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Foreword

This Technical Specification has been produced by the 3 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 thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction
The present document is part 1 of amulti-parts TS:

3GPP TS 37.571-1: Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and
Evolved Packet Core (EPC); User Equipment (UE) confor mance specification for UE positioning; Part 1:
Conformance test specification.

3GPP TS 37.571-2: Universa Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved
Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 2: Protocol
conformance.

3GPP TS 37.571-3: Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved
Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 3: Implementation
Conformance Statement (1CS).

3GPP TS 37.571-4: Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved
Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 4: Test suites.

3GPP TS 37.571-5; Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA) and Evolved
Packet Core (EPC); User Equipment (UE) conformance specification for UE positioning; Part 5: Test scenarios
and assistance data.
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1 Scope

The present document specifies the procedures for the conformance test of the measurement requirements for FDD or
TDD mode of UTRA and FDD or TDD mode of E-UTRA for the User Equipment (UE) that supports one or more of
the defined positioning methods. These positioning methods are for UTRA: Assisted Global Positioning System (A-
GPS), Assisted Global Navigation Satellite Systems (A-GNSS) and for E-UTRA: Assisted Global Navigation Satellite
System (A-GNSS), Observed Time Difference of Arrival (OTDOA), Enhanced Cell ID (ECID), Metropolitan Beacon
System (MBS).

Tests are only applicable to those mobiles that are intended to support the appropriate functionality. To indicate the
circumstances in which tests apply, thisis noted in the “Test applicability " part of the test.

The Implementation Conformance Statement (ICS) pro-forma could be found in the 3™ part of the present document.

2 References

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

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

o For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document unless the context in which the reference is made suggests a different Releaseis
relevant (information on the applicable release in a particular context can be found in e.g. test casetitle,
description or applicability, message description or content).

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”.

[3] 3GPP TS 36.171: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for
Support of Assisted Global Navigation Satellite System (A-GNSS)".

[4] 3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning
Protocol (LPP)".

[5] 3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by
the physical layer".

[6] 3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer;
Measurements".

[7] ETSI TR 102 273-1-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM);

Improvement on Radiated M ethods of Measurement (using test site) and evaluation of the
corresponding measurement uncertainties; Part 1: Uncertainties in the measurement of mobile
radio equipment characteristics, Sub-part 2: Examples and annexes".

[8] IS-GPS-200, Revision D, Navstar GPS Space Segment/Navigation User Interfaces, March 7th,
2006.
[9] P. Axelrad, R.G. Brown, "GPS Navigation Algorithms', in Chapter 9 of "Global Positioning

System: Theory and Applications', Volume 1, B.W. Parkinson, J.J. Spilker (Ed.), Am. Inst. of
Aeronautics and Astronautics Inc., 1996.

[10] S.K. Gupta, "Test and Evaluation Procedures for the GPS User Equipment”, ION-GPS Red Book,
Volume 1, p.119.
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[11]

[12]
[13]
[14]
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[16]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]
[28]
[29]
[30]
[31]

[32]
[33]
[34]
[35]
[36]

3GPP TS 36.509: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet
Core (EPC); Special conformance testing functions for User Equipment (UE)".

IS-GPS-705, Navstar GPS Space Segment/User Segment L5 Interfaces, September 22, 2005.
|S-GPS-800, Navstar GPS Space Segment/User Segment L1C Interfaces, September 4, 2008.

IS-QZSS, Quasi Zenith Satellite System Navigation Service Interface Specifications for QZSS,
Ver.1.1, July 31, 2009.

Galileo OS Signal in Space ICD (OS SISICD), Issue 1.2, February 2014, European Union.
Global Navigation Satellite System GLONASS I nterface Control Document, Version 5.1, 2008.

Specification for the Wide Area Augmentation System (WAAS), US Department of
Transportation, Federal Aviation Administration, DTFAQ1-96-C-00025, 2001.

3GPP TS 36.508: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet
Core (EPC); Common test environments for User Equipment (UE) conformance testing)”.

3GPP TS 25.172: "Requirements for support of Assisted Galileo and Additional Navigation
Satellite Systems (A-GANSS); Frequency Division Duplex (FDD)".

3GPP TS 37.571-5: "Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA)
and Evolved Packet Core (EPC); User Equipment (UE) conformance specification for UE
positioning; Part 5: Test scenarios and assistance data

3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
radio transmission and reception”.

3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC); Protocol specification”.

3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for
support of radio resource management”.

3GPP TS 36.521-1: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment
(UE) conformance specification Radio transmission and reception Part 1. Conformance Testing".

3GPP TS 36.521-3: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment
(UE) conformance specification; Radio transmission and reception; Part 3: Radio Resource
Management (RRM) conformance testing".

3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation”.

3GPP TR 25.990: "Vocabulary for UTRAN".

