types defined in table 6.1.6.3.2-1 shall be supported.
Table 6.1.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description
	Applicability

	
	
	
	



[bookmark: _Toc34227109][bookmark: _Toc22187590][bookmark: _Toc22630812][bookmark: _Toc34749824][bookmark: _Toc34750384][bookmark: _Toc34750574][bookmark: _Toc35940980][bookmark: _Toc35937413][bookmark: _Toc36463807]6.1.6.3.3	Enumeration: ComparisonOperator
The enumeration ComparisonOperator represents the comparison of an array of strings to a string value. The comparison shall be based on lexicographical order. It shall comply with the provisions defined in table 6.1.5.3.3-1.
Table 6.1.6.3.3-1: Enumeration ComparisonOperator
	Enumeration value
	Description
	Applicability

	"EQ"
	The array contains the string value.
	

	"NEQ"
	The array does not contain the string value.
	AdvancedQuery

	"GT"
	The array contains a string that is greater than the string value.
	AdvancedQuery

	"GTE"
	The array contains a string that is greater than or equal to the string value.
	AdvancedQuery

	"LT"
	The array contains a string that is less than the string value.
	AdvancedQuery

	"LTE"
	The array contains a string that is less than or equal to the string value.
	AdvancedQuery



NOTE:	It's recommended to use GT/GTE/LT/LTE on single value tags. If not, the logical operator "NOT" applied over the comparison operator "GT" evaluates to "true" if there are no members in the array that are greater than the value.

[bookmark: _Toc22187591][bookmark: _Toc22630813][bookmark: _Toc34227110][bookmark: _Toc34749825][bookmark: _Toc34750385][bookmark: _Toc34750575][bookmark: _Toc35940981][bookmark: _Toc35937414][bookmark: _Toc36463808]6.1.6.3.4	Enumeration: ConditionOperator
Table 6.1.6.3.4-1: Enumeration ConditionOperator
	Enumeration value
	Description
	Applicability

	"AND"
	Logical "AND"
	

	"OR"
	Logical "OR"
	

	"NOT"
	Logical "NOT"
	



[bookmark: _Toc22187592][bookmark: _Toc22630814][bookmark: _Toc34227111][bookmark: _Toc34749826][bookmark: _Toc34750386][bookmark: _Toc34750576][bookmark: _Toc35940982][bookmark: _Toc35937415][bookmark: _Toc36463809]6.1.6.4	Data types describing alternative data types or combinations of data types
[bookmark: _Toc22187593][bookmark: _Toc22630815][bookmark: _Toc34227112][bookmark: _Toc34749827][bookmark: _Toc34750387][bookmark: _Toc34750577][bookmark: _Toc35940983][bookmark: _Toc35937416][bookmark: _Toc36463810]6.1.6.4.1	Type: SearchExpression
[bookmark: _Hlk510623468]Table 6.1.6.4.1-1: Definition of type SearchExpression as a list of mutually exclusive alternatives
	Data type
	Cardinality
	Description
	Applicability

	SearchCondition 
	1
	A search expression with logic operators
	

	SearchComparison
	1
	A minimum unit of the search expression
	AdvancedQuery



[bookmark: _Toc22187596][bookmark: _Toc22630818][bookmark: _Toc34227113][bookmark: _Toc34749828][bookmark: _Toc34750388][bookmark: _Toc34750578][bookmark: _Toc35940984][bookmark: _Toc35937417][bookmark: _Toc36463811]6.1.7	Error Handling
[bookmark: _Toc22187597][bookmark: _Toc22630819][bookmark: _Toc34227114][bookmark: _Toc34749829][bookmark: _Toc34750389][bookmark: _Toc34750579][bookmark: _Toc35940985][bookmark: _Toc35937418][bookmark: _Toc36463812]6.1.7.1	General
For the Nudsf_DataRepository 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 Nudsf_DataRepository API.
[bookmark: _Toc22187598][bookmark: _Toc22630820][bookmark: _Toc34227115][bookmark: _Toc34749830][bookmark: _Toc34750390][bookmark: _Toc34750580][bookmark: _Toc35940986][bookmark: _Toc35937419][bookmark: _Toc36463813]6.1.7.2	Protocol Errors
Protocol errors handling shall be supported as specified in clause 5.2.7 of 3GPP TS 29.500 [4].
[bookmark: _Toc22187599][bookmark: _Toc22630821][bookmark: _Toc34227116][bookmark: _Toc34749831][bookmark: _Toc34750391][bookmark: _Toc34750581][bookmark: _Toc35940987][bookmark: _Toc35937420][bookmark: _Toc36463814]6.1.7.3	Application Errors
The application errors defined for the Nudsf_DataRepository service are listed in Table 6.1.7.3-1.
Table 6.1.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	REALM_NOT_FOUND
	404 Not Found
	The realm indicated in the HTTP/2 request is unavailable in the UDSF.

