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Abstract of the contribution:
This contribution proposes a restricted ProSe discovery solution which is based on per UE discovery.
1. Introduction

Restricted direct discovery is a key feature in Rel-13 ProSe_ext, open direct discovery procedure defined in R12 is a per application discovery solution, this contribution introduce a new solution which is based on per UE discovery.

2. Discussion
2.1 UE registration for ProSe
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Figure 1.1-1 UE registration for discovery
1. If UE is authorised to perform Restricted Discovery in registered PLMN, the UE sends a UE ProSe Registration Request (UE Identity) to HPLMN ProSe function. The UE identity is set to IMSI. HPLMN ProSe function allocates a ProSe restricted code for the UE.
2. ProSe function in HPLMN shall check with HSS the authorisation for discovery. If UE is registered in VPLMN, the HSS also provides the VPLMN ID with UE’s subscription data to the HPLMN ProSe function.
3. If the discovery is authorised then the HPLMN ProSe Function shall inform the PorSe Function in VPLMN with the ProSe Registration Authorization (UE Identity, ProSe UE Code). The UE identity is used to identify the UE and the ProSe UE Code indicates the assigned code from the HPLMN ProSe function for the UE. The ProSe function in VPLMN authorises the UE to Perform ProSe direct discovery.
4. HPLMN ProSe function responds to the UE with UE ProSe Registration Response (ProSe UE Code, validity timer) message. ProSe UE Code is provided by the HPLMN ProSe function and corresponds to the UE’s IMSI. The validity timer indicates for how long this ProSe UE Code is going to be valid.

Proposal 1: HPLMN ProSe function assigns a ProSe UE Code corresponds to the UE’s IMSI.

2.2 Application Registration for ProSe
UE is designated an ProSe application ID from the application server, the procedure is out of 3GPP specification scope. In order to activate ProSe feature for a specific application, the UE registers the application with the ProSe function.
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Figure 1.2-1 Application Registration for ProSe

1. UE sends Application Registration Request (ProSe UE Code, App ID, ProSe application ID) message to HPLMN ProSe function to register an application for ProSe. ProSe UE Code is allocated during the UE registration for ProSe procedure and used to identify the UE. App ID indicates the application server platform. ProSe application ID identify the UE in application layer.
2. ProSe function sends the ProSe Registration Request (ProSe UE Code, ProSe application ID) message to the App server indicating that a user of this application has requested to use ProSe for that application. If the App Server accepts the request, it stores the ProSe UE Code and ProSe application ID.
3. The App Server sends a ProSe Registration Response message to ProSe Function A indicating that the registration was successful
4. ProSe Function sends Application Registration Response message to UE indicating that the registration was successful .
Proposal 2: App server stores ProSe UE code related to the UE’s ProSe application ID.
2.3 Direct Discovery Procedure

Figure 1.3-1 provides an example operation of the Monitoring UE. For simplicity, only non-roaming case is shown.
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Figure 1.3-1 Direct Discovery Procedure

1. If the UE is authorised to monitor in at least one PLMN and is interested to monitor certain ProSe Application ID, it shall monitor the ProSe UE code which is announcing on the radio interface.
2. Monitoring UE send the Direct Discovery Request (ProSe UE code list, APP ID, ProSe Application ID) message to the HPLMN ProSe function. This message shall include all the ProSe UE code which in monitored on the radio interface. The App ID indicates the application that has triggered the direct discovery procedure. ProSe application ID represents a unique identifier of the UE on the application layer.
3. ProSe function finds the app server via the Application ID and sends Direct Discovery Request (ProSe application ID) message to the App server. ProSe application ID is used to identify UE in the App server.
4. App server authorises the UE is allowed to perform the direct discovery monitoring, if the request is authorized, the App server sends the Direct Discovery Response (ProSe UE code list, ProSe application ID list) message to the ProSe function. ProSe application ID list includes the friends information of the monitoring UE for the specific application. The ProSe UE code corresponds to the ProSe application ID is also included in the message. The mapping between ProSe application ID and ProSe UE code is stored during application registration for ProSe procedure which is described in subclause 1.2. 
5. ProSe function compares the ProSe UE code list which is received from UE in step 2 and the friends’ ProSe UE code list which is received from App server in step 4. ProSe function obtains the overlapped ProSe UE code(s) that are included in the both ProSe UE code list. ProSe function sends the Direct Discovery Response (ProSe Application ID(s)) message to the monitoring UE to indicate the friends of the specific application is in proximity to the monitoring UE. The ProSe Application ID(s) corresponds to the overlapped ProSe UE code(s). 

