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Abstract of the contribution: This P-CR proposes a solution when multiple ProSe Functions exist in a PLMN for open discovery.
1. Introduction
At SA2#101 the case that multiple ProSe Functions may exist in a PLMN was discussed. As a result of that it was tentatively agreed to include an indication "ProSe Function Identifier" on the discovery message for open discovery that is sent over the air (on PC5). 
An editor's note was also recorded that the need for this Identifier in the OTA discovery message needs to be verified.

c.
The ProSe Function Identifier of the Prose Function that has assigned the ProSe Code.

Editor's Note: The need for ProSe Function Identifier as part of the ProSe Application Code is FFS.
This contribution proposes a "network solution" that could avoid the need for ProSe Function Identifier in the OTA discovery message on PC5 and as a result saves the calculated 8 extra bits.

2. Why a solution without impacts in the OTA discovery message is better?

When multiple ProSe Functions are deployed in a PLMN the ProSe Function Identifier (if used as part of discovery message over PC5) can only help in delivering the Match Request to the appropriate ProSe Function, however it cannot help for delivery of the Monitoring Request. 

The Monitoring Request shall be delivered exactly to the ProSe Function that has allocated the ProSe Application Code corresponding to the requested ProSe Application ID Name, because it is the only ProSe Function that knows the correspondence between the allocated ProSe Application Code and the ProSe Application ID Name. The Monitoring Request by definition cannot contain the ProSe Function Identifier since the "monitoring UE" does not know in advance, the ProSe Function that can build the mask and provide Discovery Filter, therefore we propose to introduce a Direct Discovery Name Registrar Function.
The Direct Discovery Name Registrar Function is the logical function that is used to support the network related actions required for ProSe open discovery, when multiple ProSe Functions are deployed within the same PLMN.
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The Direct Discovery Name Registrar Function contains a database where all the ProSe Functions of the PLMN store real-time information on the generated public ProSe Application Code for a given public ProSe Application ID. Prose Functions (in HPLMN as well as in other PLMNs) use the information stored in the Direct Discovery Name Registrar Function to locate the ProSe Function that has allocated a specific ProSe Application Code.

The Direct Discovery Name Registrar Function is a unique database in a given PLMN and it may be co-located with a ProSe Function.
Every time the UE requests a new public ProSe Application Code for a given public ProSe Application ID, then the corresponding entry in the database of the Direct Discovery Name Registrar Function is updated. If the UE does not request a new ProSe Application Code within the validity timer expiry, then the corresponding entry in the database of the Direct Discovery Name Registrar Function is removed.

2. Proposal

It is proposed to capture the proposed text in TS 23.303 as delta to S2-140577.
>>>>First change<<<<
4.3
Reference points

4.3.1
General

4.3.2
List of Reference Points
PC1:
It is the reference point between the ProSe application in the UE and in the ProSe App Server. It is used to define application level signalling requirements. This interface is not specified in this release of the specification. 
PC2:
It is the reference point between the ProSe Application Server and the ProSe Function. It is used to define the interaction between ProSe App Server and ProSe functionality provided by the 3GPP EPS via ProSe Function (e.g. name translation).. 
PC3a:
It is the reference point between the UE and the ProSe Function. It enables the interaction between UE and ProSe Function. PC3 relies on EPC user plane for transport (i.e. an “over IP” reference point).
PC3b:
It is the reference point between the UE and ProSe Function that is used to authorise direct discovery requests, and perform allocation of  ProSe Application Codes and ProSe Application Identities used for direct discovery. 

PC3c:
It is the reference point between the UE and ProSe Function. It is used to define the authorisation policy per PLMN for ProSe direct discovery (for Public Safety and non -Public Safety) and communication (for Public Safety only) between UE and ProSe Function. In case of Public Safety it is also used to provision parameters in the PMCE that are needed when the UE is not "served by E-UTRA".

PC4a:
It is the reference point between the HSS and ProSe Function. It is used to provide subscription information in order to authorise access for direct services in a PLMN.

PC4b:
It is the reference point between the HSS and ProSe Function. It is used to provide subscription information in order to allow the ProSe Function to authorise direct discovery requests.