	STORAGE_NOT_FOUND
	404 Not Found
	The storage indicated in the HTTP/2 request is unavailable in the UDSF.

	RECORD_NOT_FOUND
	404 Not Found
	The record indicated in the HTTP/2 request is unavailable in the UDSF.

	BLOCK_NOT_FOUND
	404 Not Found
	The block indicated in the HTTP/2 request is unavailable in the UDSF.


[bookmark: _Toc492899751][bookmark: _Toc492900030][bookmark: _Toc492967832][bookmark: _Toc492972920][bookmark: _Toc492973140][bookmark: _Toc493774060][bookmark: _Toc508285804][bookmark: _Toc508287269][bookmark: _Toc22187600][bookmark: _Toc22630822]
[bookmark: _Toc34227117][bookmark: _Toc34749832][bookmark: _Toc34750392][bookmark: _Toc34750582][bookmark: _Toc35940988][bookmark: _Toc35937421][bookmark: _Toc36463815]6.1.8	Feature negotiation
The optional features in table 6.1.8-1 are defined for the Nudsf_DataRepository API. They shall be negotiated using the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].
Table 6.1.8-1: Supported Features
	Feature number
	Feature Name
	Description

	1
	AdvancedQuery
	If an NF consumer detects that the UDSF supports the AdvancedQuery feature, it may use values of the ComparisonOperator besides "EQ" and may also use the cond attribute of the SearchCondition.
If an NF consumer detects that the UDSF does not support the AdvancedQuery feature, it shall only use a value of "EQ" of the ComparisonOperator and shall not use the cond attribute of the SearchCondition.



[bookmark: _Toc532994477][bookmark: _Toc22187601][bookmark: _Toc22630823][bookmark: _Toc34227118][bookmark: _Toc34749833][bookmark: _Toc34750393][bookmark: _Toc34750583][bookmark: _Toc35940989][bookmark: _Toc35937422][bookmark: _Hlk525137310][bookmark: _Toc36463816]6.1.9	Security
As indicated in 3GPP TS 33.501 [8] and 3GPP TS 29.500 [4], the access to the Nudsf_DataRepository 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 <API Name> 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 Nudsf_DataRepository service.
[bookmark: _Hlk530142087]The Nudsf_DataRepository API defines a single scope "nudsf-dr" for the entire service, and it does not define any additional scopes at resource or operation level.
[bookmark: _Toc22187602][bookmark: _Toc22630824][bookmark: _Toc34227119][bookmark: _Toc34749834][bookmark: _Toc34750394][bookmark: _Toc34750584][bookmark: _Toc35940990][bookmark: _Toc35937423][bookmark: _Toc36463817]
Annex A (normative):
OpenAPI specification
[bookmark: _Toc22187603][bookmark: _Toc22630825][bookmark: _Toc34227120][bookmark: _Toc34749835][bookmark: _Toc34750395][bookmark: _Toc34750585][bookmark: _Toc35940991][bookmark: _Toc35937424][bookmark: _Toc36463818]A.1	General
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.
Informative copies of the OpenAPI specification files contained in this 3GPP Technical Specification are available on the public 3GPP file server in the following locations (see clause 5B of the 3GPP TR 21.900 [7] for further information):
-	https://www.3gpp.org/ftp/Specs/archive/OpenAPI/<Release>/, and
-	https://www.3gpp.org/ftp/Specs/<Plenary>/<Release>/OpenAPI/.
[bookmark: _Hlk3295746]NOTE 2:	To fetch the OpenAPI specification file after CT#83 plenary meeting for Release 15 in the above links <Plenary> must be replaced with the date the CT Plenary occurs, in the form of year-month (yyyy-mm), e.g. for CT#83 meeting <Plenary> must be replaced with value "2019-03" and <Release> must be replaced with value "Rel-15".
[bookmark: _Toc22187604][bookmark: _Toc22630826][bookmark: _Toc34227121][bookmark: _Toc34749836][bookmark: _Toc34750396][bookmark: _Toc34750586][bookmark: _Toc35940992][bookmark: _Toc35937425][bookmark: _Toc36463819]A.2	Nudsf_DataRepository API
[bookmark: _Hlk515634373][bookmark: _Hlk515642979]openapi: 3.0.0
info:
  title: Nudsf_DataRepository
  version: 1.0.0.alpha-1
  description: |
    Nudsf Data Repository Service.
    © 2020, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.

