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1. Introduction
CT4 working group has decided to allow hypermedia as an option for some APIs but the hypermedia format has not yet been selected.

The API exposed by the AUSF will use hypermedia in R.15.
2. Reason for Change
It is needed to agree on a hypermedia format to progress on the TS 23.501 HATEOAS section and on the design of the AUSF API.
3. Conclusions

A discussion paper (C4-182017) was submitted to CT4#84. Various hypermedias were presented. Their respective hypermedia qualities were presented and compared. Other criteria were used for comparison. Eventually HAL media was proposed for R.15.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.501v0.4.0.
* * * First Change * * * *

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
HAL
Hypertext Application Language
HATEOAS
Hypermedia as the Engine of Application State
SBI
Service Based Interface
* * * Next Change * * * *
TO BE PLACED after 4.7.1 i.e. as 4.7.2
4.7.W
3GPP hypermedia format

3GPP hypermedia format is derived from Hypertext Application Language (HAL).
NOTE 1:
HAL is specified in an expired internet draft available at "https://tools.ietf.org/pdf/draft-kelly-json-hal-08.pdf".
3GPP hypermedia format adopts the following optional reserved properties from HAL (see 3GPP TS 29.571 [5] for the complete list and definition of objects and object members):
· -
"_links": contains links to other resources and expresses valid state transitions.

A NF service producer shall construct a 3GPP hypermedia document by taking a 3GPP defined JSON object and then adding a "_links" property.
The "_link" member names are link relation types (as defined by IETF RFC 8288 [11]) and values are either a "link" object or an array of "link" objects. 
3GPP hypermedia format adopts the following "link" property:

-
"href": contains the URI of the linked resource.
A NF service producer shall set the Content-Type HTTP header to "3GPP hypermedia IANA registered media type" when returning an HTTP payload with an hypermedia enabled document.
Editor’s Note:
3GPP will have to register his hypermedia to IANA.
A NF service consumer supporting HATEOAS shall advertise it by adding an "Accept" HTTP header with "3GPP hypermedia IANA registered media type".
* * * Next Change * * * *

4.7.X
Advertising legitimate application state transitions


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 a "_links" property in the returned resource representation. When there are multiple state transitions with different relation types, then one member per relation type shall be added to the "_links" object which name is equal to the relation type. If there is only one state transition for a given relation type then the value of the member is a "link" object otherwise it is an array of "link" objects.
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).
NOTE 1:
For a hypermedia application, a returned representation without any link denotes for the NF service consumers the end of the interaction with the NF service producer. 3GPP APIs does not fulfil this rule.



* * * Next Change * * * *

4.7.Y
Inferring link relation semantic

When a NF 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.
In 3GPP hypermedia, relation types are the name of "_links" object members.

* * * Next Change * * * *





* * * Next Change * * * *

4.7.Z
Common Relation Types
4.7.Z.1
Introduction

This subclause contains the list of relation types supported in 3GPP Service Based Interface APIs.

As defined in IETF RFC 8288 [11] 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.

4.7.Z.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 4.7.5.2-1: supported registered relation types
	Relation name

	self

	


Editor’s Note:
The exact list of supported registered relation types is FFS.

4.7.Z.3
Extension relation types

When no registered relation exists to express the relation between two resources, an extension relation type as defined in IETF RFC 8288 [11] can be used instead.
Editor’s Note:
Further details of how to define extension relation types for 5G SBIs are FFS.

* * * End of Changes * * * *

