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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-141102, “Revised 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”.

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].

A-GNSS
Assisted-Global Navigation Satellite System 

E-CID
Enhanced Cell Identification
LCS

LoCation Services

OTDOA
Observed Time Difference of Arrival
RFPM
Radio Frequency Pattern Matching

UTDOA
Uplink Time Difference of Arrival

TBS
Terrestrial Beacon System

4
 General Description of Indoor Positioning for UTRA and LTE
Positioning mechanisms were specified in 3GPP as a key feature for UTRA and EUTRA networks since Release-99 and Release-9, respectively; e.g., A-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

5.1 
System Model for Positioning
5.2
Performance Metrics

6
Baseline Performance of Existing Positioning Techniques in Indoor Environments

Editor’s Note: To be determined, Develop baseline simulation scenarios and evaluate the corresponding baseline performance of the existing positioning techniques (e.g. A-GNSS, E-CID, OTDOA, UTDOA, or hybrids thereof) for indoor environments to establish a baseline performance.
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 […]

7.2.1.1 Architecture
8
Evaluation Results of Positioning Enhancements

Editor’s Note: To be determined. Evaluate physical layer design options, enhanced measurements, and/or any additional impacts or enhancements, as applicable per technology, for RAT-dependent and RAT-independent positioning systems, including suitable frequencies and signals.
9
Identified UTRA and E-UTRA impacts 
Editor’s Note: To be determined for RAT-dependent and RAT-independent positioning technology enhancements, for LTE and UMTS specifications (if applicable), including impacts to Network and UE complexities/coexistence and specification impacts.
10
Conclusions

Editor’s Note: Summary and Conclusions of positioning technology enhancements.
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