[bookmark: _Hlk514243590]externalDocs:
  description: 3GPP TS 29.598 UDSF Services, V16.0.0.
  url: 'http://www.3gpp.org/ftp/Specs/archive/29_series/29.598/'

servers:
  - url: '{apiRoot}/nudsf-dr/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in clause 4.4 of 3GPP TS 29.501

security:
  - {}
  - oAuth2ClientCredentials:
    - nudsf-dr

paths:

  '/{realmId}/{storageId}/records':
    summary: Access to all Records of a Storage
    description: >-
      root of all Records of a Storage
    get:
      summary:     Records search with get
      description: Retrieve one or multiple Records based on filter
      operationId: SearchRecord
      tags:
        - Record CRUD
      parameters:
        - name: realmId
          in: path
          description: Identifier of the Realm
          required: true
          schema:
            type: string
            example: Realm01
        - name: storageId
          in: path
          description: Identifier of the Storage
          required: true
          schema:
            type: string
            example: Storage01
        - name: limit-range
          in: query
          description: The number of record references to fetch per page
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'
        - name: page-number
          in: query
          description: The record references page number to fetch
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'
        - name: filter
          in: query
          description: Query filter using conditions on tags
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/SearchExpression'
        - name: count-indicator
          in: query
          description: Indicates that no more than the number of matching records shall be returned
          schema:
            type: boolean
            default: false
        - name: supported-features
          in: query
          description: Features required to be supported by the target NF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      responses:
        '200':
          description: Successful case. Response contains result of the search.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/RecordSearchResult'
        '204':
          description: >-
            The search condition does not match any Record.
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '406':
          $ref: 'TS29571_CommonData.yaml#/components/responses/406'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  '/{realmId}/{storageId}/records/{recordId}':
    summary: Access to a specific Record, identified by its RecordId
    description: >-
      Access to a specific Record
    get:
      summary: Record access
      description: retrieve one specific Record
      operationId: GetRecord
      tags:
      - Record CRUD
      parameters:
        - name: realmId
          in: path
          description: Identifier of the Realm
          required: true
          schema:
            type: string
            example: Realm01
        - name: storageId
          in: path
          description: Identifier of the Storage
          required: true
          schema:
            type: string
            example: Storage01
        - name: recordId
          in: path
          description: Identifier of the Record
          required: true
          schema:
            type: string
            example: 'UserRecordValue000000001'
        - name: If-None-Match
          in: header
          description: Validator for conditional requests, as described in RFC 7232, 3.2
          schema:
            type: string
        - name: If-Modified-Since
          in: header
          description: Validator for conditional requests, as described in RFC 7232, 3.3
          schema:
            type: string
        - name: supported-features
          in: query
          description: Features required to be supported by the target NF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      responses:
        '200' : #result ok
          $ref: '#/components/responses/RecordBody'
        '304':
          $ref: '#/components/responses/304'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    put:
      summary: Create/Modify Record
      description: Create or Modify a Record with a user provided RecordId
      operationId: CreateOrModifyRecord
      tags:
        - Record CRUD
      parameters:
        - name: realmId
          in: path
          description: Identifier(name) of the Realm
          required: true
          schema:
            type: string
            example: Realm01
        - name: storageId
          in: path
          description: Identifier of the Storage
          required: true
          schema:
            type: string
            example: Storage01
        - name: recordId
          in: path
          description: Identifier of the Record
          required: true
          schema:
            type: string
            example: UserRecordValue000000001
        - name: If-None-Match
          in: header
          description: Validator for conditional requests, as described in RFC 7232, 3.2
          schema:
            type: string
        - name: If-Match
          in: header
          description: Record validator for conditional requests, as described in RFC 7232, 3.2
          schema:
            type: string
        - name: get-previous
          in: query
          description: Retrieve the Record before update
          required: false
          schema:
            type: boolean
            default: false
        - name: supported-features
          in: query
          description: Features required to be supported by the target NF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      requestBody:
        $ref: '#/components/requestBodies/RecordBody'
      callbacks:
        recordExpired:
          '{$request.body#/callbackReference}':
            post:
              parameters:
                - name: Content-Location
                  in: header
                  description: The expired record URI
                  schema:
                    $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
              requestBody:
                $ref: '#/components/requestBodies/RecordBody'
              responses:
                '204':
                  description: Callback executed successfully
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '401':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/401'
                '403':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/403'
                '500':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/500'
                '503':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/503'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'
      responses:
        '200' : # Update with return
          $ref: '#/components/responses/RecordBody'
        '201':
          description: >-
            Create case. The resource has been successfully created, location header indicates
            the URI of the created Record.
          headers:
            Location:
              $ref: '#/components/headers/Location'
            Cache-Control:
              $ref: '#/components/headers/Cache-Control'
            ETag:
              $ref: '#/components/headers/ETag'
            Last-Modified:
              $ref: '#/components/headers/Last-Modified'
        '204': # Update without return
          description: >-
            Update case. The resource has been successfully updated and no
            additional content is included in the response message.
          headers:
            Cache-Control:
              $ref: '#/components/headers/Cache-Control'
            ETag:
              $ref: '#/components/headers/ETag'
            Last-Modified:
              $ref: '#/components/headers/Last-Modified'
        '304':
          $ref: '#/components/responses/304'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '408':
          $ref: 'TS29571_CommonData.yaml#/components/responses/408'
        '412': # Return Record value if get-previous=true
          $ref: '#/components/responses/RecordBody'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    delete:
