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Abstract of the contribution: It is proposed to conclude that proximity estimation is not supported in this release of specification.
1. Introduction
The solutions to determine how near or how far a discovered UE is from the discovering UE documented in the TR 23.713 up to now belong to two different classes: 

1. Estimation based on the received radio signal strength
2. Estimation based on the calculation of the distance based on Announcing and Monitoring UEs’ location
2. Discussion
Estimation based on the received radio signal strength
As already discussed in the Annex A of document S2-151344 the estimation based on the received radio signal strength is unlikely to provide consistent accurate results since the propagation environment affects the signal strength of the received messages and the error margins may be significant: for example, in indoor environment, the signal strength is not linear as the distance linearly increased because of multi-path fading and indoor shadowing effects. 
On the other hand, assuming the UEs are equipped with directional antennas and if the user turns on itself at 360 degrees, the angle in which the maximum radio signal strength is received could give a quite reliable indication of the direction where the Announcing UE is. In addition, assuming the Monitoring UE is moving, the measurement of the variation in time of the received radio signal strength could provide, in principle, a good estimation on whether the Monitoring UE is getting closer to or is moving away from the Announcing UE. 
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However, in the simulations in TR 36.877 [1] the Announcing UE transmits the ProSe Code every 10 seconds. In order to get a reliable evaluation of the variation of the received radio signal strength at least a couple of transmission occurrences should be received, i.e. the measurement time should be at least 20 seconds for each measurement, making this kind of measurement quite unpractical.
Estimation based on the calculation of the distance based on Announcing and Monitoring UEs’ location
In this option, the distance is estimated based on the relative location of the Announcing and Monitoring UE that is determined using existing LBS techniques e.g. SUPL, GPS etc. The location of the Announcing UE could be conveyed to the Monitoring UE either directly in the discovery message over PC5 or over PC3 in the Match Report Ack.

Assuming the Announcing UE is moving and If the location info is included in the discovery messages over PC5, then the Announcing UE may need to know very often its updated position in order to broadcast reliable info. However GPS based location doesn’t work indoor and relaying on SUPL means that the Announcing UE should exchange a lot of signalling with the network every time it wants to get its updated position. One may argue that many open-discovery UEs are stationary, but in case of restricted discovery this may be a problem. In addition this approach doesn’t offer any advantage compared to hundreds of OTT Apps, working on the same mechanism, already available on the market. 
The Monitoring UE may request to determine the distance and possibly direction from the Announcing UE within a Match Report request but this requires the ProSe Function to support EPC-level discovery. Given that the Match Report is currently optional in restricted discovery procedures and is only required once per the time the ProSe Code is valid (for a given Monitoring UE), the addition of location info in the Match Report Ack will require the monitoring UE to send a new Match Report every time it wants to “refresh” the location info of the Announcing UE.
3. Proposal
Based on the above discussion and until RAN groups will not include optimisations for proximity estimation in their D2D WIDs, it is proposed to add in TR 23.713 the conclusion that proximity estimation is not supported in this release of specification.

4. References

 [1] TR 36.877 V12.0.0, “LTE Device to Device (D2D) Proximity Services (ProSe); User Equipment (UE) radio transmission and reception”

### START OF CHANGE ###

9.3
Conclusions on enhancements to proximity estimation


Proximity estimation for ProSe Direct Discovery, e.g. how near or how far a discovered UE is from the discovering UE, is not supported in this release of specification.
### END OF CHANGE ###
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