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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 conformance requirements for E-UTRAN Location Measurement Units (LMU) operating in the FDD or TDD mode.
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 36.111: “Location Measurement Unit (LMU) performance specification “.
[3]
3GPP TS 36.211: “Physical channels and modulation“.
[4]
IEC 60721-3-3 (2002): "Classification of environmental conditions - Part 3: Classification of groups of environmental parameters and their severities - Section 3: Stationary use at weather protected locations".

[5]
IEC 60721-3-4 (1995): "Classification of environmental conditions - Part 3: Classification of groups of environmental parameters and their severities - Section 4: Stationary use at non-weather protected locations".

[6]
IEC 60068-2-1 (2007): "Environmental testing - Part 2: Tests. Tests A: Cold".

[7]
IEC 60068-2-2 (2007): "Environmental testing - Part 2: Tests. Tests B: Dry heat".

[8]
IEC 60068-2-6 (2007): "Environmental testing - Part 2: Tests - Test Fc: Vibration (sinusoidal)".
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].

3.2
Symbols

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

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].

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

eNodeB
evolved Node B

LMU
Location Measurement Unit

UE
User Equipment
UL
Uplink

UTDOA
Uplink Time Difference Of Arrival

4
General Test Conditions and Declarations
4.1
Measurement uncertainties and test requirements
4.1.1
General
The requirements of this clause apply to all applicable tests in this specification.

The Minimum Requirements are given in 36.111 [2] and test requirements are given in this specification. Test Tolerances are defined in Annex F of this specification. Test Tolerances are individually calculated for each test. The Test Tolerances are used to relax the Minimum Requirements in 36.111 [2] to create Test Requirements.

4.1.2
Acceptable uncertainty of Test System
The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95% is the measurement uncertainty tolerance interval for a specific measurement that contains 95% of the performance of a population of test equipment.
For RF tests in Section 6, it should be noted that the uncertainties in subclause 4.1.2 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the LMU and the Test System.
4.1.2.1
Measurement of receiver
TBD

4.1.2.2
Measurement of performance requirement
TBD

4.1.3
Interpretation of measurement results

TBD
4.2
LMU classes
4.3
Regional requirements
4.4
Selection of configurations for testing
4.5
LMU configurations
4.6
Manufacturer’s declarations of regional and optional requirements
4.7
Specified frequency range and supported channel bandwidth
4.8
Format and interpretation of tests
5
Operating Bands and Channel Arrangement
6
Conformance Tests for LMU RF Requirements
6.1
General
The performance metrics used in RF requirements are detection probability and false alarm. The requirements for the detection probability and false alarm are specified in TS 36.111, subclause 5.1.1.
False alarm is measured according to an SRS configuration provided to LMU by E-SMLC.
6.2
Reference sensitivity level
6.2.1
Definition and applicability

The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which a detection probability requirement and a false alarm requirement shall be met for a specified reference measurement channel. 

Test ports and the RF requirements applicability is as specified in [2], Table 5.1-1.
6.2.2
Minimum requirement

The minimum requirement is in TS 36.111 [2] subclause 5.2.1.
6.2.3
Test Purpose

To verify that at the LMU reference sensitivity level the probability of detection requirement and a false alarm requirement shall be met for a specified reference measurement channel.  

6.2.4
Method of testing

6.2.4.1
Initial conditions

Test environment: 
normal; see subclause D.X

RF channels to be tested: 
B, M and T; see subclause 4.7.

The following additional tests shall be performed:

On each of B, M and T, the test shall be performed under extreme power supply as defined in subclause D.X

NOTE:
Tests under extreme power supply also test extreme temperature.

Connect the test equipment as shown in Annex G.1.1.
6.2.4.2
Procedure

1)
Set the test signal mean power as specified in table 6.2.5-1.
2)
Measure the detection probability and false alarm rate according to Annex E.

6.2.5
Test requirement

The LMU shall receive the reference measurement channel while meeting the detection probability and false alarm rate requirements specified in TS 36.111, subclause 5.1.1. The reference measurement channel is described in Table 5.2.5-1 with parameters specified in TBD.

Table 6.2.5-1: LMU reference sensitivity levels

	E-UTRA

channel bandwidth [MHz] 
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS Note
 [dBm]

	
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz

	1.4
	TBD
	-130.1
	-129.8

	3
	TBD
	-130.1
	-129.8

	5
	TBD
	-130.1
	-129.8

	10
	TBD
	-130.1
	-129.8

	15
	TBD
	-130.1
	-129.8

	20
	TBD
	-130.1
	-129.8

	NOTE: The reference sensitivity levels are adjusted from the requirements in TS 36.111 clause 5.2.1 according to the measurement uncertainty described in TBD.