      summary: Delete a Record with an user provided RecordId
      operationId: DeleteRecord
      tags:
        - Record CRUD
      parameters:
        - name: realmId
          in: path
          description: Identifier(name) of the Realm
          required: true
          schema:
            type: string
            example: Realm01
        - name: storageId
          in: path
          description: Identifier of the Storage
          required: true
          schema:
            type: string
            example: Storage01
        - name: recordId
          in: path
          description: Identifier of the Record
          required: true
          schema:
            type: string
            example: UserRecordValue000000001
        - name: If-Match
          in: header
          description: Record validator for conditional requests, as described in RFC 7232, 3.2
          schema:
            type: string
        - name: get-previous
          in: query
          description: Retrieve the Record before delete
          required: false
          schema:
            type: boolean
            default: false
        - name: supported-features
          in: query
          description: Features required to be supported by the target NF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      responses:
        '200':
          $ref: '#/components/responses/RecordBodyDelete'
        '204':
          description: Successful case.
          headers:
            ETag:
              $ref: '#/components/headers/ETag'
            Last-Modified:
              $ref: '#/components/headers/Last-Modified'
        '304':
          $ref: '#/components/responses/304'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '408':
          $ref: 'TS29571_CommonData.yaml#/components/responses/408'
        '412': # Return return value if get-previous=true
          $ref: '#/components/responses/RecordBody'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  '/{realmId}/{storageId}/records/{recordId}/meta':
    summary: Access to the meta of a specific Record, identified by its RecordId
    description: >-
      Access to the meta of a specific Record
    get:
      summary: Record's meta access
      description: retrieve meta of a specific Record
      operationId: GetMeta
      tags:
      - Record CRUD
      parameters:
      - name: realmId
        in: path
        description: Identifier of the Realm
        required: true
        schema:
          type: string
          example: Realm01
      - name: storageId
        in: path
        description: Identifier of the Storage
        required: true
        schema:
          type: string
          example: Storage01
      - name: recordId
        in: path
        description: Identifier of the Record
        required: true
        schema:
          type: string
          example: 'UserRecordValue000000001'
      - name: If-None-Match
        in: header
        description: Validator for conditional requests, as described in RFC 7232, 3.2
        schema:
          type: string
      - name: If-Modified-Since
        in: header
        description: Validator for conditional requests, as described in RFC 7232, 3.3
        schema:
          type: string
      - name: supported-features
        in: query
        description: Features required to be supported by the target NF
        schema:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      responses:
        '200':
          description: Expected response to a valid request
          headers:
            Cache-Control:
              $ref: '#/components/headers/Cache-Control'
            ETag:
              $ref: '#/components/headers/ETag'
            Last-Modified:
              $ref: '#/components/headers/Last-Modified'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/RecordMeta'
        '304':
          $ref: '#/components/responses/304'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    patch: # patch meta data
      summary: Record's meta update
      description: update meta of a specific Record
      operationId: UpdateMeta
      tags:
      - Record CRUD
      parameters:
      - name: realmId
        in: path
        description: Identifier of the Realm
        required: true
        schema:
          type: string
          example: Realm01
      - name: storageId
        in: path
        description: Identifier of the Storage
        required: true
        schema:
          type: string
          example: Storage01
      - name: recordId
        in: path
        description: Identifier of the Record
        required: true
        schema:
          type: string
          example: 'UserRecordValue000000001'
      - name: If-Match
        in: header
        description: Record validator for conditional requests, as described in RFC 7232, 3.2
        schema:
          type: string
      - name: supported-features
        in: query
        description: Features required to be supported by the target NF
        schema:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      requestBody:
        description: Meta data to patch
        content:
          application/json-patch+json:
            example: '[{ "op": "replace", "path": "/tags/ueId", "value": "450005" }, { "op": "remove", "path": "/tags/recordId" }]'
            schema:
              type: array
              items:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/PatchItem'
        required: true
      responses:
        '200':
          description: >-
            One or more modification instructions have been discarded, the execution report is returned in response PatchResult.
          content:
            application/json:
              example:
              schema:
                type: array
                items:
                  $ref: 'TS29571_CommonData.yaml#/components/schemas/PatchResult'
          headers:
            Cache-Control:
              $ref: '#/components/headers/Cache-Control'
            ETag:
              $ref: '#/components/headers/ETag'
            Last-Modified:
              $ref: '#/components/headers/Last-Modified'
        '204':
          description: >-
            Successful case. The meta has been successfully updated and no return is expected.
          headers:
            Cache-Control:
              $ref: '#/components/headers/Cache-Control'
            ETag:
              $ref: '#/components/headers/ETag'
            Last-Modified:
              $ref: '#/components/headers/Last-Modified'
        '304':
          $ref: '#/components/responses/304'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '408':
          $ref: 'TS29571_CommonData.yaml#/components/responses/408'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  '/{realmId}/{storageId}/records/{recordId}/blocks':
    summary: Access to the Blocks of a specific Record, identified by its RecordId
    description: >-
      Access to the Blocks of a specific Record
    get:
      summary: Record's Blocks access
      description: retrieve all Blocks of a specific Record
      operationId: GetBlockList
      tags:
      - Block CRUD
      parameters:
      - name: realmId
        in: path
        description: Identifier of the Realm
        required: true
        schema:
          type: string
          example: Realm01
      - name: storageId
        in: path
        description: Identifier of the Storage
        required: true
        schema:
          type: string
          example: Storage01
      - name: recordId
        in: path
        description: Identifier of the Record
        required: true
        schema:
          type: string
          example: 'UserRecordValue000000001'
      - name: supported-features
        in: query
        description: Features required to be supported by the target NF
        schema:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      responses:
        '200':
          description: Expected response to a successful request
          headers:
            Cache-Control:
              $ref: '#/components/headers/Cache-Control'
            ETag:
              $ref: '#/components/headers/ETag'
            Last-Modified:
              $ref: '#/components/headers/Last-Modified'
