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Abstract of the contribution: This contribution proposes a new solution for ProSe Direct Discovery.
1.Introduction
At the SA2#97 meeting one direct discovery option have been proposed. In that solution the ProSe direct discovery is triggered by the UE itself. However it is also possible that the direct discovery is triggered by the network. Also under the network coverage the triggered from network is benefit to operator control. As such another direct discovery mechanism which is triggered by the network is proposed. It is proposed to add the following solution to the ProSe TR 23.703.
***** BEGIN CHANGE *****
6.1.9.2.2 
ProSe Direct Discovery
6.1.9.2.2.1 
General description

The solutions in this clause are to address the key issue "ProSe Direct Discovery". 

6.1.9.2.2.2  
UE triggered ProSe Direct Discovery procedure

For the ProSe Direct discovery it includes two types of UE, i.e. the announcing UE and monitoring UE. 

Announcing UE

Assumption: for the application on the announcing UE, the announcing code that is broadcasted in the radio interface is allocated by the network and the UE stores the announcing code. 

The procedure for ProSe announcing UE includes follow steps:

1. The ProSe-enabled application XY on the announcing UE  requests the access network layer of the UE to announce the application;

2. The access network layer of the UE applies the radio resource for ProSe announcement.

3. The access network layer of the UE broadcast the announcing code which can identify the related application.

For the step 2) radio resource application there are two options. 

Editor Note: Based on the outcome of RAN selection, one of these options will be adopted.

Option A) The RAN only indicates the available radio resources for ProSe announcement. The permitted announcing UE contend with each other for the available radio resource for announcement. In this case, the UE is authorized to use the radio resource via the ProSe registration procedure. 

Option B) The UE need requests the network to allocate radio resources before it performs the announcement. In this case the RAN may also indicate the radio resources for ProSe announcement. The monitoring UE can discover the announcing UEs in its vicinity by monitoring that radio resource.

The detail procedure for option B) is depicted as follows:
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Figure 6.1.9.2.2.2-1: ProSe announcing procedure

1. The ProSe enabled application XY in the UE decides to request ProSe service . It sends the ProSe Announcing req including a NAS message (ProSe UE ID, application ID, Requested Range class, application user ID and announcing code) to the eNB. 

Editor Note: it’s FFS that what’s the granularity of the radio resource used for announcing, for example, whether the UEs need to request for new radio resource when they move to a new cell.

NOTE: 
The communication between the MME and the PDCF is only in control plane.

2. The eNB sends a Prose Announcement Req to the MME. 

3. Based on the Prose UE ID, the MME select the PDCF and delivers the Announcement Auth Req(ProSe UE ID, application ID, Requested Range class) to it.

4. Based on the ProSe UE context stored in the PDCF, PDCF authorize the UE’s request (application ID, Authorized range class) for ProSe announcement.

5. If the UE’s announcing code is not included in step 1 or a new announcing code is needed, the PDCF assigns a new announcing code to the UE. The application server store the mapping mechanism between the announcing code and the application ID/ application user ID.

6. The PDCF sends the Announcement Auth Res(Prose UE ID, announcing code, application ID, Authorized range class) to the MME. 

7. When received the acknowledgement from the PDCF, the MME sends Prose Announcement Res with an indication which indicates the eNB to allocate the announcing radio resource to the UE, a NAS message (Application ID, Announcing code and Authorized range class information) is also included.

8. The eNB allocates announcing radio resource for the UE according to the indication.  

9. The eNB sends the Prose announcing Res message (the allocated announcing radio resource (announcing frequency, announcing periodicity etc.), and the NAS message) to the UE. 

10. The UE start to announce the announcing code based on the allocated announcing radio resource from the eNB. So it is capable to be discovered by the monitoring UEs in the vicinity.

Monitoring UE

For the monitoring UE, there are two options. 

Editor Note: Based on the outcome of RAN selection, one of these options will be adopted.

Option A) The UE has obtained the related announcing code to be discovered. In this case the UE only monitors if the related announcing code is received. If it is received, then the discovering UE regards the destination UE is discovered. The authorized range class is used to control how far the radio signal can be detected.  

Option B) The UE does not have a definite UE to be discovered. In this case the discovering UE just monitors the received radio signal. Per the UE’s interest it may query the network to resolve the identity of a received announcement code. The network may then return the related application layer user ID to the UE, if it is authorized for this application. The detail procedure for option B) is depicted as follows: 
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Figure 6.1.9.2.2.2-2 ProSe monitoring procedure

1. The UE performs monitoring.

Editor Note: How the UE obtains the radio resource designated for announcing UEs is FFS.

2. The UE sends the Prose Query Req(Prose UE-A ID, Application user ID-A, Announcing Codes) to the PDCF-A. The announcing codes reflect the identity which the UE is interested and need the network to identify the related Application layer user ID. For the roaming scenario, PDCF A resides in the VPLMN. Application user ID-A is the application layer user ID of the UE-A. 