3GPP TS 34.108: "Common test environments for User Equipment (UE) conformance testing"”.
3GPP TS 34.109: "Terminal logical test interface; Special conformance testing functions'.
3GPP TS 25.331: "Radio Resource Control (RRC) protocol specification".

3GPP TS 25.171: "Requirements for support of Assisted Global Positioning System (A-GPS);
Frequency Division Duplex (FDD)".

3GPP TS 25.302: " Services provided by the physical layer".

3GPP TS 25.215: "Physical layer; Measurements (FDD)".

3GPP TS 36.321: "Medium Access Control (MAC) protocol specification™.
3GPP TS 36.423: "X 2 application protocol (X2AP)".

3GPP TS 25.173: "Requirements for support of Assisted Galileo and Additional Navigation
Satellite Systems (A-GANSS); Time Division Duplex (TDD)".
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[37] BDS-SISICD-B1l: "BeiDou Navigation Satellite System Signal In Space I nterface Control
Document Open Service Signal".

[38] ATIS-0500027: "Recommendations for Establishing Wide Scale Indoor Location Performance”,
May 2015.

[39] 3GPP TS 37.171: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestria

Radio Access (E-UTRA); User Equipment (UE) performance requirements for RAT-Independent
Positioning Enhancements’.

[40] |EEE Standard 802.11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1], 3GPP TR 25.990 [27], TS
36.101 [2], 3GPP TS 36.104 [21] 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].

Horizontal Dilution Of Precision (HDOP): measure of position determination accuracy that is a function of the
geometrical layout of the satellites used for the fix, relative to the receiver antenna

3.2 Symbols

For the purposes of the present document, the abbreviations given in TR 21.905 [1], 3GPP TR 25.990 [27] 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].

B1l BeiDou B1I navigation signal with carrier frequency of 1561.098 MHz

El Galileo E1 navigation signal with carrier frequency of 1575.420 MHz.

E5 Galileo E5 navigation signal with carrier frequency of 1191.795 MHz.

E6 Galileo E6 navigation signal with carrier frequency of 1278.750 MHz.

Gl GLONASS navigation signal in the L1 sub-bands with carrier frequencies 1602 MHz + k x 562.5
kHz.

G2 GLONASS navigation signal in the L2 sub-bands with carrier frequencies 1246 MHz + k x 437.5
kHz.

k GLONASS channel number, k =-7...13.

L1C/A GPS or QZSS L1 navigation signal carrying the Coarse/Acquisition code with carrier frequency of
1575.420 MHz.

L1C GPS or QZSS L1 Civil navigation signal with carrier frequency of 1575.420 MHz.

L2C GPSor QZSS L2 Civil navigation signal with carrier frequency of 1227.600 MHz.

L5 GPS or QZSS L5 navigation signal with carrier frequency of 1176.450 MHz.

PRP Received (linear) average power of the resource elements that carry E-UTRA PRS, measured at
the UE antenna connector.

G Geometry Matrix.

Penss, i Measured pseudo-range of satellitei of GNSSy.

W Weighting Matrix.

Tonss, Line of sight unit vector from the user to the satellite i of GNSSy.

X State vector of user position and clock bias.

Ts Basic time unit, defined in TS 36.211 [26], clause 4.

Es Received energy per RE (power normalized to the subcarrier spacing) during the useful part of the
symbol, i.e. excluding the cyclic prefix, at the UE antenna connector.

lo The total received power density, including signal and interference, as measured at the UE antenna
connector.
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lot

oc

PRSE, /ot

The received power spectral density of the total noise and interference for a certain RE (power
integrated over the RE and normalized to the subcarrier spacing) as measured at the UE antenna
connector.

The power spectral density of awhite noise source (average power per RE normalised to the

subcarrier spacing), simulating interference from cells that are not defined in atest procedure, as
measured at the UE antenna connector.

Theratio of the average received energy per PRS RE during the useful part of the symbol to the

average received power spectral density of the total noise and interference for this RE, where the
ratio is measured over all REs which carry PRS.

3.3 Abbreviations

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

A-GANSS
A-Gdlileo
A-GLONASS

A-GNSS
A-GPS
AP
AWGN
BDS

BLE

BSS
BSSID
CIA

DRX

DUT
ECEF
ECID
EPRE
E-UTRA
E-UTRAN
FDD
GANSS
GEO
GLONASS

GNSS
GPS
GSS
HDOP
ICD
ICS
IGSO
IS
LOS
LPP
MBS
MSS
MEO
OCNG
OCNS
OTDOA
PBCH
PCC
PCell
PCFICH
PDCCH

Assisted Galileo and Additional Navigation Satellite Systems
Assisted-Galileo

Assisted-- GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (English: Globa Navigation
Satellite System)

