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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

Positioning mechanisms were specified in 3GPP as a key feature for E-UTRA networks since Release 9, e.g. OTDOA, E-CID etc. They are not only used in helping meet regulatory requirements, but also utilized with increasing importance to enable all kinds of location based applications.

The proliferation of heterogeneous network deployments brings some challenges also in the area of efficient terminal positioning and calls for the study of enhanced mechanisms and positioning performance requirements.

The addition of multiple nodes in heterogeneous networks can improve the position accuracy remarkably if the specificities of such deployments are taken into account in the positioning mechanisms. Some examples include the support of several transmission points with identical cell IDs and improved support for positioning in carrier aggregation.  

Furthermore, the accuracy of current positioning mechanisms and in particular OTDOA and E-CID based on UE Rx-Tx time difference measurement is only defined for limited scenarios: 
· Limited channel bandwidth for the cells to be measured (reference and neighbour cells)

· Tests defined assuming single Tx antenna. Practical network might have Tx diversity on antenna port 6 which is used for RSTD measurements

It is desirable to study the possibility of enhanced accuracy for other practical deployment scenarios.
The present document is the Technical Report for the Study Item on positioning enhancements for E-UTRA.
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]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
RP-130680, “New SI proposal: Positioning enhancements for E-UTRA”, Huawei, RAN #60

[3]
3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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 [1].

Definition format (Normal)

<defined term>: <definition>.
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] 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 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
General
4.1
Study item objective

The objective is to study accuracy enhancements for current positioning mechanisms such as OTDOA and E-CID based on UE Rx-Tx time difference measurement in heterogeneous deployment scenarios and different system bandwidths.

The feasibility of improving the existing UE positioning performance requirements of OTDOA and E-CID based on UE Rx-Tx time difference measurement shall be studied for the following cases:
· Larger available bandwidths (e.g. 15 and 20MHz for OTDOA and 10, 15, and 20 MHz for E-CID based on UE Rx-Tx time difference measurement).

· Smaller available bandwidths (e.g. 1.4 and 3 MHz for OTDOA and E-CID based on UE Rx-Tx time difference measurement)
· Possible use of downlink Tx diversity for the positioning reference signals (PRS), e.g., schemes transparent to UE, and its impact on the both UE and system performance and/or complexity.  Use of non-transparent schemes can be discussed.
· Deployment of RRHs with identical cell IDs for OTDOA and E-CID based on UE Rx-Tx time difference measurement.

· Carrier aggregation scenarios (including scenarios with multiple TAs for E-CID based on UE Rx-Tx time difference measurement)

The study includes the definition of the above mentioned scenarios in an initial phase.
5
Feasibility on measurement performance enhancement under Wide-band/Narrow-band
5.1
General
In this section the simulation evaluation for wide-BW and narrow-BW positioning measurement performance are studied and the possible enhancements on positioning measurement requirements are proposed.
5.2
Scenarios

· RSTD measurement accuracy evaluation (PRS BW)

-
Larger bandwidths: 15MHz, 20MHz

- Smaller bandwidths: 1.4MHz is FFS

· UE Rx-Tx time difference measurement accuracy evaluation (system BW)

-
Bandwidths: TBD
5.3
RSTD measurement performance for OTDOA
<Text will be added.>
5.3.1 
Simulation assumptions

In this section, the simulation assumptions for RSTD evaluation are provided. 

· Simulation assumption for RSTD measurement
Table 5.3.1-1 Simulation assumptions for RSTD measurement

	Parameter
	Value

	Cell layout
	· 3 cells at distinct locations

·  the distances between each cell and target UE are identical

· Same ISD between cells

	Cell ID scenarios
	(0, 1, 2), 

(0, 6, 12) (baseline)

	Network synchronization
	· Synchronous with time shifts <0,0, CP/2>
· Asynchronous with time shifts: <0, 250us, 450us>

	Duplex modes
	FDD and TDD

	TDD specific parameters
	Uplink-downlink configuration
	1

	
	Special subframe configuration
	6

	Data and CCH load
	100%

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency 
	2 GHz

	UE speed
	· 3 km/h

· 30 km/h

	Carrier bandwidth
	· 15 MHz, 20 MHz

· 10 MHz (baseline for benchmarking with Rel-9)

	Channel model
	ETU, EPA, AWGN

	Noc (does not include received powers of the three simulated cells), [dBm/15kHz]
	AWGN,  values are TBD

	SINR for three cells, [dB]
	(Reference cell, neighbour cell 1, neighbour cell 2) = (-6,-13,-13)

	Number of transmit antennas
	PRS
	1

	
	CRS
	1

	Number of receive antennas
	2 equal-gain uncorrelated antennas

	Positioning subframes
	LIS (no presence of PDSCH in PRBs containing PRS), full or partial alignment

	Number of consecutive positioning subframes
	1

	Number of positioning occasions for a positioning fix
	1

	PRS pattern
	6-reuse in frequency, vshift = mod(PCI,6)

	PRS transmission bandwidth
	Full carrier bandwidth

	Measurement bandwidth
	Full carrier bandwidth


5.3.2 
Performance characterization
<Text will be added.>
5.4
UE Rx-Tx time difference measurement performance for E-CID
<Text will be added.>
5.4.1 
Simulation assumptions

<Text will be added.>
5.4.2 
Performance characterization
<Text will be added.>
6
Feasibility on downlink Tx diversity for PRS
6.1
General
<Text will be added.>
6.2
Scenarios

<Text will be added.>
6.3
Performance of possible PRS Tx diversity schemes

<Text will be added.>
6.3.1
Simulation assumptions

<Text will be added.>
6.3.2
Performance characterization
<Text will be added.>
6.3.3
Possible PRS Tx diversity options

<Text will be added.>
7
Feasibility on enhancement for OTDOA and E-CID with identical cell ID RRHs

7.1
General
<Text will be added.>
7.2
Network Scenarios

<Text will be added.>
7.3
Possible enhancements on OTDOA

<Text will be added.>
7.3.1 
Simulation assumptions

<Text will be added.>
7.3.2
Performance characterization
<Text will be added.>
7.3.3
Possible enhancement options

<Text will be added.>
7.4
Possible enhancements on E-CID

<Text will be added.>
7.4.1 
Simulation assumptions

<Text will be added.>
7.4.2
Performance characterization
<Text will be added.>
7.4.3
Possible enhancement options

<Text will be added.>
8
Feasibility on enhancement for E-CID in carrier aggregation
8.1
General

<Text will be added.>

8.2
Network Scenarios
<Text will be added.>
8.3

Possible enhancement for E-CID in CA

<Text will be added.>
8.3.1
Possible enhancement options

<Text will be added.>
9
Conclusions
<Text will be added.>
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