3. The PDCF-A check the authorization on whether UE-A is permitted to perform monitoring. 

4. If UE-A is permitted to monitor, PDCF-A sends the Prose UE ID query req(Announcing code)to the application server. 

5. The Application server send the Prose UE ID query Res(Prose UE-B ID ) to the PDCF-A.

6. Based on the ProSe UE-B ID, PDCF-A send the ProSe discovery Req( UE-A network layer ID, Application user ID-A, ProSe UE-B ID, announcing code, Application ID) to the PDCF-B 

7. PDCF B verifies whether UE-B is authorized to be discovered. 

8. The PDCF-B send the App Discovery Req(Prose UE-B ID, Application ID, Application user ID-A, announcing code) to the application server. 

9. The application server sends the App Discovery Res(Prose UE-B ID, Application ID, announcing code, Application user ID-B) to the PDCF-B.

10. The PDCF B sends the Prose Discovery Res(UE-B Network layer ID, Application user ID-B, announcing code, Application ID) to the PDCF-A.

11. The PDCF-A sends ProSe Discovery response (Application ID, Application user ID-B, announcing code) to the UE. If multiple announcing code is queried in step 2, per announcing code multiple response is sent back to the UE. 
6.1.9.2.x 
Network-triggered ProSe Discovery Procedure
The procedure for network-triggered target ProSe Discovery is depicted in Figure 6.1.9.2.x-1. The procedure may be triggered when the UE decides the targeted UE(s) is close enough to trigger the direct discovery, e.g. via the Application layer notification or the EPC-level based discovery or UE implementation trigger. In the procedure the ProSe announcing and monitoring operations are triggered and controlled by the network.
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Figure 6.1.9.2.x-1: Network-triggered ProSe Discovery
1. The application XY on the UE-A requires ProSe discovery, e.g. wants to be informed whether his friends are in proximity. It sends the ProSe Service Request message (Application layer user-A ID, the list of target Application layer user IDs) to UE-A 3GPP layer. 

2. The UE-A 3GPP layer forwards the ProSe Discovery Request to the PDCF-A. The PDCF-A is the PDCF in the serving PLMN where the UE-A is camping.
3. The PDCF-A checks whether the application of UE-A is allowed to use ProSe Discovery. Application Identity is used by PDCF to identify the application on the UE. If the application is not allowed to perform ProSe Discovery due to no service agreement between the PDCF-A and application server, PDCF-A rejects the ProSe Discovery request.
4. If the application is allowed to perform ProSe Discovery, the PDCF-A derives the address of the associated application server based on the Application Identity and sends Authorization Request (ProSe UE-A identity, Application layer user-A ID, list of target Application layer user IDs) to the Application server. The application server may verify the correct application layer user-A ID based on the received ProSe UE-A identity. Then the application server sends back Authorization response to the PDCF-A. If the application user A is permitted to discover application user B, the ProSe UE-B identity is included in the response message.
Note 1: For simplicity only UE-B is shown in the following step. 
5. If the application user-A is permitted to discover application user B, the PDCF-A sends Foward ProSe Discovery Request (ProSe UE-A identity, ProSe UE identity of target UE-B) to PDCF-B. PDCF-A identifies PDCF B which serves UE_B according to ProSe UE-B identity. The PDCF-B is the PDCF in the serving PLMN where the UE-B is camping.
6. The PDCF-B checks whether the UE-B is permitted to do the announcement. If it is permitted, PDCF-B assigns one Announcing code to UE-B. The PDCF-B sends the Proximity Ann Req (Announcing code) to be used for announcement by the UE-B. 

Note 2: The PDCF-B may check whether the UE-A is allowed to detect the proximity of the UE-B, for example, based on the discovery preference of the application XY on the UE-B.
7. If the explicit end-user permission for being discovered is indicated, the UE-B 3GPP layer may send a ProSe Service notification to the ProSe Application XY. The UE-B ProSe application layer sends back its permission or rejection. 

8. The UE-B 3GPP layer broadcast the assigned ProSe Announcing code. 

Note 3: Depending on Resource allocation model. Two types of resource allocation procedure can be trigger as described in section 6.1.9.2.2.2. 

9. The PDCF-B sends Forward Proximity request Ack (announcing code) to the PDCF-A.
10. The PDCF-A sends the ProSe Discovery Request Ack to the UE-A and the announcing code of UE-B is also provided for UE-A monitoring. 
11. The UE-A 3GPP layer sends a Discovery Ack message to the UE-A ProSe Application to notify that the discovery request is permitted in the network.
12. The UE-A 3GPP layer monitors for the assigned announcing code(s). 

13. If the announcing code is found, the UE-A 3GPP layer sends a ProSe Discovery Notice message to the network.

14. The PDCF-A send a ProSe Discovery Response (Application Identity, Application layer user-A ID, Application layer user-B ID) message to the UE-A 3GPP layer, if user-A is still authorized to discover user B for application XY. 

15. The UE-A 3GPP layer forwards the message to the UE-A ProSe Application layer that the proximity of Application layer user-B was detected. 

16. PDCF-A may notify the PDCF-B/UE-B of this discovery, which can be used to stop the announcing (it can also be stopped via a Timer). 
6.1.9.4
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.1.9.5 
Solution Evaluation

This solution requires interconnection between the PDCF in the Serving PLMN and the ProSe Application servers the UE may be using
***** END CHANGE *****
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