Assisted Global Navigation Satellite System
Assisted - Global Positioning System

Access Point

Additive White Gaussian Noise

BeiDou Navigation Satellite System

Bluetooth Low Energy

Bluetooth System Simulator

Basic Service Set |Dentification
Coarse/Acquisition

Discontinuous Reception

Device Under Test

Earth Centred, Earth Fixed

Enhanced Cell Identification

Energy Per Resource Element

Evolved UMTS Terrestrial Radio Access

Evolved UMTS Terrestrial Radio Access Network
Frequency Division Duplex

Galileo and Additional Navigation Satellite Systems
Geostationary Earth Orbit

GL Obal'naya NAvigatsionnaya Sputnikovaya Sistema (English: Global Navigation Satellite
System)

Global Navigation Satellite System

Global Positioning System

GNSS System Simulator

Horizontal Dilution Of Precision

Interface Control Document

Implementation Conformance Statement

Inclined Geosynchronous Satellite Orhitl S
Interface Specification

Line Of Sight

LTE Positioning Protocol
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PDSCH Physical Downlink Shared Channel
PHICH Physical Hybrid ARQ Indictor Channel
PPM Parts per million
PRS Positioning Reference Signal
PSS Primary Synchronization Signal
QZSS Quasi-Zenith Satellite System
RB Resource Block
RE Resource Element
RRC Radio Resource Control
RSSI Received Signal Strength Indicator
RSTD Reference Signal Time Difference
SBAS Space Based Augmentation System
SCC Secondary Component Carrier
SCell Secondary Cell
SFN System Frame Number
SNR Signal to Noise Ratio
SS System simulator
SSS Secondary Synchronization Signal
sV Space Vehicle
SVID Space Vehicle Identity
TBS Terrestrial Beacon System
TDD Time Division Duplex
TOD Time Of Day
TOW Time Of Week
TTFF TimeTo First Fix
UE User Equipment
UuID Universal Unique Identifier
UTRA Universal Terrestrial Radio Access
UTRAN Universal Terrestrial Radio Access Network
WGS-84 World Geodetic System 1984
WLAN Wireless Local Area Network
WLS Weighted Least Square
WSS WLAN System Simulator

4 General test conditions

4.1 Introduction

This clause defines the various common test conditions required for the various measurement requirementsin the
remainder of the document.

In this clause the terms GNSS and A-GNSS a so include the cases where the only satellite system used is GPS unless

otherwise stated.

4.2 GNSS test conditions

4.2.1 GNSS signals

The GNSS signal is defined at the A-GNSS antenna connector of the UE. For UE with integral antennaonly, a
reference antenna with again of 0 dBi is assumed.

4.2.2 GNSS frequency

The GNSS signals shall be transmitted with a frequency accuracy of £ 0.025 PPM.
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4.2.3

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

GNSS static propagation conditions

4.2.4

Doppler frequency difference between direct and reflected signal pathsis applied to the carrier and code frequencies.
The Carrier and Code Doppler frequencies of LOS and multi-path for GNSS signals are defined in table 4.2.1.

GNSS multi-path conditions

Table 4.2.1: Multi-path Conditions for GNSS Signals

Initial relative Delay Carrier Doppler Code Doppler Relative mean Power
[GNSS chip] frequency of tap [Hz] frequency of tap [Hz] [dB]
0 Fd Fd/N 0
X Fd-0.1 (Fd-0.1) /N Y
NOTE: Discrete Doppler frequency is used for each tap.

Where the X and Y depends on the GNSS signal type and is shown in Table 4.2.2, and N is the ratio between the

transmitted carrier frequency of the signals and the transmitted chip rate as shown in Table 4.2.3 (wherek in Table 4.2.3
isthe GLONASS frequency channel number).

Table 4.2.2
System Signals X [m] Y [dB]
E1l 125 -4.5
Galileo E5a 15 -6
E5b 15 -6
L1 C/A 0.5 chip/ -6
. 150m
GPS/I\/(IBOSSrnlzed Rl 125 45
L2C 150 -6
L5 15 -6
Gl 275 -12.5
GLONASS G2 275 -12.5
BDS B1l 75 -4.5
Table 4.2.3
System Signals N
E1l 1540
Galileo E5a 115
E5b 118
L1 C/A 1540
GPS/Modernized L1C 1540
GPS L2C 1200
L5 115
Gl 3135.03 +k-1.10
GLONASS G2 2438.36 + k - 0.86
BDS B1l 763

Theinitial carrier phase difference between taps shall be randomly selected between 0 and 2 &t radians. Theinitial value
shall have uniform random distribution.

4.2.5 UEs supporting multiple satellite signals

For UEs supporting multiple satellite signals, different minimum performance requirements may be associated with
different signals. The satellite simulator shall generate all signals supported by the UE. Signals not supported by the UE
do not need to be ssimulated. The relative power levels of each signal type for each GNSS are defined in Table 4.2.4.
Theindividual test scenariosin clauses 6 and 7 define the reference signal power level for each satellite. The power
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level of each simulated satellite signal type shall be set to the reference signal power level defined in each test scenario
in clauses 6 and 7 plus the relative power level defined in Table 4.2.4.