          content:
            multipart/parallel:
              schema:
                type: object
                properties:
                  blocks:
                    type: array
                    description: >-
                      an array of Block parts, can be empty
                    items:
                      $ref: '#/components/schemas/Block'
              encoding:
                blocks:
                  contentType: '*/*' # Block content type can be of any type.
                  headers:
                    Content-ID: # Block identifier is defined by the Content-Id header.
                      schema:
                        type: string
                      required: true
                    Content-Transfer-Encoding:
                      schema:
                        type: string
                      required: true
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  '/{realmId}/{storageId}/records/{recordId}/blocks/{blockId}':
    summary: Access to a Block of a specific Record, identified by its BlockId
    description: >-
      Access to a specific Block of a specific Record
    get:
      summary: Retrieve a specific Block
      description: retrieve a specific Block
      operationId: GetBlock
      tags:
      - Block CRUD
      parameters:
      - name: realmId
        in: path
        description: Identifier of the Realm
        required: true
        schema:
          type: string
          example: Realm01
      - name: storageId
        in: path
        description: Identifier of the Storage
        required: true
        schema:
          type: string
          example: Storage01
      - name: recordId
        in: path
        description: Identifier of the Record
        required: true
        schema:
          type: string
          example: 'UserRecordValue000000001'
      - name: blockId
        in: path
        description: Id of the Block
        required: true
        schema:
          type: string
          example: 'userDefjson01'
      - name: If-None-Match
        in: header
        description: Validator for conditional requests, as described in RFC 7232, 3.2
        schema:
          type: string
      - name: If-Modified-Since
        in: header
        description: Validator for conditional requests, as described in RFC 7232, 3.3
        schema:
          type: string
      - name: supported-features
        in: query
        description: Features required to be supported by the target NF
        schema:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      responses:
        '200':
          $ref: '#/components/responses/BlockBody'
        '304':
          $ref: '#/components/responses/304'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    put:
      summary: Create or Update a specific Block in a Record.
      description: Create or update a specific Block, related to a Record
      operationId: CreateOrModifyBlock
      tags:
      - Block CRUD
      parameters:
      - name: realmId
        in: path
        description: Identifier of the Realm
        required: true
        schema:
          type: string
          example: Realm01
      - name: storageId
        in: path
        description: Identifier of the Storage
        required: true
        schema:
          type: string
          example: Storage01
      - name: recordId
        in: path
        description: Identifier of the Record
        required: true
        schema:
          type: string
          example: 'UserRecordValue000000001'
      - name: blockId
        in: path
        description: Id of the Block
        required: true
        schema:
          type: string
          example: 'userDefjson01'
      - name: get-previous
        in: query
        description: Retrieve the Block before update
        required: false
        schema:
          type: boolean
          default: false
      - name: If-None-Match
        in: header
        description: Validator for conditional requests, as described in RFC 7232, 3.2
        schema:
          type: string
      - name: If-Match
        in: header
        description: Record validator for conditional requests, as described in RFC 7232, 3.2
        schema:
          type: string
      - name: supported-features
        in: query
        description: Features required to be supported by the target NF
        schema:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      requestBody:
        description: information on the Block to create
        required: true
        content:
          '*/*':
             schema:
               $ref: '#/components/schemas/Block'
      responses:
        '200':
          $ref: '#/components/responses/BlockBody'
        '201':
          description: >-
            Creation case. The Block has been successfully created. Location header indicates the URI of the created Block.
          headers:
            Location:
              $ref: '#/components/headers/Location'
            Cache-Control:
              $ref: '#/components/headers/Cache-Control'
            ETag:
              $ref: '#/components/headers/ETag'
            Last-Modified:
              $ref: '#/components/headers/Last-Modified'
        '204':
          description: >-
            Successful case. The resource has been successfully updated.
          headers:
            Cache-Control:
              $ref: '#/components/headers/Cache-Control'
            ETag:
              $ref: '#/components/headers/ETag'
            Last-Modified:
              $ref: '#/components/headers/Last-Modified'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '408':
          $ref: 'TS29571_CommonData.yaml#/components/responses/408'
        '412': # Return previous Block value if get-previous=true
          $ref: '#/components/responses/BlockBody'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'
    delete:
      summary: Delete a specific Block. Then update the Record
      description: delete a specific Block, related to a Record
      operationId: DeleteBlock
      tags:
      - Block CRUD
      parameters:
      - name: realmId
        in: path
        description: Identifier of the Realm
        required: true
        schema:
          type: string
          example: Realm01
      - name: storageId
        in: path
        description: Identifier of the Storage
        required: true
        schema:
          type: string
          example: Storage01
      - name: recordId
        in: path
        description: Identifier of the Record
        required: true
        schema:
          type: string
          example: 'UserRecordValue000000001'
      - name: blockId
        in: path
        description: Id of the Block
        required: true
        schema:
          type: string
          example: 'userDefjson01'
      - name: get-previous
        in: query
        description: Retrieve the Block before delete
        required: false
        schema:
          type: boolean
          default: false
      - name: If-Match
        in: header
        description: Record validator for conditional requests, as described in RFC 7232, 3.2
        schema:
          type: string
      - name: supported-features
        in: query
        description: Features required to be supported by the target NF
        schema:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      responses:
        '200':
          $ref: '#/components/responses/BlockBodyDelete'
        '204':
          description: >-
            Successful case. The Block has been successfully deleted.
          headers:
            ETag:
              $ref: '#/components/headers/ETag'
            Last-Modified:
              $ref: '#/components/headers/Last-Modified'
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '408':
          $ref: 'TS29571_CommonData.yaml#/components/responses/408'
        '412': # Return previous Block value if get-previous=true
          $ref: '#/components/responses/BlockBody'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows:
        clientCredentials:
          tokenUrl: '{nrfApiRoot}/oauth2/token'
          scopes:
            nudsf-dr: Access to the nudsf-dr API

