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1. Introduction
The main benefits of adopting the HATEOAS tenet are to ease the evolution of APIs and to increase the reusability of software design. Eventually it will help decrease the API implementation time and save costs.
The present PCR proposes a set of guidelines when applying HATEOAS.
It is proposed to adopt HATEOAS on a case by case basis. HATEOAS remains optional.
Some guidelines for HATEOAS implementation are provided. A list of technical issues to be solved is captured  
A hypermedia format shall be used to identify resource relation. 3GPP shall either select an existing standard hypermedia format or define a new one in its own application domain. The format shall have at least two attributes to identify the linked resource address and the relation type.
When two resources are linked together, the relation sematic shall not be given by the linked resource URI but by a semantic markup instead. The NF Service Consumer infers the relation from the relation type. It is therefore needed to agree on supported relation type and make it available to everyone in our Technical Specification. It is proposed to use TS 29.501 as the repository of relation types supported by HATEOAS 3GPP APIs.
There are already registered relation type such as “self”, “collection” or “next”. When the relation between two resources corresponds to a standard relation type we shall use them. So it is needed to add a chapter where we would reference all the registered relation types supported in our HATEOAS APIs amongst those registered by IANA here:
Whenever a relation type used in a 3GPP API does not match one of the IANA registry then it is needed to define its semantic. So it is also needed to add a chapter to describe 3GPP specific relations. An example of the information needed for a link relation type definition can be found here http://www.w3.org/TR/html5/links.html#link-type-next.

2. Proposal
It is proposed to agree the following changes to 3GPP TR 29.501 v0.2.0

[bookmark: _Toc497474634]* * * First Change * * * *
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[3]	IETF RFC 7159: "The JavaScript Object Notation (JSON) Data Interchange Format".
[4]	OpenAPI: "OpenAPI 3.0.0 Specification", https://github.com/OAI/OpenAPI-Specification/blob/master/versions/3.0.0.md.
[5]	3GPP TS 29.tbd: "TBD".
[6]	IETF RFC 7231: "Hypertext Transfer Protocol (HTTP/1.1): Semantics and Content"
[7]	IETF RFC 7396: "JSON Merge Patch".
[8]	IETF RFC 6902: "JavaScript Object Notation (JSON) Patch".
[9]	IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax"
[10]	IETF RFC 5789: "PATCH Method for HTTP"
[Y]	IETF RFC 8288: "Web Linking".

* * * Next Change * * * *
[bookmark: _Toc497474639][bookmark: _Toc497474641][bookmark: _Toc497489769]4	Design Principles for 5GC SBI APIs
[bookmark: _Toc497474640]4.1	General Principles
Each 5GC SBI API specification should include the following information for each specified service:
-	Purpose of the API;
-	URIs of resources;
-	Supported HTTP methods for a given resource;
-	Supported representations (e.g. JSON, see IETF RFC 7159 [3]);
-	Request body schema(s) (where applicable);
-	Response body schema(s) (where applicable);
-	Supported response status codes;
-	Relation types supported if HATEOAS is implemented by the API.
For each specified service a subclause to a normative Annex should be provided containing the OpenAPI definitions according to OpenAPI Specification [4] for the service. The specifications should state that content of this normative annex takes precedence when being discrepant to other parts of the specification.
The TS Skeleton Template as provided in Annex A should be used as a starting point when drafting 5GC SBI API specifications.
Common procedures, HTTP extensions and error handling applicable to several 5GC SBI API specifications should be defined in 3GPP TS 29.500 [2] and should be referenced from individual 5GC SBI API specifications. 
Common data types applicable to several 5GC SBI API specifications should be defined in 3GPP TS 29.tbd [5] and should be referenced from individual 5GC SBI API specifications. 
Editor's Note:	Whether or not a given data type is or should be common is ffs.
4.2	API Design Style and REST Implementation Levels
5GC SBI API specifications should apply a protocol design framework as follows:
-	REST-style service operations should implement the Level 2 of the Richardson maturity model, with standard HTTP methods, whenever it is a good match for the style of interaction to model, e.g. service operations that can naturally map to one of the standard methods (CRUD operations); this should be the preferred modelling attempt;  
-	service operations may use custom API operations (RPC-style interaction), when it is seen a better fit for the style of interaction to model, e.g. non-CRUD service operations. 
-	it is possible to mix REST-style operations and RPC-style operations in the same API
[bookmark: _Hlk495503947][bookmark: _Hlk495503919]NOTEote: 	Support of the Level 3 (HATEOAS) of the Richardson maturity model in the 5G Service-Based Architecture is not requiredcan be implemented by an API but is optional. Hypermedia usage guidelines are provided in subclause 4.7 of the present specification.
Editor's Note: 	More detailed description on standard vs. custom methods may be needed.
Editor's Note: 	Support of the Level 3 (HATEOAS) can be further discussed.