Table 4.2.4: Relative signal power levels for each signal type for each GNSS

Galileo GPS/Modernized GLONASS QZSSs SBAS BDS
GPS
Signal power E1l 0dB L1 C/A 0dB Gl 0dB L1 0dB L1| 0dB B1l D1 0dB
levels relative to C/IA D2 | +5dB
reference power "Eg [ +2dB | L1C | +15dB | G2 | -6dB | LIC | +1.5dB
levels E5 [+2dB | L2C [ -1.5dB L2C | -1.5dB
L5 +3.6 dB L5 | +3.6 dB

NOTE 1: For test cases which involve “Modernized GPS’, the satellite simulator shall also generate the GPS L1
C/A signal if the UE supports“GPS’ in addition to “Modernized GPS’.

NOTE 2: Thesignal power levelsin the Test Parameter Tables represent the total signal power of the satellite per
channel not e.g. pilot and data channels separately.

NOTE 3: For test cases which involve "BDS", D1 represents MEO/IGSO satellites B1l signal type and D2
represents GEO satellites B1l signal type.

4.2.6 GNSS multi System Time Offsets

If more than one GNSS is used in atest, the accuracy of the GNSS-GNSS Time Offsets used at the system simulator
shall be better than 3 ns.

4.3 UTRA test conditions

4.3.1 UTRA frequency band and frequency range

The UTRA testsin clauses 5 and 6 in the present document are performed at mid range of the UTRA operating
frequency band of the UE. The UARFCNs to be used for mid range are defined in 3GPP TS 34.108 [28], clause 5.1.1.

If the UE supports multiple frequency bands then the Sensitivity testsin clauses 5.2 and 6.2 shall be repeated in each
supported frequency band.

4.3.2 UTRA frequency
For the UTRA testsin clause 5 the UTRA freguency shall be offset with respect to the nominal frequency by an amount

equal to the sum of +0.025 PPM and the offset in PPM of the actual transmitted GPS carrier frequency with respect to
the nominal GPS frequency.

4.3.3 Sensors

The UTRA testsin clause 6 shall be met without the use of any data coming from sensors that can aid the positioning. A
dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has been defined in TS 34.109 [29] for
the purpose of disabling any such sensors.

4.4 E-UTRA test conditions

4.4.1 E-UTRA frequency band and frequency range

The E-UTRA A-GNSStestsin clause 7 are performed on the mid range EARFCN of the E-UTRA operating frequency
band of the UE as defined in TS 36.508 [18] clause 4.3.1.
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If the UE supports multiple frequency bands then the A-GNSS Sensitivity testsin clause 7.1 shall be repeated in each
supported frequency band.

4.4.2

Groups of bands

The E-UTRA testsin clauses 8, 9 and 10 use the band groupings below in order to increase the readability of the

specification.
Table 4.4.2-1: E-UTRA band groups
Group E-UTRA FDD E-UTRA TDD E-UTRA Frame Structure 3
Band Band group Band group Operating
group Operating bands notation Operating bands notation bands
notation
A FDD_A 1,4,6,10, 11, 18, 19, TDD_A FS3_A -
21, 23, 24, 32 Note 2, 33, 34, 35, 36,
g7Note 2 ggNote 2 7gNote 37, 38, 39, 40, 45
6
B FDD_B 65, 66 Note S TDD_B - FS3 B -
C FDD_C 9,30 TDD_C 42, 43, 48 FS3 C -
D FDD_D 28 TDD_D - FS3 D -
E FDD_E 2,57, 27 TDD_E 41, 44 FS3 E -
F FDD_F 26 Note 3 TDD_F - FS3 F -
G FDD_G 3,8,12,13, 14, 17, TDD_G 47 Notea FS3_G 46 Note 2
20, 22, 29 Note 2
H FDD_H 25 TDD_H - FS3 H -
| FDD _| - TDD | - FS3 | -
J FDD_J - TDD_J - FS3_J -
K FDD_K - TDD_K - FS3 K -
L FDD_L - TDD_L - FS3 L -
M FDD_M - TDD_M - FS3 M -
N FDD_N 31 TDD_N - FS3 N -
NOTE 1: The bands within the same group have the same lo conditions in a corresponding requirement in this

NOTE 2:
NOTE 3:

NOTE 4:
NOTE 5:

NOTE 6:

specification.

This band is used only for E-UTRA carrier aggregation with other E-UTRA bands.

The minimum lo condition for Band 26 is reduced by 0.5 dB when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz.

This band is used only for V2V operation.

The range 2180-2200 MHz of the DL operating band 66 is restricted to E-UTRA operation when carrier
aggregation is configured.

