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Abstract of the contribution: This contribution reviewed the control plane and user plane options of PC3 interface for ProSe direct discovery, and evaluated the corresponding implications. It is therefore concluded that the user plane PC3 interface is more desirable for Rel-12. 
1. Introduction
For ProSe Direct Discovery, it has been agreed in SA2#100 (S2-134561) that the allocation and processing mechanism via PC3 base on solution D13 should be used for operator controlled open discovery. However, it was also noted that:

“It is FFS if allocation and processing mechanisms for Prose Application Identities over PC3 use 3GPP control plane or user plane.”
This contribution provided a review of the two options for PC3, and discussed the potential impacts to the various aspects of ProSe direct discovery design. Since the use of control or user plane would greatly affect the ProSe architecture, it is important that an option with least impacts is selected to ensure the successful completion of ProSe in Rel-12. . 
2. Discussion 

In the following discussion, the control plane option and user plane options are evaluated on different aspects. The control plane option is based on Solution D13 (6.1.13 of TR23.703v1.0.0), and the user plane option is based on the following assumptions:
· Based on the conclusions in S2-134561, the following functions needs to be supported over the PC3 interface for direct discovery:

· ProSe configuration and parameters provisioning;

· UE authorization for ProSe direct discovery;

· ProSe Application Identity allocation and processing;

· The first function is handled by a Direct Provisioning Function (DPF), and the other functions are handled by a Direct Discovery Name Management Server. DPF and DDNS co-exist in the user plane ProSe Function. 

· ProSe Function provides the charging functionality for the ProSe Direct Discovery service.

· ProSe Application ID and ProSe Application Code (for OTA transmission on PC5) are always allocated by the ProSe Function in the HPLMN.
· A UE must obtain the ProSe Application Code (for OTA transmission on PC5) from ProSe Function before announcing or monitoring.   
· A Monitoring UE must report ProSe Application Code matches to the ProSe Function to resolve it to the actual ProSe Application ID.
More details on the procedures are presented in S2-140080. 

An architecture example and PC3 interface details are presented in Figure .1 and 2 below. 
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Figure 1: ProSe Architecture with user plane PC3 
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Figure 2: Details of user plane PC3 interface 

Based on the above, the two options are evaluated and compared as following:

Both control plane and user plane options can support the functions required for PC3:
With the control plane option (as in Solution D13), the ProSe Configuration and Parameter Provisioning is not defined if it is needed or not. The UE authorization is carried out by the ProSe Server in the control plane option (e.g. D13). The ProSe Application ID allocation and processing are handled by the ProSe Server. In this sense, new protocols and interfaces would be required for this purpose, e.g. NAS enhancement, and the MME to ProSe Server interfaces. 

With the user plane option, the ProSe Configuration and Parameter Provisioning are handled by the DPF component of the ProSe Function. This portion could be realized using existing mechanism, e.g. OMA-DM, similar to that of the ANDSF. 

The UE authorization and ProSe Application ID allocation and handling are handled by the Direct Discovery Name Mgmt Server component of the ProSe Function in user plane option. Existing IP based protocols could be used for the transport, e.g. http/https. 

In conclusion, both control plane and user plane options could support the required functions over PC3, but user plane option requires less work and impacts less nodes. 
User plane option has less impact on CN node implementations:
The control plane option (as in Solution D13) requires MME modification to support ProSe transport of messages. As discussed above, the solution involves MME in handling every ProSe control plane message, before forwarding it to the ProSe Server. This obviously requires NAS protocol enhancement, and new interface between the MME and ProSe Server. An obvious choice would be to use UL/DL Generic NAS Transport and define a new protocol type similar how control plane location works over LTE (TS 23.271, TS 24.171). 

For user plane option, the ProSe Function only needs to access the HSS, which could be accomplished with existing interfaces. The message exchange between UE and ProSe Function does not involve any existing CN nodes since it is happening "over IP". 

In conclusion, user plane option has minimum impact on the CN nodes of the current 3GPP system. 

Control plane option may have significant impacts on CN node (MME) performance:
As discussed above, for each ProSe message sent over the control plane, the MME would need to handle them before forwarding to the ProSe Server. This poses additional burden for the MME. In case of a surge of ProSe messages, either due to influx of ProSe UEs, e.g. arrival of a train , it may greatly affect the network performance and its capability to serve other UEs. MMEs are currently not provisioned to handle this high volume of messages. 
With the user plane option, all this signalling is handled at user plane, with inbuilt overload protection mechanism, and would not cause any harm to the system. 

In conclusion, control plane option may impact the performance of MMEs. 
User plane option is suitable for faster deployment:
The control plane option requires MME support, and thus would require every MME in the deployment region to be upgraded in order to support ProSe service. Therefore, existing system operation would be affected in order to activate the ProSe service. 

Whereas, the user plane option only requires the deployment of the ProSe Function on the user plane. It could be achieved without affecting any running network. 

User plane option can achieve the same level of network control as the control plane option:
One of the main reasons for the development of control plane option is for the network to exercise control over UE’s ProSe activities, including announcing of the codes and monitoring matches. 
With the user plane option described in this contribution, same level of network control could be achieved. Essentially, the UE needs to run the same procedure for ProSe Application Code allocation, and reporting of the matches. The difference is that the interaction with network is directly before the UE and ProSe Function, over the user plane. 

Similarly, the network based charging could be also achieved with the user plane options. 
User plane option can achieve the same level of security
With control plane option, the message exchanges are protected by NAS level security (integrity and confidentiality). 

With user plane option, the message exchanges could be protected by user plane security, e.g. TLS, with GBA. 

Possible harmonization with EPC level discovery
As EPC level discovery is also one of the ProSe feature to be supported in Rel-12, it would be desirable to have a common architecture with Direct Discovery. 

Since the EPC level discovery is making use of user plane solution for PC3, it could be naturally harmonized with the user plane option. 

The following is a summarized comparison of the two options in the tabulated form:
	Comparison aspects
	Control Plane Option
	User Plane Option

	Support of required PC3 functions
	YES
	YES

	CN Node (MME) implementation impacts
	YES
	NO

	CN Node performance impacts
	YES
	NO

	Fast/easy Deployment
	NO
	YES

	Network Control
	YES
	YES

	Network based charging
	YES
	YES

	Security
	YES
	YES

	Possible Harmonization with EPC level discovery
	NO
	YES


It is obvious from the above that the user plane option is more desirable, and it would help to expedite both the standards progress and adoption of ProSe in Rel-12 time frame.  
3. Proposal

It is proposed to agree to adopt user plane option for PC3 interface for ProSe Direct Discovery.

The related changes are included in S2-140080.
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