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Introduction

A Study Item for Indoor Positioning Enhancements for UTRA and LTE was approved at RAN plenary #64, that includes evaluation of RAT independent positioning technologies, including Terrestrial Beacon Systems (TBS) [1].  At RAN1 #78bis, a work plan was presented for information [2].  The objectives for completion in RAN1#80 and RAN1#80bis, include, identification of potential enhancements to positioning technologies and analysis of enhancements beneficial to indoor positioning, respectively.  At RAN1#80, initial positioning enhancement discussions took place for various RAT-dependent and RAT-independent technologies, including enhancements for Terrestrial Beacon Systems [3].
This contribution is a TP against TR 37.857 to include enhancements for Terrestrial Beacon Systems.

Discussion 

This contribution proposes utilization of reliable, wide-area, RAT-independent positioning technologies to enhance indoor positioning. The benefits related to these types of enhancements are significant and based on the discussion at RAN1#80, we propose to add a description of Terrestrial Beacon Systems to the set of enhancement candidates.  Additionally, we propose simulation parameters for Terrestrial Beacon Systems to enable evaluation of these systems.
Summary
This contribution proposes text for the indoor positioning Study Item based on the discussion in the RAN1#80 Indoor Positioning Enhancements sessions.  It is proposed that this Text Proposal for TR 37.857 be approved by RAN1.   
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7
Studied Positioning Technology Enhancements

Editor’s Note: To be determined. 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 (TBS), etc.).  
7.1
RAT-dependent Positioning Technologies


7.2
RAT-independent Positioning Technologies

7.2.1 
Terrestrial Beacon Systems (TBS)

7.2.1.1
Overview

Generally, Terrestrial Beacon System (TBS) refers to an overlay network of ground based beacons/transmitters that cover a given geographic area and are used for the purpose of positioning. TBS is typically an overlay system that operates in broadcast mode.  Examples of this include IMES based on QZSS, pseudolites and MBS. 
The Metropolitan Beacon System (MBS) is a type of Terrestrial Beacon System [11]. MBS beacons operate in the M-LMS band in the US, which has been designated by the FCC for multi-lateration based location and monitoring services. There are some existing licenses for M-LMS operation under Subpart M of Part 90 of the FCC rules [12].  

Like the GPS system, the MBS system is highly synchronized and provides high precision, reliable and consistent positioning, typically covering an entire metropolitan area. This system is designed to use similar processing of signals from beacons and position computation as for GPS. The system is able to compute a location at the UE or in the network (eSMLC). For computing the location in the network, like for GPS, the UE sends the pseudoranges from the device to the network and the ‘Position Computation Function’ in the network computes the UE’s location. Being RAT independent, no additional RAT network components are required and only messaging changes to the protocols are required. The system is also capable of providing high precision vertical location information using barometric pressure sensors.

The MBS system has been tested extensively in various open test beds, including CSRIC III conducted by the FCC [13]. MBS has been referenced as one of the positioning technologies in the FCC’s Fourth Report & Order in the matter of Wireless E911 Location Accuracy Requirements [14].   

7.2.1.2
TBS Assumptions and Parameters
The macro-only deployment scenarios and assumptions as shown in 5.1.1-1 are also applicable to the TBS-based approach.

For the MBS instantiation of TBS, the following additional modifications and simulation assumptions apply:
Table 7.2.1.1-1: TBS assumptions and parameters

	Parameter 
	Value

	System BW
	2 MHz / 5 MHz / 10 MHz

	Carrier frequency
	923 MHz – NOTE1

	TX power 
	43 dBm. (10 MHz mode, 30 dBm.)

	Antenna gain + connector loss
	0 dBi. (10 MHz mode, 6 dBi)

	Antenna pattern
	3D Omni-directional

	Network Synchronization
	5 ns rms w.r.t perfect sync (Gaussian distribution).

	Other parameters
	Parameters based on profile index 1 [11]. Transmission period (one mode) = 2 sec.
Transmitter i‘s primary slot = i.
Transmitter i’s PRN code = list(i), where list given in Table 2, column “Set of PRN codes” of [11], i=1:19

	NOTE 1:  For the carrier frequency, this value is an approximation based on the US frequency band allocations.  Actual values may vary and may be based on [11].
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