  schemas:
    RecordSearchResult:
      description: Count and collection of Record references matching the providing filter and paging parameters.
      type: object
      properties:
        count:      # The number of elements returned.
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'
        references: # The Record references found. If count-indicator is true, no references are sent back.
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
      required:
        - count
    RecordMeta:
      description: Meta data of a Record
      type: object
      properties:
        ttl:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        callbackReference:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        tags:
          type: object # dictionary type
          description: >-
              A dictionary of {"tagName": [ "tagValue", ...] }. A tag name can be used to retrieve a Record. The tagValue are unique.
          additionalProperties:
            type: array
            items:
              type: string
            uniqueItems: true
          example:  '{"ueId" : [ "455345", "455346" ], "recordId" : [ "1000106" ] }'
      example: >-
        { "tags" : {"ueId" : [ "455345", "455346" ], "recordId" : [ "1000106" ] }}

    Record:
      description: Definition of a Record
      type: object
      properties:
        meta:
          # json representation of the Meta Data
          $ref: '#/components/schemas/RecordMeta'
        blocks:
          # List of multipart data
          type: array
          description: list of opaque Block's in this Record
          items:
            $ref: '#/components/schemas/Block'
      required:
        - meta
      example: >-
        {"meta": { "tags" : {"tag1" : ["value1"], "tag2" :["value2"] } }, "blocks": [{"Content-ID": "userDefBinaryBlob", "Content-Type": "text/plain", "content": "QmxvY2sgY29udGVudA=="}, {"Content-Id": "userDefJsonBlob", "Content-Type": "application/json", "content": "{"key": "ftsimpletype-999550000000002", "value": "A3E71A78377179B5B91A;imsi-999550000000123"}]}

