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* * * First Change * * * *
[bookmark: _Toc492289882]5.5.2.6	Evaluation of REST
5.5.2.6.1	General
It is evident that the REST architectural style offers remarkable benefits, and that's why its acceptance in the design of web systems has grown exponentially in the last years. However, it should be also noted that the current architectural definition (stage-2) of the 3GPP 5GC has followed a totally opposite paradigm, mainly based on describing interactions between entities by following a procedure/service invocation, or the triggering of a certain action on the server (very much like a Remote Procedure Call), rather than a resource-oriented architectural definition, which would have been desirable in order to achieve a smooth and straightforward stage-3 protocol specification phase.
This fact does not mean that RESTful protocol design cannot be used, since it is often rather straightforward to map the service invocation described in stage-2 to a RESTful resource manipulation operation; when such mapping is easy or straightforward, it is indeed recommended to follow such design approach.
However, in other cases, mapping the stage-2 service invocation style of interaction to a resource operation is quite awkward and totally counter-intuitive, making it very hard and cumbersome the stage-3 protocol definition, which will affect the understanding of the relationship between stage-3 protocol and stage-2 service operations for implementers, making the system prone to inter-operability problems.
[bookmark: _Hlk495421077]5.5.2.6.2	Level 3 of the Richardson maturity model 
Level 3 of the Richardson maturity model is supposed to offer the following benefits:
a)	Hyperlinks allow developers to explore the possibilities of the API.
b)	The structure of resources can be modified and extended by the server at any time and the client automatically adjust to such changes.
However, benefit a) seems not compelling in a 3GPP environment where 3GPP standards provide an open and extensive documentation.
Benefit b) seems to be very hard to achieve in practice, because for each hyperlink the meaning (what type of resource or custom operation does the hyperlink point to?), and possible operations (HTTP verbs, URI query parameters, etc.) would need to be communicated in a clearly standardized and machine readable fashion to allow a client to automatically make use of that hyperlink. Even then, it seems very unrealistic that a client can make automatic use of new API extensions advertised in such a fashion as it would also need the capability to further handle related extensions (e.g. to interwork with similar extensions at other interfaces).
The main drawbacks of adhering to Level 3 of the Richardson maturity model are
a)	Increased message size and computational effort.
b)	Increased standardization effort, in particular if a stringent machine-readable format to describe all possible operations on a resource and the semantics associated with a hyperlink to a resource is defined.
It is thus suggested that network internal APIs do not need to support Level 3 of the Richardson maturity.
[bookmark: _Toc491963689]* * * Second Change * * * *
[bookmark: _Toc492289884]5.5.2.8	Conclusions
It would be straight forward to design RPCs based on the stage 2 service / service operations documentation, but such a protocol design might not adequately match the expectation motivating the selection of service based interfaces and could also block a future evolution to a larger compliance with a Service Oriented Architecture.
Designing RESTful APIs meeting stage 2 requirements for service based interfaces seems feasible but will require more stage 3 analysis to model resources. RESTful APIs offer the advantage of homogenous, easy to use interfaces, enhanced HTTP visibility (HTTP method accessible e.g. for proxying, logging, monitoring) and a larger decoupling between client and server compared to RPCs. For some operations, an RPC like design might be necessary, but experience exist how to embed such operations in a RESTful framework (see e.g. custom methods associated with a resource in subclause 5.5.2.5).
The 5GC manages resources such as UEs, sessions or database records where large number of instances exist and which can be mapped typically to simple resource operations like CRUD.
It is recommended to apply a RESTful framework for the protocol design as follows:
-	service operations should implement the Level 2 of the Richardson maturity model, with standard API 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 method (CRUD operations); this should be the preferred modelling attempt;  
-	service operations may use custom API methods (RPC interaction), when it is seen a better fit for the style of interaction to model, e.g. non-CRUD service operations. 
Editor's Note: requirements and benefits of support of the Level 3 of the Richardson maturity model in the 5G Service-Based Architecture are FFS.
* * * End of Changes * * * *