The range 2010-2020 MHz of the DL operating band is restricted to E-UTRA operation when carrier
aggregation is configured and TX-RX separation is 300 MHz. The range 2005-2020 MHz of the DL operating
band is restricted to E-UTRA operation when carrier aggregation is configured and TX-RX separation is 295
MHz

4.4.3

Sensors

All the minimum performance regquirementsin clause 7 shall be met without the use of any data coming from sensors
that can aid the positioning. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has
been defined in TS 36.509 [11] for the purpose of disabling any such sensors.

4.5

45.1

A-GNSS test conditions

General

Clauses 5, 6 and 7 define the minimum performance requirements for both UE based and UE assisted A-GNSS
terminals. If atermina supports both modes then it shall be tested in both modes.
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4.5.2 UTRAN measurement parameters

4521 UE based A-GNSS measurement parameters

In case of UE-based A-GNSS, the measurement parameters are contained in the RRC UE POSITIONING POSITION
ESTIMATE INFO IE. The measurement parameter is the horizontal position estimate reported by the UE and expressed
in latitude/longitude.

4522 UE assisted A-GNSS measurement parameters

In case of UE-assisted A-GNSS, the measurement parameters are contained in the RRC UE POSITIONING GANSS
MEASURED RESULTS IE and/or the RRC UE POSITIONING GPS MEASURED RESULTS IE. The measurement
parameters are the UE GANSS Code Phase measurements and/or the UE GPS Code Phase measurements, as specified
in 3GPP TS 25.302 [32] and 3GPP TS 25.215 [33]. The UE GANSS Code Phase measurements and/or the UE GPS
Code Phase measurements are converted into a horizontal position estimate using the procedure detailed in Annex B.

4523 2D position error

The 2D position error is defined by the horizontal difference in meters between the ellipsoid point reported or calculated
from the UE Measurement Report and the actual simulated position of the UE in the test case considered.

45.2.4 Response time

Max Response Time is defined as the time starting from the moment that the UE has received the final RRC
measurement control message containing reporting criteria different from "No Reporting" sent before the UE sends the
measurement report containing the position estimate or the GANSS and/or GPS measured result, and ending when the
UE starts sending the measurement report containing the position estimate or the GANSS and/or GPS measured result
on the Uu interface. The response times specified for all test cases are Time-to-First-Fix (TTFF) unless otherwise stated,
i.e. the UE shall not re-use any information on GNSS time, location or other aiding data that was previoudly acquired or
calculated and stored internally in the UE. A dedicated test message 'RESET UE POSITIONING STORED
INFORMATION' specified in 3GPP TS 34.109 [29], clause 5.4, has been defined for the purpose of deleting this
information.

4.5.3 E-UTRAN measurement parameters

4531 UE based A-GNSS measurement parameters

In case of UE-based A-GNSS, the measurement parameters are contained in the L PP GNSS-Locationlnformation |E
which isincluded in the A-GNSS-Providel ocationl nformation | E provided in the L PP message of type PROVIDE
LOCATION INFORMATION. The measurement parameter in case of UE-based A-GNSS s the horizontal position
estimate reported by the UE and expressed in latitude/longitude.

45.3.2 UE assisted A-GNSS measurement parameters

In case of UE-assisted A-GNSS, the measurement parameters are contained in the LPP

GNSS-Sgnal Measurementl nformation |E which isincluded in the A-GNSS-Providelocationlnformation | E provided in
the LPP message of type PROVIDE LOCATION INFORMATION. The measurement parametersin case of UE-
assisted A-GNSS are the UE GNSS code phase measurements, as specified in 3GPP TS 36.302 [5] and 3GPP TS
36.214 [6]. The UE GNSS code phase measurements are converted into a horizontal position estimate using the
procedure detailed in Annex B.

4.5.3.3 2D Error definition
The 2D position error is defined by the horizontal difference in meters between the ellipsoid point reported or calculated

from the LPP message of type PROVIDE LOCATION INFORMATION and the actual position of the UE in the test
case considered.

ETSI



3GPP TS 37.571-1 version 14.4.0 Release 14 27 ETSITS 137 571-1 V14.4.0 (2018-01)

45.3.4 Response time

Max Response Time is defined as the time starting from the moment that the UE has received the L PP message of type
REQUEST LOCATION INFORMATION, and ending when the UE starts sending the L PP message of type PROVIDE
LOCATION INFORMATION on the Uu interface. The response times specified for all test cases are Time-to-First-Fix
(TTFF) unless otherwise stated, i.e. the UE shall not re-use any information on GNSS time, location or other aiding data
that was previoudly acquired or calculated and stored internally in the UE. A dedicated test message 'RESET UE
POSITIONING STORED INFORMATION' has been defined in TS 36.509 [11] clause 6.9 for the purpose of deleting
thisinformation.

