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1. Introduction 
Most of the applications and services are provided by the 3rd party web application developer which could be considered as AF (application function)., Currently the interaction between the AF and the PCRF is based on the Diameter protocol, However, 3rd party web application providers are more familiar with XML based protocols. 
Therefore, an HTTP based communication between the AF and the PCRF should be supported. 
This discussion paper aim to analyze XML based protocol (e.g. SOAP, Restful HTTP, etc.) between the AF and the PCRF for the case of non IMS applications, and the recommended protocol are provided at last.
2. Discussion
1) Description
First of all, the following aspects should be considered when select the protocol:

· Widely used in the 3rd party web service developer community.

· Readability.

· Complexity of data processing in both client and server.

· Extension.

· Performance.

· Security.
The possible candidate languages and protocols are presented as follows, and the relationships of these concepts will be clarified firstly. XML and JSON are considered as languages, SOAP and REST are considered as protocols. The protocols (SOAP or REST) are specified for exchanging structured information (XML or JSON).
SOAP is strongly coupled with XML which while XML and JSON can be applied with REST. And the relationship of them is shown as follows:
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Figure 1: The relationship of these languages and protocols

A. XML

Extensible Markup Language (XML) is a markup language that defines a set of rules for encoding documents in a format that is both human-readable and machine-readable. It is defined in the XML 1.0 Specification produced by the W3C.

The design goals of XML emphasize simplicity, generality, and usability over the Internet. It is a textual data format with strong support via Unicode for the languages of the world. Although the design of XML focuses on documents, it is widely used for the representation of arbitrary data structures, for example in web services.
B. JSON

JSON or JavaScript Object Notation, is a text-based open standard designed for human-readable data interchange format. It is derived from the JavaScript scripting language for representing simple data structures and associative arrays, called objects. Despite its relationship to JavaScript, it is language-independent, with parsers available for many languages.

The JSON format was originally specified by Douglas Crockford, and is described in RFC 4627. The official Internet media type for JSON is application/json. The JSON filename extension is .json.

The JSON format is often used for serializing and transmitting structured data over a network connection. It is used primarily to transmit data between a server and web application, serving as an alternative to XML.

C. SOAP

SOAP, originally defined as Simple Object Access Protocol, is a protocol specification for exchanging structured information in the implementation of Web Services in computer networks. It relies on XML Information Set for its message format, and usually relies on other Application Layer protocols, most notably Hypertext Transfer Protocol (HTTP) or Simple Mail Transfer Protocol (SMTP), for message negotiation and transmission.
D. REST
Representational State Transfer (REST) style was developed by W3C Technical Architecture Group (TAG) in parallel with HTTP/1.1, based on the existing design of HTTP/1.0. The World Wide Web represents the largest implementation of a system conforming to the REST architectural style. REST exemplifies how the Web's architecture emerged by characterizing and constraining the macro-interactions of the four components of the Web, namely origin servers, gateways, proxies and clients, without imposing limitations on the individual participants. As such, REST essentially governs the proper behaviour of participants.
REST facilitates the transaction between web servers by allowing loose coupling between different services. REST is less strongly typed than its counterpart, SOAP. The REST language uses nouns and verbs, and has an emphasis on readability. Unlike SOAP, REST does not require XML parsing and does not require a message header to and from a service provider. This ultimately uses less bandwidth. REST error-handling also differs from that used by SOAP.
2) Comparison of the protocols
SOAP was a good milestone in the history of integration, but it is a good time to look forward more powerful and popular technical such as REST. 
SOAP:

Pros:

a) SOAP is strongly coupling with XML: SOAP envelop is based on XML, and it defines information in the message an how to deal with it. Coding rule for data type. The scheme for calling and responding of process.

b) SOAP is based on any protocol such as HTTP, HTTPS, SMTP (Simple Mail Transfer Protocol), and even JMS (Java Messaging Service).

c) SOAP is a strict standard, well defined protocol and rules are its strong points.
Cons:

a) Complex and inefficient.

b) Not as widely used as before.

REST:

Pros:

a) REST interfaces are much easier to design and implement than SOAP interfaces: verbs, exception semantics, , versioning semantics, and authentication and access control are already defined.
b) All the developers really need to focus on are modelling resources using JSON, modelling URL hierarchies, modelling search patterns and modelling batching for performance improvements.
c) REST is easy and understandability.
d) High response rate depending on the cache.

e) High expandability and high efficiency.

f) Good compatibility for long term evolution.
Cons:

a) It’s not a standard, so the developers regard it as an architecture method.
b) REST is only based on HTTP/HTTPS,

Both XML and JSON can be applied in REST, but the only XML can be applied in SOAP.
XML:
Pros:
a) More widely used.
b) Safer than JSON.
Cons:

a) Complex

b) Client needs to be modified.
JSON:

Pros: 
a) JSON is a lot simpler than XML.

b) JSON is more isomorphic with the relational data stores most services use for persistence.
c) Simple and almost no modification of the client.
d) Less consumption and more powerful.
Cons:

a) Not so safe as XML.
3. Conclusion
In conclusion, for protocols, the expandability, response rate, high efficiency and compatibility are the most characteristics the new Rx interface considers. The security, state and session management could be realized properly. Therefore, REST is the better choice.

And for languages, for now, widely used and  security XML is a good choice, but in the future, more powerful, expendable and efficiency JSON may be better.
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