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Introduction

A Study Item for Indoor Positioning Enhancements for UTRA and LTE was approved at RAN #64 [1] and modified at RAN #65 [2].  RAN1 is the lead Working Group, with support from other WGs including RAN2.  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.).”  
At RAN1 #78bis, a work plan was presented for information [3].  The objectives for completion in RAN2#90 include identification of potential impacts to RAN2 specifications for supporting positioning enhancements.  At RAN1#80bis, technology overview, evaluation scenarios and configuration parameters were agreed for Terrestrial Beacon Systems [5][4]
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. Additionally, the current TR 37.857 has already incorporated TBS evaluation parameters and scenarios as part of the study item .
Discussion 

Terrestrial Beacon Systems

A Terrestrial Beacon System (TBS) consists of a network of ground-based transmitters, broadcasting signals only for positioning purposes, which may be GNSS-like signals (e.g. GPS, GLONASS, BDS, Galileo signals) or PRS/PRS-like signals [5]. TBS is a general term, but more specifically inclusive of some of the following: Metropolitan Beacon System (MBS), TBS-PRS Beacons, Pseudolites (PLs), etc.
A TBS technology, specifically MBS, has demonstrated the ability to meet the FCC indoor requirements and was independently tested in the CSRIC III Indoor Test Bed [6].  In particular, the MBS [7] instantiation of TBS, has many advantages with many similarities to a GNSS constellation such as the GPS signal waveform, Time of Arrival (TOA) system, very high levels of timing synchronization, wide area coverage providing consistent coverage across a market, shared network (network operators do not have to deploy their own network). As a result, the impact to existing positioning systems in handsets and core network elements is minimal.
TBS Impacts on existing specifications

TBS technologies should re-use the interfaces and procedures in TS 36.305 [8] Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN and requires the addition of identification of TBS as a positioning method.
LPP (LTE Positioning Protocol) defines the messaging to support emergency positioning support.  TBS positioning methods should leverage the existing procedures and messages as described in TS 36.355[9].  Specification changes required to support TBS in LPP consist primarily of information elements for Terrestrial Beacon Systems to support:

· Identification of TBS as positioning method
· UE/Location Server capabilities negotiation, e.g. UE Capabilities indicate support of TBS (and TBS assistance) for various TBS systems (MBS, PRS Beacons)

· Assistance Data specific to TBS-based positioning 

· Identify which technology was used in UE position fix and TBS measurements, e.g. Provide Location Information indicates that it was calculated using TBS:
· UE Assisted mode – Measurements are indicated as being TBS and measurement content specific to TBS-based positioning
· UE Based mode – Location Information indicates calculation with TBS 
Specifically, here are is a specific message flow, highlighting the impacts of TBS:
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Proposal 1: 
Add Terrestrial Beacon Systems RAN2 impacts to the TR 37.857.
Conclusions
This contribution proposes addition of TBS positioning technologies to enhance indoor positioning and associated messaging and protocol impacts. The impacts related to these types of enhancements should be included in the Technical Report, as such, we have the following proposal:
Proposal 1: 
Agree a Text Proposal for Terrestrial Beacon Systems messaging and protocol impacts to be included in the TR 37.857.
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