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Introduction

A new Study Item for Indoor Positioning Enhancements for UTRA and LTE was approved at RAN plenary #64, with work to begin in October 2014 [1].  The objectives of this study item are to “study techniques for indoor positioning (RAT-dependent, such as e.g. OTDOA, UTDOA, E-CID, RFPM, etc. and RAT-independent systems, e.g. A-GNSS, Terrestrial Beacon Systems, etc.).”  
The FCC has just approved new rules for indoor location and the Report & Order was unanimously approved on January 29, 2015 [2]. These new rules call for both high precision 2D positioning and vertical.  Barometric pressure for all calls from handsets with pressure sensor capability will also be required in 3 years. 
RAT-independent systems and technologies are advantageous in many scenarios as they are optimized for positioning only, which is not in the case for RAT dependent positioning methods.
This contribution discusses some potential enhancements, specific to RAT-independent positioning technologies.
Discussion 

Terrestrial Beacon Systems

The Indoor Location Alliance has defined Terrestrial Beacon Systems (TBS) as: Wide-area positioning systems utilizing ground-based beacons to complement GNSS solutions, by extending location accuracy indoors and in urban canyons, including in the vertical dimension [3].  TBS is a general term, inclusive of some of the following: NextNav’s Metropolitan Beacon System (MBS), Indoor MEssaging System (IMES), based on QZSS (Quasi Zenith Satellite System), and Pseudolites (PLs).
TBS technologies have demonstrated the ability to meet the FCC indoor requirements and were independently tested in the CSRIC III Indoor Test Bed [4].  In particular, the MBS [5] instantiation of TBS, has many advantages such as; terrestrial “constellation” features significant commonality with GPS, MBS signals shared e.g. similar to a GNSS, network operators need not deploy their own TBSs, timing-based system, using highly synchronized terrestrial transmitters for positioning, wide-area network architecture, providing consistent indoor service across coverage area, designed for minimally-disruptive adoption in mobile handsets, re-use of GPS digital baseband.
Proposal 1: 
Add Terrestrial Beacon Systems to the set of enhancement candidates to be included in the TR 37.857.

Barometric Pressure Sensors

Many UEs today are equipped with Barometric Pressure sensors. Pressure can be easily converted to an altitude estimation and per the FCC Report and Order [2], this will also be a requirement within 3 years.
Proposal 2: Add Barometric Pressure to the set of enhancement candidates to be included in the TR.
Conclusions
This contribution proposes utilization of RAT independent positioning technologies to enhance indoor positioning. The benefits related to these types of enhancements are significant and based on the discussion, we have the following proposal:
Proposal 1: 
Add Terrestrial Beacon Systems to the set of enhancement candidates.
Proposal 2: Add Barometric Pressure to the set of enhancement candidates.
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