4.5.4  Converting A-GNSS UE-assisted measurement reports into position
estimates
To convert the A-GNSS UE measurement reports in case of UE-assisted mode of A-GNSS into position errors, a

transformation between the "measurement domain" (code-phases, etc.) into the "state" domain (position estimate) is
necessary. Such atransformation procedure is outlined in Annex B.

4.6 ECID test conditions

46.1 Simulated cells

For the ECID performance test casesin clause 8.1, acell environment as defined in 3GPP TS 36.508 [18] with Cell 1is
used. The default parameters for simulated cells are the same as specified in 3GPP TS 36.508 [18].

4.6.2 Propagation conditions

46.2.1 Static

See TS 36.521-1 [24] clause B.1.

4.6.2.2 Multi-path fading

See TS 36.521-1[24] clauses B.2, B.2.1 and B.2.2.

4.6.3 UE Rx - Tx time difference reporting range

The reporting range of FDD UE Rx - Tx time difference is defined from 0 to 20472Ts with 2T resolution for UE Rx -
Tx time difference less than 4096Ts and 8Ts for UE Rx - Tx time difference equal to or greater than 4096Ts.

The mapping of measured quantity for FDD is defined in Table 4.6.3-1.
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Table 4.6.3-1: FDD UE Rx - Tx time difference measurement report mapping

Reported value Measured quantity value Unit
RX-TX_TIME_DIFFERENCE_FDD TuE Rx-Tx < 2 Ts
0000
RX-TX_TIME_DIFFERENCE_FDD 2<Tuerxx<4 Ts
_0001
RX-TX_TIME_DIFFERENCE_FDD 4 <TuerxTx< 6 Ts
_0002
RX-TX_TIME_DIFFERENCE_FDD 4092 < Tue rx-Tx < 4094 Ts
_2046
RX-TX_TIME_DIFFERENCE_FDD 4094 < Tue rx-Tx < 4096 Ts
2047
RX-TX_TIME_DIFFERENCE_FDD 4096 < Tue rx-Tx < 4104 Ts
2048
RX-TX_TIME_DIFFERENCE_FDD 4104 < TuerxTx < 4112 Ts
2049
RX-TX_TIME_DIFFERENCE_FDD 20456 < Tue rx-Tx < 20464 Ts
_4093
RX-TX_TIME_DIFFERENCE_FDD 20464 < Tue rx-Tx < 20472 Ts
4094
RX-TX_TIME_DIFFERENCE_FDD 20472 < Tue Rx-Tx Ts
_4095

The reporting range of TDD UE Rx - Tx time difference is defined from 624 to 21096Ts with 2Ts resolution for UE Rx
- Tx time difference less than 4720Ts and 8Tsfor UE Rx - Tx time difference equal to or greater than 4720Ts.

The mapping of measured quantity for TDD is defined in Table 4.6.3-2.

Table 4.6.3-2: TDD UE Rx - Tx time difference measurement report mapping

Reported value Measured quantity value Unit
RX-TX_TIME_DIFFERENCE_TDD_0000 Tue Rx-Tx < 626 Ts
RX-TX_TIME_DIFFERENCE_TDD_0001 626 < Tue Rx-Tx < 628 Ts
RX-TX_TIME_DIFFERENCE_TDD_0002 628 < Tue rxTx < 630 Ts
RX-TX_TIME_DIFFERENCE_TDD_2046 4716 < TuerxTx < 4718 Ts
RX-TX_TIME_DIFFERENCE_TDD_2047 4718 < TuerxTx < 4720 Ts
RX-TX_TIME_DIFFERENCE_TDD_2048 4720 < TuerxTx < 4728 Ts
RX-TX_TIME_DIFFERENCE_TDD_2049 4728 < Tuerx-Tx < 4736 Ts
RX-TX_TIME_DIFFERENCE_TDD_4093 21080 < Tue rx-1x < 21088 Ts
RX-TX_TIME_DIFFERENCE_TDD_4094 21088 < Tue rx-1x < 21096 Ts
RX-TX_TIME_DIFFERENCE_TDD_4095 21096 < Tue Rx-Tx Ts

4.7 OTDOA test conditions

4.7.1 Simulated cells

For the intra-frequency OTDOA measurement test casesin clause 9.1, amulti cell environment as defined in 3GPP TS
36.508 [18] with Cell 1, Cell 2, and Cell 4 (if needed in the test) is used.

For the inter-frequency OTDOA measurement test casesin clause 9.2, amulti cell environment as defined in 3SGPP TS
36.508 [18] with Cell 1 (called Cell 1 inthetests), Cell 3 (called Cell 2 in the tests), and Cell 6 (called Cell 3inthe

tests) (if needed in thetest) is used.

