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Abstract of the contribution: This paper discusses the architecture and registration for the ProSe service.
1. Introduction

In this contribution the architecture and new reference point for the Prose service is proposed. Also the ProSe registration procedure is proposed. 
 ***** BEGIN CHANGE *****
6.X
Solution X: Proximity service Architecture
6.X.1
Architecture reference model
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Figure 6.x.1-1: Non-roaming architecture for Proximity service
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Figure 6.x.1-2: Roaming architecture for Proximity service

A new network element PDCF is added into the EPS network. PDCF is the Proximity Discovery and Communication control Functionality. It is connected to the MME, UE and Application Server(s).
In non-roaming scenario, there is only one PDCF in the HPLMN associated with one UE. In a roaming scenario there are two PDCFs associated with one UE.

· H-PDCF that resides within the H-PLMN;

· V-PDCF that resides within the V-PLMN.

The H-PDCF contains the subscriber/subscription data needed for Prose service. In the roaming case the subscriber’s Prose service data is given by the H-PDCF to the V-PDCF via the SPb interface. Based on the visitor operator’s policy the V-PDCF may update the ProSe service data obtained from the HPLMN. The UE’s Prose Discovery and Communication is controlled either by the H-PDCF in non-roaming case or by the V-PDCR in the roaming case.

The PDCF include the following function:

· Prose Subscription data/subscription data management
· ProSe Service registration of the UE(e.g. Prose UE ID assignment, Prose Service policy download to the UE)
· EPC-level ProSe discovery authorization/ ProSe direct discovery authorization(e.g. radio resource permission)
· ProSe communication authorization
· ProSe Application server interaction for Prose discovery 
· ProSe Service charging related functions
Editor's Note: It is for FFS whether the PDCF is map to one entity or several entities.
For the ProSe service the below new reference points are added: 

PC1: the reference point between the ProSe application in the UE and in the application server. It is used to define application level signalling requirements.
PC2: the reference point between the PDCF and Application server for Prose service usage;
PC3: the reference point between the PDCF and UE for the Registration, Prose Service control Policy control, Prose Service Invoking. 
PC4: the reference point between the PDCF and MME for authorization; It is used for the ProSe service authorization, e.g. direct discovery radio resource application permission control. 
PC5: the reference point between the ProSe devices for ProSe direct discovery and communication.
PC7: the reference point between the H-PDCF and V-PDCF for the Prose Service Data transferring from the HPLMN to the VPLMN. It is control plane interface.

6.Y Solution: ProSe Registration
6.Y.1 General
This clause provides the solution for the key issues "Key Issue #3: Configuration and Capability Handling for ProSe" and "Key Issue #6: Authorisation for ProSe capability feature".

6.Y.2 ProSe UE registration

The flow for ProSe UE registration is depicted in Figure 6.Y.2-1. ProSe UE registration could be initiated when the UE activates ProSe Service but not activate the ProSe enabled application.
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Figure 6.Y.2-1 ProSe UE registration in Roaming case
1. The UE sends ProSe Registration request (IMSI) to the PDCF in Serving PLMN. In the roaming case the PDCF is the V-PDCF. 
Editor's Note: the authentication and security assured communication between UE and PDCF should be studied in SA3.
2. The V-PDCF determines whether the UE is permitted to use the ProSe service in the serving PLMN. If it is permitted and no valid Prose UE context is stored, the V-PDCF sends the Prose UE context request (serving PLMN, IMSI) to the H-PDCF. 
3. The H-PDCF sends back the ProSe UE context response (ProSe UE context). The ProSe UE context includes the subscriber/subscription related data needed for Prose service. For the same user the H-PDCF may send different ProSe UE context to V-PDCF depending on which PLMN UE is camped.
4. The V-PDCF assigns a ProSe UE identity. The V-PDCF sends the Prose Registration response (ProSe UE identity, Prose UE general context) back to the UE. The ProSe UE general Context is only related to UE granularity ProSe service control and not linked to any specific application ProSe service control. The V-PDCF stores the IMSI, ProSe UE identity and the ProSe UE context for late usage.
Note: the ProSe UE identity assigned to UE is not permanent.
5. The UE stores the Prose UE identity, ProSe UE general context.
6.Y.3 ProSe application registration

The ProSe application registration process take place in the following cases:

· Combined with ProSe UE registration process.
· A separated ProSe application registration process if one ProSe application which requires ProSe service is activated on the UE.
· A new ProSe UE identity has been assigned by the PDCF.
The flow depicted in the Figure 6.Y.3-1 shows that the UE initiates ProSe application registration process. 
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Figure 6.Y.3-1 ProSe Application Registration 

1. It is assumed that UE has been registered to PDCF successfully. The UE sends Application Registration Request (IMSI or ProSe UE identity, application ID, application user identity, ProSe service to be activated) to the PDCF. IMSI is used when the UE has not obtained the valid ProSe UE identity. In the roaming case the PDCF is the V-PDCF. 

2. Based on the application ID the PDCF checks the ProSe UE context on whether this application is authorized to use ProSe service. The PDCF sends the ProSe Application Registration Requests (ProSe UE identity, application user ID, ProSe service to be activated) to the Application Server. The ProSe Service to be activated indicates on whether UE want to activate the discovery service. 
3. The Application server recorded the mapping between the application user ID and ProSe UE identity. The application server sends back the Prose Application Registration Response to the PDCF. 

4. The PDCF sends the Application Registration Response (ProSe UE Application context). The ProSe UE Application context is related to application granularity ProSe service control.
5. The UE stores ProSe UE Application context.
6.Y.4 Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.Y.5 Solution Evaluation
Editor’s Note: To be completed 
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3. Prose Application Registration Response
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