3GPP TR 37.857 V0.0.1 (2014-10)
Technical Report

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;

Study on Indoor Positioning Enhancements for UTRA and LTE
(Release 13)

[image: image1.jpg]



[image: image2.png]=

A GLOBAL INITIATIVE




The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Report is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.

Keywords

<keyword[, keyword]>

MCC selects keywords from stock list.

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2013, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TTA, TTC).

All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members

3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners

GSM® and the GSM logo are registered and owned by the GSM Association

Contents

4Foreword

1
Scope
5
2
References
5
3
Definitions and abbreviations
5
3.1
Definitions
5
3.2
Abbreviations
5
4
Overview
6
5
Evaluation methodology for Indoor Positioning
6
5.1 
3D System Model for positioning
6
6
Performance of existing positioning techniques in indoor environments
6
6.1
RAT-independent positioning technologies
6
6.2
RAT-dependent positioning technologies
6
7
New and enhanced positioning technologies
7
7.1
RAT-independent positioning technologies
7
7.2 
RAT-dependent positioning technologies
7
8
Evaluated performance of positioning enhancements
7
8.1 
RAT-independent signals
7
8.1.1 
TBS Performance
7
8.1.1.1
TBS Simulation results
7
8.1.1.2
TBS Test results
7
8.1.2 
Barometric Pressure Sensor
7
8.1.2.1 
Barometric Pressure Sensor results
7
8.1.2.2
Barometric Pressure Sensor Test results
7
8.2 
RAT-dependent signals
7
8.3 
Hybrid Analysis
7
9 
Anticipated specification changes for new/enhanced technologies in 3GPP
8
9.1
RAT-independent positioning technologies on LTE
8
9.2
RAT-dependent positioning technologies on LTE
8
9.3
Applicability to UMTS
8
10
Conclusions
8
Annex A: 
Change history
9


Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document captures the findings of the study item "Study on Indoor Positioning Enhancements for UTRA and LTE" [1]. The purpose of the present document is to help TSG RAN WG1 and WG4 to properly model and evaluate the performance of new and existing indoor positioning techniques using 3D indoor channel models.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1] 
RP-141003 “New SID: Study on Indoor Positioning Enhancements for UTRA and LTE”

[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[3]
3GPP TS 22.071: “Location Services (LCS); Service description; Stage 1”.

[4]
3GPP TS 25.331: "Radio Resource Control (RRC); Protocol specification".
[5]
3GPP TS 25.453: "UTRAN Iupc interface Positioning Calculation Application Part (PCAP) signalling".
[6]
3GPP TS 36.355: " Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)

3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [2] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [2].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [2] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [2].

CRS
Cell specific Reference Signal
E-CID
Enhanced Cell Identification
E-SMLC
Evolved Serving Mobile Location Center
LCS

LoCation Services

LPP
LTE Positioning Protocol

LPPa
LTE Positioning Protocol A
OTDOA
Observed Time Difference of Arrival
PRS
Positioning Reference Signal

RFPM
Radio Frequency Pattern Matching

SMLC
Serving Mobile Location Center

UTDOA
Uplink Time Difference of Arrival

TBS
Terrestrial Beacon System

4
Overview
Positioning mechanisms were specified in 3GPP as a key feature for UTRA and EUTRA networks since Release-99 and Release-9, respectively; e.g., GNSS, OTDOA, E-CID, UTDOA. On-going enhancements to the US FCC Enhanced 911 capability are focusing on in-building positioning. It is therefore beneficial for the 3GPP ecosystem to explore this area, studying the performance of the existing methods, potential enhancements, and potential introduction of new capabilities in 3GPP to support indoor positioning within E-UTRA and UTRA.

A general description of location services and service requirements are given in TS 22.071 [3].
5
Evaluation methodology for Indoor Positioning

Editor’s Note: To be determined. 
5.1 
3D System Model for positioning
Editor’s Note: The outdoor to indoor channel model should leverage TR 36.814 and TR 36.873 as a starting point.

6
Performance of existing positioning techniques in indoor environments

6.1
RAT-independent positioning technologies

Editor’s Note: To be completed.  Evaluations of e.g. AGNSS.  Including system level and link level simulation assumptions.

6.2
RAT-dependent positioning technologies
Editor’s Note: To be completed.  Evaluations of e.g. OTDOA, UTDOA, E-CID, RFPM,… Including system level and link level simulation assumptions.
7
New and enhanced positioning technologies

7.1
RAT-independent positioning technologies

Editor’s Note: New or enhanced positioning methods that are not specific to a given RAT, e.g. GNSS, TBS, Sensors, etc.

7.2 
RAT-dependent positioning technologies

Editor’s Note: New or enhanced positioning methods that have impacts or are specific to a given RAT, e.g. OTDOA enhancements, RFPM enhancements, etc.
8
Evaluated performance of positioning enhancements

Editor’s Note: Include details of simulation assumptions, system level, and link level.
8.1 
RAT-independent signals

8.1.1 
TBS Performance
8.1.1.1
TBS Simulation results

Editor’s Note: Include details of simulation assumptions, including system level and link level.
8.1.1.2
TBS Test results

8.1.2 
Barometric Pressure Sensor

8.1.2.1 
Barometric Pressure Sensor results

Editor’s Note: Include details of simulation assumptions, including system level and link level.
8.1.2.2
Barometric Pressure Sensor Test results

8.2 
RAT-dependent signals 

Editor’s Note: Include details of simulation assumptions, system level, and link level for OTDOA, RFPM, etc enhancement simulation results.  May include real world results.
8.3 
Hybrid Analysis

 Editor’s Note: Include details of simulation assumptions for hybrid techniques that combine multiple positioning signals/measurements.
9 
Anticipated specification changes for new/enhanced technologies in 3GPP 

9.1
RAT-independent positioning technologies on LTE

Editor’s Note: Potential Modifications and anticipated CRs against, e.g. TS 36.355 (E-UTRA LPP), others.  Additionally, identify potential impacts to the 3GPP LCS architecture for enhancements to existing positioning methods or new positioning methods.
9.2
RAT-dependent positioning technologies on LTE

Editor’s Note: Potential Modifications and anticipated CRs against, e.g. TS 36.355 (E-UTRA LPP), others.  Additionally, identify potential impacts to the 3GPP LCS architecture for enhancements to existing positioning methods or new positioning methods.
9.3
Applicability to UMTS

Editor’s Note: To be determined. New positioning enhancements that may impact UMTS, if applicable.  These may include modifications to TS 25.331 (RRC), TS 25.453 (PCAP), and TS 25.413 (RANAP).
10
Conclusions

Editor’s Note: Conclusions based on evaluations of new and existing positioning methods.

Annex A: 
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	2014-10
	3GPPRAN1#78b
	R1-xxxxxx
	
	
	Baseline TR skeleton with Overview and Verbiage xxxxxxxx.
	0.0.0
	0.0.1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