6.3
Dynamic range
6.3.1
Definition and applicability

The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth. In this condition a detection probability requirement and a false alarm requirements as specified in 36.111, Section X, shall be met for a specified reference measurement channel. 
The interfering signal for the dynamic range requirement is an AWGN signal.
False alarm is measured according to an SRS configuration provided to LMU by E-SMLC.
Test ports and the RF requirements applicability is as specified in [2], Table 5.1-1.
6.3.2
Minimum Requirement

The minimum requirement is in TS 36.111 [2] subclause 5.3.1.
6.3.3
Test purpose

To verify that at the LMU dynamic range the probability of detection requirement and a false alarm requirement shall be met for a specified reference measurement channel.  
6.3.4
Method of testing

6.3.4.1
Initial conditions

Test environment: 
normal; see subclause D.2
RF channels to be tested: 
B, M and T; see subclause 4.7.

The following additional tests shall be performed:

On each of B, M and T, the test shall be performed under extreme power supply as defined in subclause D.5
NOTE:
Tests under extreme power supply also test extreme temperature.

Connect the test equipment as shown in Annex G.1.2
6.3.4.2
Procedure

1)
Set the test signal mean power as specified in table 6.3.5-1.
2)
Measure the detection probability and false alarm rate according to Annex E.

6.3.5
Test Requirements

The LMU shall receive the reference measurement channel while meeting the detection probability and the false alarm rate requirements specified in 36.111, Section X.  The reference measurement channel is described in Table 6.3.5-1 with parameters specified in Table A-1.

Table 6.3.5-1: LMU dynamic range
	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	1.4
	Annex A
	-108.2
	-88.7
	AWGN

	3
	Annex A
	-104.3
	-84.7
	AWGN

	5
	Annex A
	-102.1
	-82.5
	AWGN

	10
	Annex A
	-99.1
	-79.5
	AWGN

	15
	Annex A
	-97.3
	-77.7
	AWGN

	20
	Annex A
	-96.0
	-76.4
	AWGN

	Note*: 
NOTE: The wanted signal power levels are adjusted from the requirements in TS 36.111 clause 5.3.1 according to the measurement uncertainty described in clause 4.1.2.1.


6.4
In-channel selectivity
6.5
Adjacent channel selectivity (ACS) and narrow-band blocking
6.6
Blocking
6.7
Receiver spurious emissions
6.8
Receiver intermodulation
7
Conformance Tests for UL RTOA Measurement Time Requirements

7.1
General

8
Conformance Tests for UL RTOA Measurement Accuracy Requirements

Annex A (informative):
Reference measurement channel
Table A-1: SRS Configuration for all ? except in-channel selectivity
	Channel bandwidth
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	UL bandwidth
	n6
	n15
	n25
	n50
	n75
	n100

	srsBandwidthConfiguration
	bw7
	bw5
	bw3
	bw5
	bw6
	bw5

	srsBandwidth
	bw0
	bw0
	bw0
	bw1
	bw2
	bw2

	srsHoppingBandwidth Note 2
	hbw0
	hbw0
	hbw0
	hbw1
	hbw2
	hbw2

	frequencyDomainPosition
	0
	0
	0
	2
	8
	13

	srs-ConfigIndex
	5
	5
	5
	5
	5
	5

	transmissionComb
	0
	0
	0
	0
	0
	0

	cyclicShift
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0

	srsAntennaPort
	an1
	an1
	an1
	an1
	an1
	an1

	Number of SRS resource blocks
	4
	4
	4
	4
	4
	4

	Number of configured SRS transmissions, as indicated by E-SMLC
	≥500
(see note 1)
	≥500
(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)

	NOTE 1:
The number of SRS transmissions may also be configured as Inf.
NOTE 2:  SRS hopping is disabled.


Table A-2: SRS Configuration for in-channel selectivity

	Channel bandwidth
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	UL bandwidth
	n6
	n15
	n25
	n50
	n75
	n100

	srsBandwidthConfiguration
	bw7
	bw5
	bw5
	bw5
	bw6
	bw5

	srsBandwidth
	bw0
	bw1
	bw1
	bw1
	bw2
	bw2

	srsHoppingBandwidth
	hbw0
	hbw1
	hbw1
	hbw1
	hbw2
	hbw2

	frequencyDomainPosition
	0
	0
	0
	2
	5
	13

	srs-ConfigIndex
	5
	5
	5
	5
	5
	5

	transmissionComb
	0
	0
	0
	0
	0
	0

	cyclicShift
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0

	srsAntennaPort
	an1
	an1
	an1
	an1
	an1
	an1

	Number of SRS resource blocks
	4
	4
	4
	4
	4
	4

	Number of configured SRS transmissions, as indicated by E-SMLC
	≥500
(see note 1)
	≥500
(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)

	NOTE 1:
The number of SRS transmissions may also be configured as Inf.
NOTE 2:  SRS hopping is disabled.


Annex B (informative):
Propagation conditions
B.1
Static Propagation condition

The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment.  No fading or multi-paths exist for this propagation model.