PC4c:
It is the reference point between the EPC and ProSe Function. It is used to define the interaction between EPC and ProSe Function. With EPC-level ProSe discovery PC4c is used by the ProSe Function in the role of LCS client to query the SUPL Location Platform (SLP) defined in [1].
PC4d:
(defined for EPC-level discovery)

Editor's Note: Depending on the function needed, PC4 and PC7 may terminate in different EPC entities and may reuse existing interfaces.  This will be further defined as work progresses.
PC5:
It is the reference point between UE to UE used for control and user plane for direct discovery, direct communication and ProSe UE-to-Network Relay.
PC6b:
It is the reference point between the ProSe Functions in different PLMN (when not roaming) and the ProSe Function in the HPLMN. It is used to authorise direct discovery requests, and perform allocation of  ProSe Application Identity Codes and ProSe Application Identity Names from the HPLMN. 

PC6c:
It is the reference point between the ProSe Functions in different PLMN (when not roaming) and the ProSe Function in the HPLMN. It is used for HPLMN control of ProSe service authorization. 

PC7b:
It is the reference point between the ProSe Function in the VPLMN or ProSe Functions in different PLMN (when roaming) and the ProSe Function in the HPLMN. It is used to authorise direct discovery requests, and perform allocation of  ProSe Application Identity Codes and ProSe Application Identity Names  from the HPLMN. 

PC7c:
It is the reference point between the ProSe Function in the VPLMN or ProSe Functions in different PLMN (when roaming) and the ProSe Function in the HPLMN. It is used for HPLMN control of ProSe service authorization. 

SGi:
 In addition to the relevant functions defined in TS 29.061 [11] via SGi, it  may be  used for application data and  application level control information exchange.

4.3.3
Reference Point Requirements
Editor’s Note: This clause will describe the architectural requirements of the ProSe reference points.

4.3.3.x
<New reference point>

Editor's Note: Each sub-section specifies a new reference point required for ProSe.
4.4
Network Elements

4.4.1
General
4.4.2
ProSe Function
The ProSe Function is the logical function that is used for network related actions required for ProSe. In this version of the specification it is assumed that there is only one logical ProSe Function in each PLMN that supports Proximity Services.
NOTE:
If multiple ProSe Functions are deployed within the same PLMN (e.g., for load reasons), then the method to locate the ProSe Function that has allocated a specific ProSe Application Code (e.g. through a database lookup, etc.) is not defined in this version of the specification.



The ProSe Function plays different roles for each of the features of ProSe. 
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Figure 4.4.2-1: UE to ProSe Function Interfaces for each sub-function
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Figure 4.4.2-2: ProSe Function Interfaces to other network elements and PLMNs

The ProSe Function consists of three main sub-functions that perform different roles depending on the ProSe feature:

- 
Direct Provisioning Function (DPF) is used to provision the UE with necessary parameters in order use ProSe direct services. It is used to provision the UEs with PLMN specific parameters that allow the UE to use ProSe in this specific PLMN. For direct communication used for Public Safety DPF is also used to provision the UE with parameters that are needed when the UE is not "served by E-UTRA". 

- 
Direct Discovery Name Management Server is used for open direct discovery to allocate and process the mapping of ProSe Applications IDs and ProSe Application Codes used in direct discovery. It uses ProSe related subscriber data stored in HSS for authorisation for each discovery request. It also provides the UE with the necessary security material in order to protect discovery messages transmitted over the air.

-
EPC-level ProSe Function  has a reference point towards the App Server, towards the EPC and the UE. The functionality includes the following:

-
Storage of ProSe-related subscriber data and/or retrieval of ProSe-related subscriber data from the HSS;

-
Authorization and configuration of the UE for EPC-level ProSe discovery and EPC-assisted WLAN direct discovery and communication;

-
Acting as location services client (SLP agent) to enable EPC-level ProSe discovery;

-
Providing UE with information to assist WLAN direct discovery and communications;

-
Handling of EPC ProSe Subscriber IDs and Application Layer User IDs;

-
Security related functionality;

-
Interaction with UE over PC3 reference point;

-
Interaction with 3rd party Application Servers over PC2 reference point;

-
Interaction with IMS over PC4x reference point; ProSe Function acts as application server to IMS;

-
Interaction with ProSe Functions in other PLMNs over PC6 reference point;

-
Optional support for Sh functionality for requesting UE location via the HSS;

-
Provide functionality for charging (via or outside of EPC e.g. offline charging).

Application servers, which are users of the ProSe capability for building the application functionality, are defined outside the 3GPP architecture. In order to be able to use ProSe, the Application Server needs to support the following capability:

-
Storage of the subscribers' EPC ProSe Subscriber ID and its ProSe Function ID;

-
Mapping of Application Layer User IDs and EPC ProSe Subscriber IDs
ProSe Function provides the necessary charging functionality for usage of ProSe (via the EPC or for direct services). 
>>>>End of changes<<<<
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