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Abstract of the contribution: This contribution proposes to specify a method for the monitoring UE to obtain a coarse estimation of the proximity to the announcing UE. The announcing UE assists the monitoring UE by indicating the transmit power used.
Introduction
There exist scenarios where it is useful for the monitoring UE to estimate the proximity to the announcing UE even if such estimation is  coarse. In case of open discovery more accurate information on the exact location of the selected match can be subsequently retrieved in the metadata, while for restricted discovery the subscriber may utilize the estimated proximity to decide whether to engage in further communication with matches that appear to be in proximity.

It is already required in the Stage 1 that the announcing UE to request and use the desired range class and CT1 has already indicated in their LS C1-144208 that they studied an extension of the discovery message over PC5 allowing the announcing UE to carry the information of the transmission range used by the UE. 

The only missing part for fulfilling this requirement is therefore the Stage 2 description. 
Coarse Proximity Estimation

In order for the monitoring UE to estimate the proximity to the announcing UE, the announcing UE indicates in the PC5 Discovery message the transmit power used. Rather than an exact value, it is proposed to use part of the unused 8 bits of the discovery type to create a mapping between the actual TX power in dBm and a TX Power category. The monitoring UE then, based on the received power can work out the path loss and use it to estimate the distance from the announcing UE. 
It is proposed to allow for 8 TX power categories (3 bits) and to liaise with RAN for the determination of the optimal mapping of power ranges into Tx power categories. 

Proposal

In line with the objectives of the eProSe-Ext-SA2TR work item, it is proposed to document in TR23.713 a solution for the announcing UE to be able to indicate the range class it is using and for the monitoring UE to use this information to work out a coarse estimation of the proximity to the announcing UE.
9
Enhancements to support proximity estimation
Editor's note:
This clause is intended to document candidate architecture solutions to support proximity estimation as listed in objective x) of the eProSe_Ext WID. Since more than one enhancement solutions may be selected for normative work for this particular objective this clause could document multiple candidate solutions.
9.1
Candidate enhancement solutions

9.1.X
Coarse proximity estimation based on path loss
9.1.X.1
Functional Description

When constructing the discovery message, the announcing UE retrieves from the lower layers the actual transmit power used (based on the application requested range class and radio conditions) and maps this value into a transmit power category. The transmit power category is encoded in the discovery type.
Editor’s note:
it is left to TSG RAN WG1 to determine the optimal split of the possible transmit powers into transmit power categories.
When the monitoring UE detects a match, it extracts from the announced message the transmit power category and retrieves from the lower layers the received power. The monitoring UE calculates from the path loss a coarse proximity estimation. 
9.1.X.2
Procedures

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

9.1.X.3
Impact on Existing Entities and Interfaces

The PC5 interface will need to be upgraded to include the TX power category information.
9.1.X.4
Solution Evaluation
The solution fulfils the service requirement of being able to provides to the monitoring UE an indication of the intended range the application in the announcing UE has requested.
The solution is not expected to provide accurate information as the proximity estimation is based on the radio propagation between announcing and monitoring UE. Even if the path loss calculated at the monitoring UE is the same announcing UEs in clear line of sight to the monitoring UE will appear much closer than an announcing UE whose radio path to the monitoring UE is obstructed by obstacles. 
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