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Foreword

This Technical Report 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.

Introduction
1
Scope

The present document …

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".
[x]
ETSI NFV SOL 17
NFVSOL(17)000050r1: "SOL REST API convention collection living document (2017-01-30)".
[y]
ETSI GS NFV SOL 003 V0.6.0 (2017-01): "RESTful protocols specification for the Or-Vnfm Reference Point".

[z]
Draft ETSI GS MEC 009 V0.7.1 (2017-02): "Mobile Edge Computing (MEC); General principles for Mobile Edge Service APIs".

[t]
IETF RFC 6421: "Network Configuration Protocol (NETCONF)" (https://www.ietf.org/rfc/rfc6241.txt).
[u]
IETF RFC 8040: "RESTCONF Protocol" (https://www.ietf.org/rfc/rfc8040.txt).

3
Definitions, and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

example: text used to clarify abstract rules by applying them literally.

3.2
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].

<ACRONYM>
<Explanation>

4
IRP design principles

5
Evaluation of existing Solution Sets

6
Alternative Solution Sets
6.1
RESTful HTTP-based Solution Set
6.1.1
REST API specification in ETSI NFV SOL 17 [x]

6.1.1.1
API patterns

ETSI NFV SOL 17 [x] collects all agreed REST API conventions to be applied to the SOL REST APIs (SOL002, SOL003 and SOL005 at the time of writing). In clause 5 of this document, the following two patterns are described:

- Subscribe-Notify

- Links

6.1.1.2
Example specifications

IN ETSI NFV ISG, REST API specifications are ongoing, e.g. for the Or-Vnfm reference point (see [y]).

6.1.2
RESTCONF Protocol in IETF RFC 8040 [u]
IETF has specified in RFC 6421 [t] a configuration management protocol (NETCONF). A RESTified version (RESTCONF) is available in RFC 8040 [u].

6.1.3
Mobile Edge Service APIs in ETSI MEC 009 [z]
ETSI ISG MEC 009 [z] defines RESTful mobile edge service APIs. These APIs shall be developed based on common principles and patterns defined in ETSI GS MEC 009 [z]. This document provides a rich source for the development of own guidelines.

6.2
xyz Solution Set

7
Common principles and design patterns for a RESTful HTTP-based Solution Set

7.1
Input material
As described earlier there are already numerous SDO/fora using RESTful HTTP-based solution sets. This material is used as input in the subsequent chapters.
7.2
REST implementation levels
7.3
General principles
7.3.1
On the notion of resources
HTTP requests act on resources identified by a Uniform Resource Identifier (URI). Resources can be created, read, updated or deleted (CRUD).

7.3.1.1
Mapping of Network Resource Model (NRM) IRPs to resources
Editor’s note: Key question here is how to model the name containment (hierarchy) of the NRMs.
7.3.1.2
Mapping of Interface IRPs to resources

7.3.2
URI naming conventions

7.3.3
Metadata language for the message body

7.3
Design Patterns
7.3.1
Design pattern for READ operations
READ operations are mapped to the HTTP GET method. 
7.3.2
Design pattern for UPDATE operations
UPDATE operations are mapped to the HTTP PUT or the HTTP PATCH method. 
7.3.3
Design pattern for CREATE operations

CREATE operations are mapped to the HTTP POST method. 
7.3.4
Design pattern for DELETE operations

DELETE operations are mapped to the HTTP DELETE method. 
7.3.5
Design pattern for SUBSCRIBE/NOTIFY operations

This pattern uses the HTTP POST method. To subscribe to notifications the subscriber sends a POST request to the server indicating the HTTP endpoint to which notifications shall be sent, and including information about the type of notifications that are subscribed to in the query component. Additional filter information may be included in the query component as well. 
The server creates a subscription resource. 
The following points are ffs:
· Where is the HTTP endpoint indicated in the POST request?
· URL of the resource the subscription POST is sent to? Do we need some resource below which the subscription resources are created?

To send a notification the server sends a POST request to the client using the HTTP endpoint as address. The actual notification content is included in the entity body of the POST request.

7.3.6
Design pattern for TASK operations

In this category fall all operations that cannot be mapped into the above categories because they are far more complex.
7.3.7
Design pattern for scoping and filtering

The query component in the URI is used for scoping and filtering. In IETF the query language is undefined.
Editor’s note: Define here an own language for scoping and filtering.
7.3.8
Usage of HTTP headers

7.3.8.1
Request header

7.3.8.1
Response header

7.4
Example mapping of IRPs
7.5
REST SS template
This chapter provides the REST SS template.
8
Recommendations

Annex A: About TM Forum REST API specifications
A.1
REST API design guidelines

This section provides information regarding the development of TM Forum APIs using REST. Documents in Annex X provide recommendations and guidelines for the implementation of Entity CRUD operations and Task operations. They also provide information on filtering and attribute selection. Finally they provide information on supporting notification management in REST based systems.

A.1.1
General concepts

- A Managed Resource is e.g. a database record or a managed entity. Its representation includes fields with values and links to related resources. Client can create, query, update and delete (CRUD) managed resources;

- A Resource Collection is a server managed collection of resources;

- Executable functions are of two kinds:

- CRUD methods

- Tasks.

- REST APIs embrace all aspects of HTTP 1.1, including its requests methods, response codes and message headers.

A.1.2
Operations

	Type of operation
	API operation
	Description

	Query managed entities
	GET Resource
	GET must be used to retrieve a representation of a resource.

	Create managed entity
	POST Resource
	POST must be used to create a new resource

	Partial Update of a managed entity
	PATCH Resource
	PATCH must be used to partially update a resource

	Complete Update of a managed entity
	PUT Resource
	PUT must be used to completely update a resource

	Remove a managed entity
	DELETE Resource
	DELETE must be used to delete a resource

	Execute an Action on a managed entity
	POST on TASK Resource
	POST must be used to execute actions other than CRUD.


A.1.3
Media types

- REST methods may be able to transfer data in XML or JSON; each is represented by its media type

- REST APIs MUST support the JSON media type

- The default for resource representation MUST be JSON

- XML and other formats may optionally be supported via content negotiation between the client and the server.
A.2
Example TM Forum REST APIs

Here below is an non exhaustive list of REST APIs specified by TM Forum:

- Trouble Ticket API

- Customer Management API

- Product Catalog Management API
- Product Inventory Management API
- Performance Management API, etc.
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