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Foreword

This Technical Specification 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.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document establishes the Location Measurement Unit (LMU) minimum UTDOA positioning requirement for the FDD and TDD mode of E-UTRAN.

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]
3GPP TS 36.305: “Base Station (BS) radio transmission and reception”.

3
Definitions 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].

3.2
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].

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

eNodeB
evolved Node B

E-SMLC
Enhanced Serving Mobile Location Center

LMU
Location Measurement Unit

UE
User Equipment
UL
Up Link (reverse link)

UTDOA
Uplink Time Difference Of Arrival

4
General

The  UTDOA architecture is described in TS 36.305 [2].
5
LMU RF Requirements 
6
UL RTOA Measurement Time Requirements

6.1
General

The requirements described in Section 6 apply to UL RTOA timing measurements [36.214] performed by LMU for UL positioning based on SRS signals transmitted by the UE.

An LMU shall be capable to perform parallel UL RTOA measurements:

· An LMU shall be capable to perform in parallel UL RTOA measurements for at least [TBD] UEs, and 

· An LMU shall be capable to perform in parallel at least [TBD] UL RTOA measurements per uplink carrier frequency for different UEs, and
· A multi-carrier capable LMU shall be able to perform in parallel UL RTOA measurements, on multiple carriers, where the carriers may belong to the same E-UTRA frequency band or to different E-UTRA frequency bands.
A CA-capable LMU shall be able to perform measurements for UEs configured with UL CA.
6.2
Measurement Time
The LMU shall be able to measure a UE’s UL RTOA within 
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where 
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 is the SRS periodicity in ms, 
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 is the number of SRS measurement occasions (depends on the applicable bandwidth), n is the number of requested UL RTOA measurements per carrier, N is the minimum number of UL RTOA measurements per uplink carrier frequency for different UEs that can be measured in parallel, and 
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 is a margin to account e.g. for the time necessary for sampling  and processing.
For all measurements performed in parallel according to the LMU measurement capability requirements, the UL RTOA measurement accuracy shall be fulfilled according to the accuracy requirements as specified in section 7.

Editor’s note: The impact of measuring on multiple carriers in parallel is FFS.
Editor’s note: The margin 
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 is TBD.
Editor’s note: Parameters
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, M and the applicable bandwidth are as specified in Section 7.
6.3
Measurement Reporting Delay

Editor’s note: The requirements in this section are TBD.

7
UL RTOA Measurement Accuracy Requirements

8 
UL RTOA Measurement Report Mapping

The reporting range of UL RTOA measurement is defined from 0(Ts to 9598(Ts with 2(Ts resolution. The mapping of the measured quantity is defined in Table 8-1. The UL RTOA measurement is reported by the LMU to the E-SMLC via SLmAP in ULRTOAMeasurements IE.

Table 8-1: UL RTOA measurement report mapping

	Reported Value
	Measured UL RTOA, in Ts

	ULRTOA_0001
	0 < UL RTOA ( 2

	ULRTOA_0002
	2 < UL RTOA ( 4

	…
	(

	ULRTOA_4799
	9596 < UL RTOA ( 9598

	ULRTOA_4800
	9598 < UL RTOA

	NOTE: Ts is the basic timing unit as defined in TS 36.211.



9 
Search Window for UL RTOA Measurements

E-SMLC may provide search window information to LMU via SLmAP [3], which may be used by LMU for configuring its receiver for performing UL RTOA measurements. The search window parameters include: 

· expected propagation delay T (center of the search window), and 

· delay uncertainty ∆ (half width of the search window), 

which together define the search window [T-∆;T+∆] centered at time T, and where ∆ may be a timing advance measurement for serving cell.

The mapping for the two search window parameters is defined in Table 9-1 and Table 9-2. The expected propagation delay is defined from 0(Ts to 9592(Ts with 8(Ts resolution. The delay uncertainty is defined from 0(Ts to 792(Ts with 8(Ts resolution.

Table 9-1: Expected propagation delay mapping

	Value
	Expected Propagation Delay T, in Ts

	ULRTOA_exp_delay_0001
	0 < T ( 8

	ULRTOA_exp_delay_0002
	8 < T ( 16

	…
	(

	ULRTOA_exp_delay_1199
	9584 < T ( 9592

	ULRTOA_exp_delay_1200
	9592 < T

	NOTE: Ts is the basic timing unit as defined in TS 36.211.


Table 9-2: Delay uncertainty mapping

	Value
	Delay Uncertainty ∆, in Ts

	ULRTOA_uncertainty_001
	0 < ∆ ( 8

	ULRTOA_uncertainty_002
	8 < ∆ ( 16

	…
	(

	ULRTOA_uncertainty_099
	784 < ∆ ( 792

	ULRTOA_uncertainty_100
	792 < ∆

	NOTE: Ts is the basic timing unit as defined in TS 36.211.
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