    Block:
      description: A Block can be of any type
      example: >-
        "QmxvY2sgY29udGVudA=="

    ConditionOperator:
      description: TBD
      type: string
      enum:
         - AND
         - OR
         - NOT

    ComparisonOperator:
      description: TBD
      anyOf:
        - type: string
          enum:
            # Equals
            - EQ
            # Not Equal
            - NEQ
            # Greater Than
            - GT
            # Greater Than or Equal
            - GTE
            # Less Than
            - LT
            # Less Than or Equal
            - LTE
          default: EQ
        - type: string

    SearchExpression:
      description: A logical expression element
      type: object
      oneOf:
        - $ref: '#/components/schemas/SearchCondition'
        - $ref: '#/components/schemas/SearchComparison'
      example:
        { "cond": "OR", "units": [ { "op": "EQ", "tag" : "ueId", "value" : "455345" }, { "op": "EQ", "tag" : "supi", "value" : "imsi-999559807001001" } ] }

    SearchCondition:
      description: A logical condition
      type: object
      properties:
        cond:
          $ref: '#/components/schemas/ConditionOperator'
        units:
          type: array
          items:
            $ref: '#/components/schemas/SearchExpression'
          minItems: 1
      required:
        - cond
        - units
      example:
        { "cond": "OR", "units": [ { "op": "EQ", "tag" : "ueId", "value" : "455345" }, { "op": "EQ", "tag" : "supi", "value" : "imsi-999559807001001" } ] }

    SearchComparison:
      description: A comparison to apply on tag/values pairs.
      type: object
      properties:
        op:
          $ref: '#/components/schemas/ComparisonOperator'
        tag:
          type: string
        value:
          type: string
      required:
        - tag
        - value
      example:
        { "op": "EQ", "tag" : "supi", "value" : "imsi-999559807001001" }


  headers:
    Cache-Control:
      description: Cache-Control containing max-age, as described in RFC 7234, 5.2
      schema:
        type: string
    ETag:
      description: Entity Tag, containing a strong validator, as described in RFC 7232, 2.3
      schema:
        type: string
    Last-Modified:
      description: Timestamp for last modification of the resource, as described in RFC 7232, 2.2
      schema:
        type: string
    Location:
      description: Contains the URI of the newly created resource
      required: true
      schema:
        type: string
    Retry-After:
      description: 'Indicates the time the NF Consumer has to wait before making a new request. It can be a non-negative integer (decimal number) indicating the number of seconds the NF Consumer has to wait before making a new request or an HTTP-date after which the AF can retry a new request.'
      schema:
        anyOf:
          - type: integer
          - type: string

  requestBodies:
    RecordBody:
      description: The record multipart request body. The meta part shall be the first part and is mandatory but can be empty and zero or more block parts may follow the meta part.
      required: true
      content:
        multipart/mixed:
          schema:
            $ref: '#/components/schemas/Record'
          encoding:
            meta: # The meta part shall be the first part and is mandatory but can be empty
              contentType: application/json
              headers:
                Content-ID:
                  schema:
                    type: string
                  required: true
            blocks: # 0 or more block parts may follow the meta part
              contentType: '*/*' # Block part can be of any type
              headers:
                Content-ID: # Block identifier is defined by the Content-ID header.
                  schema:
                    type: string
                  required: true
                Content-Transfer-Encoding:
                  schema:
                    type: string
                  required: true

  responses:
    '304': # Etag response if the value might differ from that sent
      description: Not Modified
      content:
        application/problem+json:
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
      headers:
        Cache-Control:
          $ref: '#/components/headers/Cache-Control'
        ETag:
          $ref: '#/components/headers/ETag'
        Retry-After:
          $ref: '#/components/headers/Retry-After'

    'RecordBody': #  Record value with associated headers
      description: >-
         - 200 Update. The resource has been successfully updated and previous value must be sent in the response message if requested.
          - 200 Get. The resource exists, its value must be sent in the response message
          - 412 Precondition Failed, the previous value must be sent in response message if requested.
      content:
        multipart/mixed:
          schema:
            $ref: '#/components/schemas/Record'
          encoding:
              meta: # The meta part shall be the first part and is mandatory but can be empty.
                contentType: application/json
                headers:
                  Content-Id: # The meta part is identified by the 'meta' Content-Id header.
                    schema:
                      type: string
                    required: true
              blocks: # Zero or more block parts may follow the meta part
                contentType: '*/*' # Block parts can be of any type.
                headers:
                  Content-Id: # Block identifier is defined by the Content-Id header.
                    schema:
                      type: string
                    required: true
                  Content-Transfer-Encoding:
                    schema:
                      type: string
                    required: true
      headers:
        Cache-Control:
          $ref: '#/components/headers/Cache-Control'
        ETag:
          $ref: '#/components/headers/ETag'
        Last-Modified:
          $ref: '#/components/headers/Last-Modified'

