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Abstract of the contribution: Discussion paper provides an introduction on system enhancements required within EPC to support proximity services via a ProSe server
1. Introduction

This paper provides an introduction into system enhancements required within the EPC network to support ProSe services. It is proposed to have a centralised function within the EPC network, a ProSe server, in order to control all ProSe related communications (e.g. authorisation for network discovery) allowing the network operator to have direct control on Proximity signalling between the UE and the network as well as controlling the behaviour of 3rd party ProSe-enabled applications. 
This paper focuses on summarising the ProSe server capabilities required to support proximity services taking into account the stage 1 requirements 
2. ProSe server based architecture
Figure 1 provides an example for proximity services via a ProSe server for non-roaming scenarios.
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Figure 1: ProSe server based architecture (non-roaming)
The ProSe server interfaces with the MME to obtain UE location information (required for network assisted discovery) as well as to act as a control function for all ProSe related signalling sent by the UE or by a 3rd party ProSe application server.
The main functions of the ProSe server are the following:
· UE authorisation for proximity services

· storing user preferences for open or restricted discovery per application
· The method to setup the D2D connection, i.e. direct UE to UE connection or D2D connection via eNodeB
· Store UE location information provided by MME

· Detecting UEs in proximity

· Authorising 3rd party ProSe application servers to access ProSe services 
The ProSe server may also interface with the HSS in order to obtain per user ProSe related subscription information. Alternatively, the ProSe server may have a local subscription database. 
The MME interfaces with the ProSe server in order to provide the following information:

· ProSe control signalling, for example, triggering indication to initiate a D2D session between UEs in proximity

· UE location information

Figure 2 provides an example of proximity services via a ProSe server for roaming scenarios.
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Figure 2: ProSe server based architecture (roaming)
For roaming cases it is proposed to have a roaming interface between the ProSe servers in the VPLMN and HPLMN. The roaming interface will be necessary in order to convey information such as UE location information, subscription related information and authorisation of ProSe services. 
During roaming scenarios the ProSe servers have the following additional functionalities:
· visited ProSe server authorising roaming UEs for proximity services within VPLMN. In such a case the ProSe server in the hPLMN provides the user’s ProSe subscription information and user preference to the ProSe server in the VPLMN
· Prose server in the VPLMN conveying location information from the MME to ProSe server in the HPLMN (in case ProSe application server has access only to home ProSe server)
3. Example of a discovery procedure using ProSe server architecture

The following figure provides an example of the ProSe server assisting in proximity detection services. It is assumed that the ProSe application within both UEs A and B is connected to the same ProSe application server. 
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Figure 3: Example of a Proximity Discovery procedure via a ProSe server
1. ProSe server authorises UE A for ProSe services. Signalling for user permission for ProSe is conveyed via MME. 
2. Same as step 1.
3. MME provides up to date location information to ProSe server.
4. Detection that UEA and UE B are in proximity. The ProSe server may detect two UEs in proximity and notify the application. 

5. Application may request the prose server to trigger a D2D session between UEs in proximity
6. ProSe server authorises the D2D session
4. Summary
The new ProSe architecture includes a ProSe server as a new network entity and impacts several existing functions.

The main functions impacted by this architecture are the MME and potentially the HSS. The MME is enhanced to convey any ProSe related control signalling such as location information to a ProSe server. In addition, during mobility events the ProSe server must be informed of MME changes. In RAN sharing scenarios it is expected that UEs in proximity may be served by different MMEs. In such a case the S10 interface may require enhancements in order to convey ProSe control related information between MMEs.

It is proposed to discuss whether such architecture option is a potential method to support ProSe over EPC.
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