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Abstract of the contribution: a possible solution enhancement of proximity estimation is proposed to efficiently activate the proximity monitoring on EPC-level discovery.
1. Introduction
In Release12, EPC-level discovery is defined as a UE location information based proximity estimation scheme. The current proximity estimation would lead useless activation of the UE location reporting. In this contribution, a possible solution enhancement of proximity estimation is proposed to efficiently activate the proximity monitoring on EPC-level discovery.
2. Discussion
In Release12, EPC-level discovery has been defined as one of proximity estimation schemes based on measured location information (e.g. GPS) form UEs. The summary of current EPC-level discovery is shown in Figure1. EPC-level discovery is activated by Proximity Request message which is sent from requested UE to the ProSe Function (step1). The Proximity Request message shall contain at least a time-window which means validity timer of the Proximity Request, a UE-A-Location which means the Cell-ID of the requested UE’s camped cell and a requested-range-class which means a threshold on triggering Proximity Alert. After received the Proximity Request, The ProSe Function may access to HSS to ask stored location information of the target UE (step4). Then the ProSe Function can estimate whether the requested UE and the target UE will be close within the Requested-Range-Class by expire the time-window (step7). If the estimation is negative, the Proximity Request is rejected which cause is “Proximity detection unlikely within requested time window”. However, even the proximity within the time window is estimated, it’s possible that the UE will be far from another UE after activation of the EPC-level discovery. Then, the UE(s) keeps reporting location information until a Cancel Proximity process is activated or the time-window is expired. This means useless activation of the UE location reporting.
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Figure 1: Illustration on current EPC-level discovery procedure

To solve this useless the activation of UE location reporting, it’s proposed that “logged location information” which is stored in UE is used to the estimation of the activation of UE location reporting as shown in Figure2. In this proposal, it’s assumed that EPC-level discovery enabled UEs support to log own location information such as logged MDT (Minimization of Drive Test) function which is defined in Rel-10. After initial attach procedure is performed, the potential UEs of EPC-level discovery is configured to log location information by E-UTRAN (step2, 3). The logged location information contains at least time stamps and corresponding location records. When EPC-level-discovery request is triggered, the logged location information is sent to the ProSe Function with Proximity Request (step 4 in Figure 2). The ProSe Function can get the logged location information from the target UE by Proximity Request Validation process (step 8). Then, the ProSe Function can highly estimate the possibility of the proximity between the UEs by using the logged location information as the direction tendency of UE movement. Then, the estimation of EPC-level discovery can be enhanced.
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Figure 2: Illustration on proposed proximity enhancement

3. Proposal

It is proposed to add the following principles to the TR 23.713:
	**** Start of change ****


9.1.X
Enhancement Solution X: Proximity estimation enhancements
9.1.X.1
Functional Description

The solution for the proximity estimation enhancements follows the following principles:

-
A ProSe enabled UE supports to log own location information. 
-
ProSe Function collects the logged location information from the proximity requested UEs and estimates the possibility of the proximity between the UEs.

9.1.X.2
Procedures
The following procedures describe how the “logged location information” which is stored in UE is used to estimate the activation of UE location reporting. This feature is suggested for UEs, for which the EPC level discovery is configured and the UEs support logged MDT (Minimization of Drive Test) function defined in Rel-10.
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Figure 9.1.X.1: Enhancements for proximity estimation
1.
UE(A) and UE(B) perform initial E-UTRAN attach procedure to Home PLMN;

2.
E-UTRAN configures to log own location information to UE(A) and UE(B); 

3.
UE(A) and UE(B) start to log own location information, time stamp and store own memory;

4.
UE(A) sends a Proximity Request (EPUID_A, Application ID, ALUID_A, ALUID_B, window, Range, A's location, [WLAN indication], Logged A’s location) message to the ProSe Function. Logged A’s location is the location records of UE(A).

5.
The ProSe Function sends a Map Request (ALUID_A, ALUID_B) message to the ProSe Application Server, requesting that it provide the EPC ProSe User ID for the targeted user B.
6.
The ProSe Application Server checks UE(B)'s ProSe permissions, confirms that UE(A) is allowed to discover UE(B), and sends a Map Response (EPUID_B PFID_B) message to the ProSe Function indicating UE(B)'s EPC ProSe User ID (EPUID_B)
7.
The ProSe Function asks UE(B) to confirm permission for the proximity request.
8.
UE(B) responds Proximity Request Validation Response(Logged B’s location) message to the ProSe Function.
9.
The ProSe Function estimates the possibility of the proximity between the UEs by using the logged UE(A)’s location and the logged UE(B)’s location as the direction tendency of UE movement. The ProSe Function may decide to cancel the Proximity Request procedure if it determines that the UEs are unlikely to enter the estimated possibility of the proximity within the requested time window. Otherwise ProSe Function A acknowledges the proximity request to UE A.
9.1.X.3
Impact on Existing Entities and Interfaces

Logged location information IE is added to messages over PC3 interface.
New reject cause from ProSe Function may be added.

9.1.X.4
Solution Evaluation

Editor’s note:
The fulfilment of requirements in clause 4.2 will be evaluated.
	**** End of change ****
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