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1. Introduction
TS 23.501 chapter 4.9.3 allows the possibility for a server to provide a partial representation of the result of a query but lacks in defining the structure of the returned representation and the links containing the URIS to retrieve the rest of the representation.

2. Reason for Change
To allow the client to understand the structure of the returned representation when direct delivery with iterations is used by the server.
In addition the link to the draft HAL RFC has been corrected.

Pagination relation types are made optional.

Definition of the _links attribute moved from PCR C4-183008.

Definition of the template data element that would have to be added to a 3GPP API supporting direct delivery with iteration triggered by the server:

-
The Data structures supported by the GET Response Body on the response to a GET.

-
The PartialList structure data type.
-
ApiSpecificHypermediaEnabledIndividualResource.
3. Proposal

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

4.7.2
3GPP hypermedia format

NOTE 1:
3GPP hypermedia format is derived from Hypertext Application Language (HAL). HAL is specified in an expired internet draft available at "https://tools.ietf.org/html/draft-kelly-json-hal-08".

3GPP hypermedia format specifies the following optional reserved properties (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 attribute list and then adding a "_links" attribute.

Table 4.7.2-1: _links attribute
	Attribute name
	Data type
	P
	Cardinality
	Description

	_links
	map(LinksValueSchema)
	C
	0..N
	_links attribute to be added into the JSON hypermedia object definition


The LinksValueSchema data type shall be added to the list of re-used data types of the hypermedia enabled API (see AUSF specification TS 29.509 for an example of implementation of a hypermedia API).
NOTE:
Depending of the applicable situation, the presence condition and the cardinality can be changed in accordance. LinksValueSchema data type is defined in TS 29.571.
The "_links" 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 specifies the following "link" attribute:

-
"href": contains the URI of the linked resource.

A NF service producer shall set the Content-Type HTTP header to "3gppHal+json" when returning an HTTP payload with a 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 * * * *

4.7.5.2
Registered relation types

The "Link Relations" registry is located at: https://www.iana.org/assignments/link-relations.
Table 4.7.5.2-1specifies the list of registered relation types supported by all hypermedia enabled 3GPP APIs.

Table 4.7.5.2-2 specifies the list of registered relation types that can be used by some hypermedia enabled 3GPP APIs, depending on the API design.
Table 4.7.5.2-1: mandatory registered relation types
	Relation name

	self

	


Table 4.7.5.2-2: optional registered relation types
	Relation name

	next

	first

	previous

	last



* * * Next Change * * * *

4.9.3
Direct Delivery with Iterations 

If a large number of resource representations need to be returned, the NF Service Producer may return a representation containing a partial list of the requested resources in the response body, with link(s) containing URI(s) allowing the client to retrieve the remaining part(s) of the resources.
The returned representation containing a partial list of the requested resource is a "3gppHal+json" document. The document is a JSON object with two members whose names are below.
-
_links.

-
child: contains the resources of the partial list.
The member whose name is "_links" shall contain a member whose name is "self" and which value is a "link" object that contains the URI of the returned representation. It shall also contain a member whose name is "next" and which value is a "link" object that contains the URI of the next partial list of the collection if the returned partial list is not the last one.
The member whose name is "_links" should also contain members whose names are "first", "previous" and "last" and which values contain a "link" object that contains the URIs of the first, previous and last partial lists of the collection if such lists exist.
The returned representation shall have a member whose name is "child" and which value is an array of objects. Each of the individual resource representations returned in the partial list shall be embedded in an object of that array. Each object shall also have a member whose name is "_links". The later shall contain a member whose name is "self" and which value is a "link" object that contains the URI of the embedded representation.
The table below provides a template to be added in the chapter describing the GET operation of a 3GPP API using the direct delivery with iteration mechanism.
Table 4.9.3-1: Data structures supported by the GET Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	PartialList
	M
	1
	200 OK
	This case represents a successful return of a partial list for the corresponding request with direct delivery with iteration.


The following data types shall be added to the list of specific data types and described as below in the structured data type chapter.
Table 4.7.2-1: PartialList
	Attribute name
	Data type
	P
	Cardinality
	Description

	_links
	map(LinksValueSchema)
	M
	1..N
	contains the pagination links

	child
	array(ApiSpecificHypermediaEnabledIndividualResource)
	M
	1..N
	contains the individual resources with a self link.
The data type in the array is specific to the API and is a hypermedia enabled version of the individual resource data type.


Table 4.7.2-1: ApiSpecificHypermediaEnabledIndividualResource

	Attribute name
	Data type
	P
	Cardinality
	Description

	attribute1
	
	
	
	

	attribute2
	
	
	
	

	…
	
	
	
	

	attribute N
	
	
	
	

	_links
	selfLink
	M
	1
	contains the link to itself


NOTE1:
attributes 1 to N are the attributes of the original individual resource.
The LinksValueSchema and SelfLink data types shall be added to the list of re-used data types of the 3GPP API.
A NF Service Consumer that receives link(s) in the response body may retrieve the remaining part(s) of the resources by sending GET requests towards the URI(s) contained in the link(s).



* * * End of Changes * * * *

