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1. Introduction

This discussion paper addresses a proposal on the selection of application protocol over PC2 reference point. 
2. Background
PC2 is the reference point between the ProSe Application Server and the ProSe Function in the architecture of Proximity Services (ProSe). The ProSe Function entity provides ProSe functionality by the 3GPP EPS for EPC-level ProSe discovery (refer to 3GPP TS 23.303[1] subclause 4.3.1) and ProSe Application Server belongs to 3rd party domain in this context (refer to 3GPP TS 23.303[1] subclause 4.4.1.1).
The ProSe Function interacts with the ProSe Application Server for EPC-level ProSe discovery in 
two sub-processes:
1) Application registration for ProSe, in which the ProSe Function sends a ProSe Registration Request message to the ProSe Application Server indicating that a user of this application has requested to use ProSe for that application. The ProSe Application Server returns a ProSe Registration Response message to ProSe Function indicating that the registration was successful (or not).
2) Proximity request, in which ProSe Function A sends a Map Request message to the ProSe Application Server, requesting that it provide the EPC ProSe Subscriber ID for the targeted user B. The ProSe Application Server checks user B's application-specific ProSe permissions, confirms that user A is allowed to discover user B, and sends a Map Response message back to ProSe Function A.

So far for the ProSe architecture, the application protocols applied for the control plane interaction between two network entities (PC1/PC3 are not involved due to the feature of UE-to-NE interface) are summarized as follows:

	Reference point
	Involved network entities
	Application Protocol

	PC2
	ProSe Function, Proxy App Server
	TBD, Diameter or XML

	PC4a 
	ProSe Function, HSS
	Diameter

	PC4b
	ProSe Function, SLP (SUPL Location Platform)
	MLP (Mobile Location Protocol)

	PC6
	ProSe Function A and ProSe Function B
	Diameter

	PC7
	ProSe Function A and ProSe Function B (for roaming case)
	Diameter


3. Discussion
Detailed analysis on protocol selection among Diameter, XML over HTTP, XML over Websocket for GCSE MB2-C has been made in C3-141130[2]. With regards to PC2 control plane, both Diameter and XML have not explicit difference in the evaluation criteria of bidirectional communication and performance of interaction, since in either sub-process of EPC-level ProSe discovery, the interaction is always initiated by the ProSe Function (Client) and responded by the ProSe Application Server (Server), and public safety requirements do not apply for EPC-level ProSe discovery. Therefore, the protocol of Diameter and XML can be compared by the following criteria:
	Criteria
	Diameter
	XML

	Ease of interoperability
	Should be easy and consistent for ProSe Function, due to the fact ProSe Function has supported Diameter over PC4a, PC6 and PC7.
	More complex than Diameter, ProSe Function has to support two sets of implementation, Diameter for PC4a, PC6 and PC7, and XML for PC2.

	Openness
	May be weaker than XML, similar as the case in MB2-C.
	Popular for openness to 3rd party AS.

	Maturity of technology
	Mature and efficient in the existing PLMN network of the operator.
	Not mature in the operator’s PLMN domain yet. An example for XML based Rx interface is that a logical functional entity of Protocol Converter should be deployed between the PCRF and the AF for protocol adapatation. The PCRF has not direct XML based interface.


4. Conclusion
With regards to the criteria of ease of interoperability and maturity of technology as described in the above table, we would like to suggest to use Diameter as the application protocol of PC2 reference point during the Rel-12 timeframe. The benefits can be foreseen as follows:
1) Good progress control and protocol development for the Rel-12 WID ProSe-CT work.

2) Provide a time window for observing the implementation of XML based Rx interface in Rel-12. When the implementation of XML based Rx features are stable, it would smoothly accelerate the XML progress for PC2 to fulfill openness requirements in the future release (with regard to architecture selection between a direct XML based PC2 interface and with the deployment of a Protocol Converter in between).
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