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Abstract of the contribution: This contribution provides a solution for Restricted Direct Discovery.  The solution is based on the existing architecture with enhancement of interaction on PC2. It’s also a solution similar to the open Direct Discovery to simplify the UE and network implementation.
1. Discussion

Restricted Direct Discovery is key feature of the commercial use case in ProSe_Ext. In this contribution we try to discuss the network control Restrict Direct discovery and assumed that the Announcing UE is always announcing. 

2. Restricted Direct Discovery in always announcement
2.1 Architectural Requirement

This solution reuses the existing architecture of Open Direct Discovery. The PC2 interface is enhanced to support the interaction between the application server and the ProSe Function to exchange the UE information of 3GPP and the user information of in the application level. The following architecture is the non-roaming architecture already defined in 23.303.
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Figure 2.1-1 Non-Roaming Reference Architecture

2.2 
Identities Definition

This definition and the usage of ProSe Application ID is described in the S2-142500.
2. 3
Discovery Request
2.3.2.1
Announce Request
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Figure 2.3.2.1-1 Announce Request Procedure 
0.
Regular application-layer communication takes place between the mobile application client in the UE and the application server in the network. The application server sends the Application User ID and the corresponding Temp App User ID to the application client in the announcing UE. The application client stores the mapping of the application user ID and Temp App User ID. This step is out of scope of 3GPP.

1.
The UE is triggered by the application to perform announcing, it sends a Discovery Request (ProSe Temp UE ID, command = announce, App ID) message to the ProSe Function. Discovery Type is set to “restricted discovery” to indicate that UE is to perform Restricted Direct Discovery. The Announcing type is set to “always”.
2.
If the UE is permitted to perform announcing in the Serving PLMN, The ProSe Function sends a Restricted Announcing Notification (Temp App User ID, App ID) to the application server. Temp App User ID is stored in ProSe Function during the Application Registration Procedure, which is described in S2-142500. 

3.
The ProSe Function assigns a ProSe Restricted Code and respond to the UE with a Discovery Response (ProSe Restricted Code, validity timer) message. The ProSe Restricted Code corresponds to the user specified by the ProSe Temp App Use ID in given application requested in step 1. The UE is be authorised to announce this ProSe Restricted Code for the duration of validity timer if it remains in the Serving PLMN.
2.3.2.2
Monitoring Request
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Figure 2.3.2.2-1 Monitoring Request Procedure 
0.
Regular application-layer communication take place between the mobile application client in the UE and the application server in the network. The application server provides the application client with the Application User IDs and the corresponding Temp App User IDs, which are the user’s buddies. The application client stores the mapping of the application user IDs and Temp App User IDs. This step is out of scope of 3GPP.
NOTE 1:
The Application User IDs and corresponding Temp App User IDs are stored in the application layer of the UE, i.e. the 3GPP layer of the UE is not aware of the App User IDs and Temp App User IDs. The split between the application layer and the 3GPP layer in the UE is described in S2-142500.
1.
If the UE is authorised to monitor in at least one PLMN and is triggered to monitor, the UE sends a Discovery Request (ProSe Temp UE ID, command = monitor, App ID) to the ProSe Function. Discovery Type is set to “restricted discovery” to indicate that UE is to perform Restricted Direct Discovery.
2.
If the UE is permitted to perform monitoring in the Serving PLMN, the ProSe Function sends a Restricted Monitoring Request (Temp App User ID, App ID) to the application server. The Temp App User ID of the UE in the application is identified by the Temp App User ID and App ID. Temp App User ID is stored in ProSe Function during the Application Registration Procedure, which is described in S2-142500. 
3. 
According to the users’ information stored in the application server, if at least one of the user’s friends is announcing, the application server sends the Temp App User ID(s) and the corresponding ProSe Temp UE ID(s) to the ProSe Function in the Restricted Monitoring Response Message. The ProSe Temp UE ID is stored in the application server during the application registration procedure which is described in S2-142500.
4.
The ProSe Function filters the ProSe Temp UE IDs with PLMN list that UE is authorised to monitor. If there are ProSe Temp UE IDs in other authorised PLMNs (not the HPLMN), the ProSe Function shall contact the ProSe Function(s) in these PLMN(s) to retrieve the ProSe Restricted Code(s).