B.2
Multi-path fading propagation conditions

Tables B.2-1 – B.2.3 show multi-path delay profiles that are used for the performance measurements in multi-path fading environment.  All taps have classical Doppler spectrum, defined as:

(CLASS)
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Table B.2-1 Extended Pedestrian A model (EPA)

	Excess tap delay

[ns]
	Relative power

 [dB]

	0
	0.0

	30
	-1.0

	70
	-2.0

	90
	-3.0

	110
	-8.0

	190
	-17.2

	410
	-20.8


Table B.2-2 Extended Typical Urban model (ETU)

	Excess tap delay

[ns]
	Relative power

 [dB]

	0
	-1.0

	50
	-1.0

	120
	-1.0

	200
	0.0

	230
	0.0

	500
	0.2

	1600
	-3.0

	2300
	-5.0

	5000
	-7.0


Annex C (informative):
Characteristics of the interfering signals
C.1 Interfering signals in LMU RF tests

The interfering signal for the 1.4 MHz in-channel requirement shall be a PUCCH. For the other requirements the interferer shall be a PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS 36.211 [3]. Mapping of the PUCCH and PUSCH modulation to receiver requirement are specified in table C-1.1.

Table C-1.1: Modulation of the interfering signal

	Receiver requirement
	Signal/Modulation

	In-channel selectivity (1.4 MHz channel)
	PUCCH/QPSK

	In-channel selectivity (3, 5,10, 15 and 20 MHz channel)
	PUSCH/16QAM

	Adjacent channel selectivity and narrow-band blocking
	PUSCH/QPSK

	Blocking
	PUSCH/QPSK

	Receiver intermodulation
	PUSCH/QPSK


C.2 Interfering signals in LMU performance tests

TBD

Annex D (informative):
Environmental requirements for the LMU equipment
D.1
General

For each test in the present document, the environmental conditions under which the LMU is to be tested are defined.
D.2 Normal test environment
When a normal test environment is specified for a test, the test should be performed within the minimum and maximum limits of the conditions stated in Table D.1.

Table D.1: Limits of conditions for Normal Test Environment

	Condition
	Minimum
	Maximum

	Barometric pressure
	86 kPa
	106 kPa

	Temperature
	15(C
	30(C

	Relative Humidity 
	20 %
	85 %

	Power supply
	Nominal, as declared by the manufacturer

	Vibration
	Negligible


The ranges of barometric pressure, temperature and humidity represent the maximum variation expected in the uncontrolled environment of a test laboratory. If it is not possible to maintain these parameters within the specified limits, the actual values shall be recorded in the test report.

NOTE:
This may, for instance, be the case for measurements of radiated emissions performed on an open field test site.

D.3

Extreme test environment

The manufacturer shall declare one of the following:

1)
the equipment class for the equipment under test, as defined in the IEC 60 721-3-3 [4];

2)
the equipment class for the equipment under test, as defined in the IEC 60 721-3-4 [5];
3)
the equipment that does not comply to the mentioned classes, the relevant classes from IEC 60 721 documentation for Temperature, Humidity and Vibration shall be declared.

NOTE:
Reduced functionality for conditions that fall outside of the standard operational conditions are not tested in the present document. These may be stated and tested separately.

D.3.1
Extreme temperature

When an extreme temperature test environment is specified for a test, the test shall be performed at the standard minimum and maximum operating temperatures defined by the manufacturer's declaration for the equipment under test.

Minimum temperature:

The test shall be performed with the environment test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-1 [6].

Maximum temperature:

The test shall be performed with the environmental test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-2 [7].

NOTE:
It is recommended that the equipment is made fully operational prior to the equipment being taken to its lower operating temperature.

D.4
Vibration

When vibration conditions are specified for a test, the test shall be performed while the equipment is subjected to a vibration sequence as defined by the manufacturer’s declaration for the equipment under test. This shall use the environmental test equipment and methods of inducing the required environmental phenomena in to the equipment, conforming to the test procedure of IEC 60 068-2-6 [8]. Other environmental conditions shall be within the ranges specified in clause D.2.

NOTE:
The higher levels of vibration may induce undue physical stress in to equipment after a prolonged series of tests. The testing body should only vibrate the equipment during the RF measurement process.

D.5
Power supply

When extreme power supply conditions are specified for a test, the test shall be performed at the standard upper and lower limits of operating voltage defined by manufacturer's declaration for the equipment under test.

Upper voltage limit:

The equipment shall be supplied with a voltage equal to the upper limit declared by the manufacturer (as measured at the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [6] Test Ab/Ad and IEC 60 068-2-2 [7] Test Bb/Bd: Dry Heat.

Lower voltage limit:

The equipment shall be supplied with a voltage equal to the lower limit declared by the manufacturer (as measured at the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [6] Test Ab/Ad and IEC 60 068-2-2 [7] Test Bb/Bd: Dry Heat.

D.6
Measurement of test environments

The measurement accuracy of the LMU test environments defined in Annex D, Test environments shall be.

Pressure:
5 kPa.
Temperature:
2 degrees.
Relative Humidity:
5 %.
DC Voltage:
1,0 %.

AC Voltage:
1,5 %.

Vibration:
10 %.

Vibration frequency:
0,1 Hz.

The above values shall apply unless the test environment is otherwise controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.

Annex E (informative):
General Rules for statistical testing
Annex F (informative):
Test tolerances and derivation of test requirements
Annex G (informative):
Measurement system setup
Annex H (informative):
Change history

This is the last annex for TSs which details the change history using the following table.

This table can be used for recording progress during the WG drafting process till TSG approval of this TS.
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