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Introduction
This contribution provides the solutions for ProSe Direct Discovery. It is proposed to add the following solutions to the ProSe TR 23.703.
***** BEGIN CHANGE *****
6.X Solution: ProSe Direct Discovery
6.X.1 General description

The solutions in this clause are to address the key issue “ProSe Direct Discovery”. 
6.X.2 ProSe Direct Discovery

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 others 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, 

Figure 6.X.2-1 ProSe announcing procedure
0. 
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, 


[image: image2]
Figure 6.X.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.X.4 Evaluation
***** END CHANGE *****
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