For the OTDOA measurement test cases for Carrier Aggregation in clause 10, amulti cell environment is used with
Cell 1 asthe PCell on the PCC, Cell 2 is an active SCell on the SCC, and Cell 3 isaneighbour cell on the SCC. For the
OTDOA measurement test casesfor 3 DL Carrier Aggregation in clause 10, amulti cell environment is used with Cell 1

ETSI



3GPP TS 37.571-1 version 14.4.0 Release 14 29 ETSI TS 137 571-1 V14.4.0 (2018-01)
asthe PCell on the PCC, Cell 2 isan active SCell on SCC1, Cell 3isan active SCell on SCC2and Cell 4 is a neighbour
cell on SCC2.

The default parameters for simulated cells are the same as specified in 3GPP TS 36.508 [18], with the following
exceptions:

- All céllstransmit PRS according to the PRS configuration provided in the OTDOA assistance data defined for
each test. The positioning subframes are low-interference subframes, i.e. contain no PDSCH transmissions.

- Thephysical layer cell identities are selected such that the relative shifts of PRS patterns among cells used in the
tests are as given by the test parameters of the individual test cases.

- The cells shall be synchronized and the timing offset (the RSTD) between the cells referenced to the UE's
antennainput is given in theindividual test cases.

4.7.2 Propagation conditions

4721 Static

See TS 36.521-1 [24] clause B.1.

4.7.2.2 Multi-path fading

See TS 36.521-1[24] clauses B.2, B.2.1 and B.2.2.

4.7.3 Response time

The response time is defined as the time starting from the moment that the UE has received the L PP message of type
REQUEST LOCATION INFORMATION, and ending when the UE starts sending the L PP message of type PROVIDE
LOCATION INFORMATION on the Uu interface. The response time specified for the M easurement Reporting Delay
test cases assumes that the UE shall not re-use any RSTD information or other aiding data that was previously acquired
and stored internally in the UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has
been defined in TS 36.509 [11] clause 6.9 for the purpose of deleting this information.

4.7.4 RSTD reporting range

The reporting range of RSTD is defined from -15391Ts to 15391Ts with 1T resolution for absolute value of RSTD less
or equal to 4096Ts and 5Ts for absolute value of RSTD greater than 4096Ts.

The mapping of measured quantity is defined in Table 4.7.4-1.
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Table 4.7.4-1: RSTD report mapping

Reported Value Measured Quantity Value Unit
RSTD_0000 -15391 > RSTD Te
RSTD_0001 -15391 < RSTD < -15386 T
RSTD_2258 -4106 < RSTD < -4101 T
RSTD_2259 -4101 < RSTD < -4096 T
RSTD_2260 -4096 < RSTD < -4095 T
RSTD_2261 -4095 < RSTD < -4094 T
RSTD_6353 -3<RSTD < -2 Ts
RSTD_6354 -2<RSTD<-1 Ts
RSTD_6355 -1<RSTD <0 Ts
RSTD_6356 0<RSTD<1 Ts
RSTD_6357 1<RSTD<?2 Ts
RSTD_6358 2<RSTD<3 Ts
RSTD_10450 4094 < RSTD £ 4095 Ts
RSTD_10451 4095 < RSTD < 4096 Ts
RSTD_10452 4096 < RSTD <£4101 Ts
RSTD_10453 4101 <RSTD £4106 Ts
RSTD_12709 15381 < RSTD < 15386 Ts
RSTD_12710 15386 < RSTD < 15391 Ts
RSTD 12711 15391 < RSTD Ts

4.7.5 RSTD Carrier Aggregation Test Cases with Different Channel
Bandwidth Combinations

RSTD carrier aggregation test cases may be defined with different channel bandwidth combinations to verify the same
requirement.

If multiple carrier aggregation test cases with different channel bandwidth combinations are defined to verify the same
requirement that is channel bandwidth independent, then the UE needs to be tested only with one bandwidth
combination out of the bandwidth combination sets supported by that UE.

4.8 MBS test conditions

4.8.1 MBS signals

A single or multi MBS beacon environment, depending on the test, is used.

The MBS signd is defined at the antenna connector of the UE. For UE with integral antenna only, areference antenna
with again of 0 dBi isassumed.

The beacons shall be synchronized, and the beacon code phase delays are defined in each test. The MBS signals shall be
transmitted with a frequency accuracy of £ 2.5 PPM from the specified MBS carrier centre frequency.

4.8.2 Propagation conditions

4821 Static

See TS 36.521-1 [24] clause B.1.
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4.8.2.2 Multi-path fading

According to the Extended Pedestrian A model with a Maximum Doppler frequency of 5Hz (EPA 5Hz) in TS 36.521-1
[24] clausesB.2, B.2.1 and B.2.2.

4.8.3 Response time

The response time is defined as the time starting from the moment that the UE has received the L PP message of type
REQUEST LOCATION INFORMATION, and ending when the UE starts sending the L PP message of type PROVIDE
LOCATION INFORMATION on the Uu interface. The response time specified for the M easurement Reporting Delay
test case assumes that the UE shall not reuse any information that was previously acquired and stored internally in the
UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has been defined in TS 36.509
[11] clause 6.9 for the purpose of deleting this information.

