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[bookmark: _Ref220835468]Introduction

[bookmark: _Ref258317276]In RAN1#80bis, OTDOA performance results for indoor positioning have been shown in [4][5][6][7][8].  The evaluation results showed that OTDOA can meet indoor horizontal positioning targets with small cells.  Additional enhancement of PRS might achieve better OTDOA performance with the proposed assumptions as follows, 
· For evaluation purpose only, potential enhancements related to PRS include following candidates
·  Enhanced positioning reference signals
·   More dense PRS in time domain
·   New PRS pattern
·   PRS transmission enhancements for the same PCI case
·  Enhanced RSTD measurements
·   Reduce RSTD quantization error
·   Measurement performance enhancements under Wide-band PRS
· Other potential enhancements are not precluded for evaluation

Another possibility of increasing PRS signals for UEs to measure for OTDOA technology is PRS signals transmitted on an unlicensed band from any nodes [2], such as LTE eNBs, WiFi APs, Bluetooth Nodes, or TBS nodes [9].  Unlicensed spectrum is an open resource which can be shared by any applications and technologies.  The operation of LTE in unlicensed bands is an on-going Rel-13 study item for Licensed Assisted Access (LAA).  Transmission of PRS or enhanced PRS signals in an unlicensed band for positioning could also be considered.   Transmission of PRS or enhanced PRS signals embedded in information data on existing transmissions, such as WiFi or LAA, would be more economically efficient.   The advantages of transmitting PRS or enhanced PRS signals on an unlicensed band for OTDOA measurements are as follows,

(1) The PRS or PRS-like signals could be transmitted on an unlicensed band from a standalone node or embedded in information data from other communication nodes, such LAA or WiFi nodes to maximize the number of signals detected by the UEs.
(2) The transmission power of PRS or enhanced PRS signals could be maximized for good received signal qualities.
(3) The transmissions of PRS or enhanced PRS signals do not need to be coordinated among transmission nodes.  

Thus, we propose to include PRS transmission on both licensed and unlicensed bands in the TR.  



Text Proposal for TR 37.857


-----------------------------------Begin Text proposal --------------------------------------------------------------
7. Studied positioning technology enhancements
[bookmark: _Toc419055817]7.1	RAT-dependent positioning technologies	
[bookmark: _Toc419055818]



7.1.1	OTDOA enhancements
Editor’s Note: Other potential OTDOA enhancements are not precluded for evaluation.
[bookmark: _Toc419055819]7.1.1.1	Enhanced Positioning Reference Signals (PRS)
For purposes of evaluation, potential enhancements related to PRS include the following candidates; increased density of PRS in time domain, new PRS pattern(s), and PRS transmission enhancements for the same PCI case. PRS signals may be transmitted on the same or different carriers and in the same or different band as the data carrier, including licensed and unlicensed bands.  
[bookmark: _Toc419055820]7.1.1.2	Enhanced RSTD measurements
For purposes of evaluation, potential enhancements related to RSTD measurements include the following candidates: reduction of RSTD quantization error and measurement performance enhancements under Wide-band PRS.

[bookmark: _Toc419055821]7.1.2	D2D aided positioning
D2D aided positioning should also be evaluated as one of the potential enhancement techniques for indoor positioning.
Editor’s Note: Required signaling and reports are FFS.

[bookmark: _Toc419055822]7.2	RAT-independent positioning technologies



[bookmark: _Toc419055823]7.2.1	Terrestrial Beacon Systems (TBS)

A Terrestrial Beacon System (TBS) consists of a network of ground-based transmitters, broadcasting signals only for positioning purposes. The operating carrier of TBS may be on an unlicensed band.
For purposes of evaluation, TBS positioning signals may be GNSS-like signals (e.g. GPS, GLONASS, BDS, Galileo signals) or PRS/PRS-like signals.
Editor’s Note: Other TBS signals are not precluded for evaluation.
[bookmark: _Toc419055824]7.2.1.1	TBS evaluation scenarios
For evaluating TBS performance, scenarios are defined below for indoor environments:

---------------------------- end of text proposal
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