Proposal 3: Monitoring UE sends the monitored ProSe UE code(s) on the radio interface to the ProSe function.
Proposal 4: ProSe function gets the ProSe UE code corresponds to the PorSe application id of monitoring UE’s friends for the specific application from the App server.
Proposal 5: ProSe function sends the ProSe application ID(s) to the UE, the ProSe application ID(s) have a friends relationship to the monitoring UE and whose related ProSe UE code can be monitored by the monitoring UE on the radio interface.
3. Proposal
It’s proposed to adopt the following changes in TR 23.713.
***************************First Change*************************
5
Restricted ProSe Direct Discovery (non-public safety use)
Editor’s note:
This clause is intended to document the agreed architecture solution for restricted discovery (non-public safety use). 
5.1
Solution for restricted ProSe Direct Discovery

5.1.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 
TS 22.278 [4] specified the requirements for the Restricted ProSe Discovery as "Subject to user and operator settings, a ProSe-enabled UE shall be able to be discoverable only by other ProSe-enabled UEs in proximity that are explicitly permitted by the discoverable ProSe-enabled UE."
The solution for Restricted ProSe Direct Discovery follows the following principles:

-
The Restricted ProSe Direct Discovery allows permission defined at application layer by Announcing/Discoveree UE to determine the capability of the Monitoring/Discoverer UE to discover the Announcing/Discoveree UE.  

-
The Restricted ProSe Direct Discovery solution should be developed based on existing ProSe architecture in TS 23.303 [3].

-
The permission information for the Restricted Direct Discovery is maintained by the ProSe application server.
-
HPLMN ProSe function assigns a ProSe UE Code corresponds to the UE’s IMSI.
-
App server stores ProSe UE code related to the UE’s ProSe application ID.
-
Monitoring UE sends the monitored ProSe UE code(s) on the radio interface to the ProSe function.
-
ProSe function gets the ProSe UE code corresponds to the PorSe application id of monitoring UE’s friends for the specific application from the App server.
-
ProSe function sends the ProSe application ID(s) to the UE, the ProSe application ID(s) have a friends relationship to the monitoring UE and whose related ProSe UE code can be monitored by the monitoring UE on the radio interface.
5.1.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

5.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

5.2 
Topics for further study for restricted Direct Discovery

Editor’s note:
Topics `FFS will be collected for this particular functionality. 

Following issues need to be resolved:

-
It is FFS whether procedures defined for Open Discovery can be reused for Restricted Discovery with extensions or optimizations. 

-
It is FFS whether ProSe Restricted Discovery permission granting/revocation involves the ProSe function.

-
It is FFS if extension or enhancements are required for ProSe service authorisation and provisioning for Restricted Direct Discovery. 

-
It is FFS how to conceal the application layer user identity to the 3GPP network and 3GPP layer identity to the application layer in Restricted ProSe Direct Discovery procedures;

-
It is FFS how to support identifying a group of users instead of a single user by a ProSe Application Code and in a discovery request for Restricted ProSe Direct Discovery;  

-
It is FFS whether the ProSe Function allocates one ProSe Application Code per UE for Restricted Discovery, or at least one ProSe Application Code for each application that is using ProSe.

-
It is FFS how to adapt the Restricted ProSe Direct Discovery for Public Safety use, e.g. when real time interaction with the ProSe Function is not possible.   

5.3
Conclusions on restricted ProSe Direct Discovery (non-public safety use)
Editor’s note:
Conclusions will be collected for this particular functionality
***************************End of Change*************************
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