    'RecordBodyDelete': #  Record value with associated headers
      description: >-
          - 200 Delete. The resource has been successfully delete and previous value must be sent in the response message if requested.
      content:
        multipart/mixed:
          schema:
            $ref: '#/components/schemas/Record'
          encoding:
              meta: # The meta part shall be the first par and is mandatory but can be empty.
                contentType: application/json
                headers:
                  Content-ID: # The meta part is identified by the 'meta' Content-Id header.
                    schema:
                      type: string
                      enum:
                        - meta
                    required: true
              blocks: # Zero or more block parts may follow the meta part.
                contentType: '*/*' # Block parts can be of any type.
                headers:
                  Content-ID: # Block identifier is defined by the Content-Id header.
                    schema:
                      type: string
                    required: true
                  Content-Transfer-Encoding:
                    schema:
                      type: string
                    required: true
      headers:
        ETag:
          $ref: '#/components/headers/ETag'
        Last-Modified:
          $ref: '#/components/headers/Last-Modified'

    'BlockBody': #  Block value with associated headers
      description: >-
         - 200 Update: The resource has been successfully updated and previous value must be sent in the response message if requested.
          - 200 Get: The resource exists, its value must be sent in the response message
          - 412 Precondition Failed: the previous value must be sent in response message if requested.
      content:
        '*/*':
          schema:
              $ref: '#/components/schemas/Block'
      headers:
        Cache-Control:
          $ref: '#/components/headers/Cache-Control'
        ETag:
          $ref: '#/components/headers/ETag'
        Last-Modified:
          $ref: '#/components/headers/Last-Modified'

    'BlockBodyDelete': #  Block value with associated headers
      description: >-
          - 200 Delete: The resource has been successfully delete and previous value must be sent in the response message if requested.
      content:
        '*/*':
          schema:
              $ref: '#/components/schemas/Block'
      headers:
        ETag:
          $ref: '#/components/headers/ETag'
        Last-Modified:
          $ref: '#/components/headers/Last-Modified'
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Annex B (informative):
Search Examples

The conditional expression is defined by the following Extended Backus-Naur Form (EBNF) [18].


Figure B-1: Search Expression
Search_Expression ::= Search_Comparison | Search_Condition



Figure B-2: Search Comparison
Search_Comparison ::= Tag ( 'EQ' | 'NEQ' | 'GT' | 'GTE' | 'LT' | 'LTE' ) Value


Figure B-3: Search Condition
Search_Condition ::= Search_Expression ( ( 'AND' | 'OR' ) Search_Expression )+


Figure B-4: Search ConditionNot
Search_ConditionNot ::= 'NOT' Search_Expression
Example:
Find all records where the tag "ueId" is equal to "455345" OR the tag "supi" is equal to "imsi-999559807001001":
  {
    "cond": "OR",
       "items": [
       {
          "op": "EQ",
          "tag" : "ueId",
          "value" : "455345"
       },
       {
          "op": "EQ",
          "tag" : "supi",
          "value" : "imsi-999559807001001"
       }
    ]
  }
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This clause provides examples of the HTTP multipart messages. The examples do not aim to be a complete representation of the HTTP message, e.g. additional information or headers can be included.
This Annex is informative and the normative descriptions in this specification prevail over the description in this Annex if there is any difference.
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Content-Type: multipart/mixed; boundary=partboundary

--partboundary
Content-ID: 76e1f8c1-e8ba-47af-8980-e9292bcffd6b
Content-Type: application/json; charset=UTF-8

{"tags":  { "ueId" : ["455345"], "supi" : ["imsi-999559807001001"] } }
--partboundary

Content-ID: 5cda2686-efbb-47e0-a749-a6f92aaa58fb
Content-Type: application/json; charset=UTF-8
Content-Transfer-Encoding: binary

{ "firstName": "John", "lastName": "Doe"}
--partboundary

Content-ID: 25d16458-019d-46a0-af25-92cc1adf2277
Content-Type: image/png
Content-Transfer-Encoding: binary

<binary representation of png>

--partboundary--'
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Content-Type: multipart/parallel; boundary=partboundary

--partboundary
Content-ID: 0ecc1f72-70ef-4028-a2eb-1324287e0191
Content-Type: application/json; charset=UTF-8
Content-Transfer-Encoding: binary

{ "firstName": "John", "lastName": "Doe"}
--partboundary

Content-ID: 9e9b8b85-b741-4bd1-b6a7-53cdaea3eaa2
Content-Type: image/png
Content-Transfer-Encoding: base64


--partboundary--'
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