5.
The ProSe Function(s) in other PLMN(s) identifies the ProSe Restricted Code(s) by App ID and ProSe Temp UE ID, and then return the ProSe Restricted Code(s) and the TTL(s) for each.
6.
The ProSe Function in the HPLMN stores the ProSe Restricted Code(s) respectively and sends the ProSe Restricted Code(s) and the corresponding TTL(s) to the UE, but without the corresponding Temp App User ID(s). The UE stores the ProSe Restricted Codes in the 3GPP layer for monitoring. At this time, the 3GPP layer only has the ProSe Restricted Codes without the corresponding Temp App User IDs.

NOTE 2:
If the UE requests to monitor only one friend, as an implementation the ProSe Function may provide the UE with more ProSe Restricted Codes to be monitored, in order to protect the mapping between ProSe Restricted Code and Temp App User ID.
Proposal 1: When the UE perform monitoring, to ensure the accuracy of the information, the buddy list in the ProSe Function should be downloaded from the application server.
2.3.3
Match Report
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Figure 2.3.3-1 Match Report Procedure 
1.
If the monitoring UE finds the ProSe Restricted Code(s) that matches the ProSe Restricted Codes stored in the 3GPP layer of the UE, but does not have the corresponding Temp App User ID, it sends a Match Report (ProSe Restricted Codes, App ID, ProSe Temp UE ID of monitoring UE) message to the ProSe Function in its HPLMN to get the corresponding Temp App User IDs of the code(s) it finds. The App ID represents the application which is performing the Restricted Direct Discovery. Discovery Type is set to “restricted discovery” to indicate that UE is to perform Restricted Direct Discovery.
2.
Optionally, if the ProSe Function has already stored the reported ProSe Restricted Codes and corresponding Temp App User IDs in the context of monitoring UE, the ProSe Function maps the ProSe Application Codes to Temp App User IDs. Then it sends Restricted Match Report message (Temp App User ID of monitoring UE, Temp App user ID of friends) to the application server to inform the application server about the match event.

3.
Optionally, the application server confirms ProSe Function with a Restricted Match Acknowledgment. This message may also contain certain metadata corresponding to the friends (announcing UEs) e.g. user status, user latest texts and photos in the application and even some recommended games and social events according to the user preference.
4.
The ProSe Function in HPLMN responds to the monitoring UE with Match Report Acknowledgment (App ID, Temp App User IDs of friends, validity timer). This message may also contain some metadata retrieved in step 3. The UE stores the mapping of ProSe Restricted Codes and Temp App User IDs for the time duration.. The application client is notified that user(s) is discovered, which is identified by the App ID and the Temp App user ID(s). 
5.
Optionally, the ProSe Function of monitoring UE sends a Restricted Match Notification Message (App ID, ProSe Temp UE ID of announcing UEs, Temp App User ID of monitoring UE) to the ProSe Function of announcing UEs to inform the match event. The App ID and the ProSe Temp UE ID of announcing UEs specify that the user(s) in the application is discovered by the monitoring UE.
6. 
Optionally, the ProSe Function of announcing UEs may also retrieve some metadata of monitoring UE from the application server. The metadata can be e.g. user status, user latest texts and photos in the application and even some recommended games and social events according to the user preference.
7.
Optionally, the ProSe Function of announcing UEs sends a Restricted Match Notification (App ID, Temp App User ID of monitoring UE) to notify announcing UEs the match event. The App ID and the ProSe Temp UE ID of announcing UEs specify that the user(s) in the application is discovered. This message may also contain the metadata of monitoring UE retrieved in step 6.
Proposal 2: When the Restricted Discovery is used in the commercial case, the network shall be aware of the every match event, i.e. the monitoring UE shall not be able to identify any announcing UE without first contacting the ProSe Function in the network.
Proposal 3: To provide better user experience and security to the announcing UE, the announcing UE may be informed of user information the monitoring UEs in the 3GPP layer after the math events take places.
***** BEGIN CHANGE *****
5.3
Conclusions on restricted Direct Discovery (non-public safety use)
Proposal 1: When the UE perform monitoring, to ensure the accuracy of the information, the buddy list in the ProSe Function should be downloaded from the application server.
Proposal 2: When the Restricted Discovery is used in the commercial case, the network shall be aware of the every match event, i.e. the monitoring UE shall not be able to identify any announcing UE without first contacting the ProSe Function in the network.
Proposal 3: To provide better user experience and security to the announcing UE, the announcing UE may be informed of user information the monitoring UEs in the 3GPP layer after the match events take places.
***** End of CHANGE *****
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