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Abstract of the contribution: A solution is proposed where UE direct discovery is assisted by the EPC network (MME) based on location reported by UEs. 
1. Introduction
A solution is proposed where direct discovery between UEs is assisted by the EPC based on location update procedures via the MME. 
Such approach has the following advantages:

· UEs do not need to constantly have the LTE discovery radio on resulting in a more power efficient operation and 
· Proximity detection is achieved faster since the EPC provides prioritized discovery information to the UE, i.e. the EPC performs pre-filtering on broadcast ProSe identifiers that the UE should monitor. The advantage of EPC proximity discovery is that it can prevent UEs to discover UEs that are not likely to be in proximity 
Proximity Detection by EPC

Currently, the MME is aware of the location of a UE based on:
· Tracking Area Updates from UE

· Location information from eNB when the UE is in ECM_CONNECTED mode
It is proposed to re-use these procedures in order to allow the ProSe Function to detect UEs in proximity. The ProSe Function can use such information for proximity detection taking into account user preferences for discovery provided by a ProSe Application server.
In some cases the tracking area may be too large (geographically or with too many subscribers) to provide meaningful filtering. For those cases, and in order to provide finer granularity on locations reported by the UEs it is proposed to enhance the triggers for sending Tracking Area Updates taking into account:
· Proximity Area Changes

· An operator configured area for proximity detection. For example areas, where usually there is  high concentration of UEs (e.g. a mall, Piccadilly Circus London etc) or in large geographically configured areas, eg  in rural areas. In such a case the pre-filtering of  direct discovery by the EPC network could assist the UE in identifying users in proximity 
· Proximity Areas (PA) would be a new field broadcasted by eNBs

· Cell-ID changes

· Offers high location reporting granularity with the disadvantage of increased UE signaling to report location
2. Solution for TR 23.703
************* START OF CHANGE *************

6.1.Y
Solution Dx: EPC assisted direct discovery 

6.X.Y.1
Functional description

The following assumptions and proposals are made with this solution:

· EPC assisted discovery is carried out by ProSe Function, assisted by the MME

· ProSe Function triggers MME to enable EPC assisted direct discovery for selected UEs based on user preferences provided by a ProSe Application server, 

· The MME reports location information of selected UEs to the ProSe function using existing procedures, i.e. MME is aware of UE location at cell level when UE is in ECM_CONNECTED mode e.g. during Tracking Area Update procedures.
· In cases where finer granularity of location information is required for UEs in IDLE mode the MME based on configuration information provided by the ProSe Function may notify the UE to provide Tracking Area Updates based on 

· Option 1: Reporting based on cell ID change.
· Option 2: Reporting based on proximity area change. A proximity area is defined by the operator and is broadcasted to the UEs via the eNB using SIB information.

· Location information based on the above for all relevant UEs is sent to the ProSe function by the MME.

· Once ProSe Function detects that UEs of interest are in proximity, the MME can page UEs to initiate direct discovery procedure based on a trigger by the ProSe Function

6.X.Y.2
Procedures

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

6.X.Y.2.1
Procedure for EPC assisted direct discovery
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Figure 1 – EPC assisted direct discovery via MME

The following procedures are applicable:

1. It is assumed that the UEs are already registered with the ProSe function and the Application Server for ProSe services 

2. ProSe Application request for proximity information. In addition user preferences for discovery are provided. For example, ProSe IDs and/or ProSe application user IDs of UEs that are discoverable
3. ProSe Function trigger the MME to enable EPC assisted direct discovery for selected ProSe UEs. In addition based on operator configuration the ProSe function include ProSe configuration information such as reporting based on Proximity Area change.

 3a. – 3b. Steps 3a and 3b are optional. Steps 3a – 3b are carried out if the ProSe function has provided configuration information. 

9. NOTE: 
If the UEs are in IDLE mode, the UEs transition to connected mode using the Paging and Service Request procedures after which they are provided with the configuration information.
10.  4.–5. The UEs perform a Tracking Area Update based on the ProSe configuration information (if provided) e.g. change in Proximity Area.
11. 6. The MME reports the location information of selected UEs to ProSe function. 
12. 7. The ProSe function detects that some UEs are in proximity of each other e.g. UEs are in the same Proximity Area.
13. 8. If the criteria for proximity are met (e.g. proximity range, application type, etc) the ProSe function reports proximity information to ProSe application. 
14. 8a. UEs are informed about proximity information via the application server
9. Alternatively, the ProSe Function triggers and/or forwards information that is relevant for direct discovery between UEs. The ProSe function requests the MME to forward direct discovery trigger and/or relevant information, e.g. target UE identifier, that is needed for direct discovery
9a.The MME forwards the trigger and/or information, e.g. target UE identifier (UE2) and application ID, etc, to UE1 so that direct discovery. can be started 

9b. The MME forwards the trigger and/or information, e.g. target UE identifier (UE1) and application ID, etc, to UE2 so that direct discovery. can be started 

Editor’s Note: It is FFS which identifier is used for direct discovery

NOTE: If UEs are in IDLE mode, the UEs transition to connected mode using the Paging and Service Request procedures after which they are provided with Direct Discovery information

10. Direct discovery is initiated by the UEs

11. UEs provide proximity information
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