* * * Next Change * * * *
[bookmark: _Toc497474668]4.7	HATEOAS
This clause provides guidelines on hypermedia controls; may be removed if not needed.
4.7.1	General
HATEOAS stands for Hypermedia As The Engine Of Application State. It means that the hypermedia models application state transitions and describe application protocols. In a hypermedia system, the application’s overall state changes when a NF Service Consumer follows links embedded in resource representations and subsequently interacts with the linked resources.
HATEOAS support is optional. If HATEOAS is supported, the procedure in the present subclause 4.7 shall apply.
Editor’s Note:	It is FFS whether to use the "application state" terminology. An exact and a more detailed definition for the terminology are needed.
[bookmark: _Toc497462916]4.7.2	Advertising legitimate application state transitions
A NF Service Producer shall include a link into the returned resource representation with a registered relation type "self" when it is expected further actions upon it (for instance reading it again or replacing the resource state).
When a NF Service Producer responds to a NF Service Consumer and there is one or more application state transition possible, the NF Service Producer shall advertise them by adding one link in the returned resource representation for each legitimate state transition. 
Editor's Note: 	How HTTP methods that can be used to further act upon a document, store and collection archetypes are advertised is FFS. It may be possible to add an attribute to define the supported methods.
Editor's Note: 	How the NF Service Consumer knows the format of the representation in POST and PUT request body is FFS.
Editor's Note: 	It is FFS what an absence of link in a returned representation of a resource means.

4.7.3	Inferring link relation semantic
When a NF Service Consumer receives a response with linked resources then it shall infer the link relation semantic from the relation type. It shall not infer it from the linked resource URI format.
Editor's Note: 	The exact definition of the link attribute providing the relation semantic is FFS.
4.7.4	Hypermedia format
All 3GPP HATEOAS API shall use the common hypermedia format specified here after.
Editor’s Note:	The exact format is FFS. The format shall provide at least the following information: the URI of the resource and the relation between the resources. In addition, it may be needed to provide information about the methods invoked on the linked resource and on its media-type.
Editor’s Note:	Support of dynamic hypermedia links by OpenAPI Specification [4] is FFS.
4.7.5	Common Relation Types
[bookmark: _Toc497489770]4.7.5.1	Introduction
This subclause contains the list of relation types supported in 3GPP Service Based Interface APIs.
As defined in IETF RFC 8288 [Y] clause 2.1, a link relation type identifies the semantics of a link. It describes how resources are related to each other. It may also be used to indicate that the target resource of a link has particular attributes, or exhibits particular behaviours. Relation types shall not be confused with media types. It does not identify the format of the representation that results when the link is dereferenced.
There are two kinds of relation types:
-	Registered relation types;
-	Extension relation types.
Registered relation types are identified by a token (for instance "self") and can be reused by other applications such as 3GPP SBI APIs. They are registered by IANA. Registered relation types shall be preferred against extension relation types when expressing the link relation between two resources.
If there is a need to define a relation type that does not correspond to a registered one but it is not wanted to register it then an extension relation type shall be used instead.
[bookmark: _Toc497489771]4.7.5.2	Registered relation types
The "Link Relations" registry is located at: https://www.iana.org/assignments/link-relations.
This subclause specifies the list of registered relation types supported by all hypermedia enabled 3GPP APIs.
Table 4.7.6.2-1: supported registered relation types
	Relation name

	self

	



Editor’s Note:	The exact list of supported registered relation types is FFS.
4.7.5.3	Extension relation types
When no registered relation exists to express the relation between two resources, an extension relation type can be used instead.
Editor’s Note:	Further details of how to define extension relation types for 5G SBIs are FFS.

* * * Next Change * * * *
[bookmark: _Toc497474679]5.2	API Definition
[bookmark: _Toc497474680]5.2.1	Resource Structure
This clause provides guidelines on documentation of the API’s resource structure .
[bookmark: _Toc497474681]5.2.2	Resources and HTTP Methods
This clause provides guidelines on documentation of the API’s resources and their methods.
[bookmark: _Toc497474682]5.2.3	Representing RPC as Custom Operations on Resources
This clause provides guidelines on documentation of the API’s remote procedure calls.
[bookmark: _Toc497474683]5.2.4	Data Models
This clause provides guidelines on documentation of the API’s data models.
[bookmark: _Toc497474684]5.2.X	Relation types
This clause provides the list of relation types supported by the API. It is needed only if the API implements HATEOAS.
5.3	Open API specification files
This clause provides guidelines on documentation of the Open API specification files.

* * * End of Changes * * * *