4.9 WLAN test conditions

4.9.1 Simulated WLAN Access Points
A multi-WLAN AP environment is used.

The WLAN signal is defined at the antenna connector of the UE. For UE with integral antenna only, areference
antennawith again of 0 dBi is assumed.

The beacon signals from multiple WLAN APs shall be available at the UE with a periodicity of at least 102.4 ms
(Beacon Interval). In order to ensure that the UE isin passive scan mode, thisinterval can be reduced. Beacon signals
from different APs shall be received at different time slots or in non-overlapping frequency channels. Non-overlapping
frequency channels shall be at least 25 MHz apart in the WLAN 2.4 GHz band and at least 20 MHz apart in the WLAN
5 GHz band.

4.9.2 Propagation conditions

4921 Static

See TS 36.521-1 [24] clause B.1.

4.9.3 Response time

The response time is defined as the time starting from the moment that the UE has received the L PP message of type
REQUEST LOCATION INFORMATION, and ending when the UE starts sending the L PP message of type PROVIDE
LOCATION INFORMATION on the Uu interface. The response time specified for the M easurement Reporting Delay
test case assumes that the UE shall not reuse any information that was previously acquired and stored internally in the
UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has been defined in TS 36.509
[11] clause 6.9 for the purpose of deleting thisinformation.

4.9.4 Groups of bands

The E-UTRA WLAN test cases use the band groupings below in order to increase the readability of the specification.

Table 4.9.4-1: WLAN band groups

Group Band
group WLAN Frequency
notation
A WLAN 2.4 2.4 GHz
B WLAN_5 5 GHz
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4.10 BLE test conditions

4.10.1 Simulated BLE

A multi-BLE device environment is used.

The BLE signal is defined at the antenna connector of the UE. For UE with integral antenna only, areference antenna
with again of O dBi is assumed.

The beacon signals from multiple BLE devices shall be available at the UE with a broadcast interval of 100 ms. Signals
from different BLE devices shall be received at different time dots or in non-overlapping BLE advertising frequency
channels. The BLE advertising channels are Channel 37 (2402 MHz), Channel 38 (2426 MHZz) and Channel 39 (2480
MHZz). The beacons shall be of type Non-Connectable Advertising beacons.

4.10.2 Propagation conditions

4.10.2.1 Static

See TS 36.521-1 [24] clause B.1.

4.10.3 Response time

The response time is defined as the time starting from the moment that the UE has received the L PP message of type
REQUEST LOCATION INFORMATION, and ending when the UE starts sending the L PP message of type PROVIDE
LOCATION INFORMATION on the Uu interface. The response time specified for the M easurement Reporting Delay
test case assumes that the UE shall not reuse any information that was previously acquired and stored internally in the
UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has been defined in TS 36.509
[11] clause 6.9 for the purpose of deleting thisinformation.

4A Support of 4 Rx capable UEs

In this section, the method for applying 2RX tests to UEs supporting 4RX antenna portsis specified.

4A.1 RAT Independent Tests

All testsin Sections5to 7, 11 and 12 are applicable for all types of UEs independently of the number of RX antennae.
Only one of the E-UTRAN/UTRAN RX antennae shall be connected to the SS.

4A.2 RAT Dependent Tests

All testsin Sections 8 to 10 are specified for UEs supporting either category 0 (1RX) or 2RX. No tests cases are
currently specified in Sections 8 to 10 that are applicable only to 4RX antenna ports, so 4RX capable UEs are always
tested by reusing tests that were originally specified for 2RX UEs.

4A.2.1 Principle of testing

4A.2.1.1 Single carrier tests

ECID (Section 8) and OTDOA Measurement Accuracy test cases shall be tested on all bands supported by the UE. For
bands where 2RX is supported, the test shall be performed with the antenna connection specified in 4A.2.1.3. For bands
where only 4RX is supported, the test shall be performed with the antenna connection specified in 4A.2.1.4.

OTDOA Measurement Reporting Delay test cases shall be tested on any band where 2RX is supported, using the
antenna connection specified in 4A.2.1.3. If 2RX is not supported on any band, any 4RX band shall be tested, using the
antenna connection specified in 4A.2.1.4.
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4A.2.1.2 Carrier Aggregation tests

For all carrier aggregation tests, the antenna connection for each cell needsto be considered separately. If a PCell or
SCell isin aband where 2RX is supported, the test shall be performed using the antenna connection specified in
4A.2.1.3 for that cell. Otherwise, the test shall be performed using the antenna connection specified in 4A.2.1.4 for that
cell.

4A.2.1.3 Antenna connection for bands where 2RX is supported
For bands where 2RX is supported, it isleft to the UE declaration and AP configuration to decide which 2 of the 4 Rx

ports are connected with data source from system simulator. The remaning 2 Rx ports shall be connected with zero
input. No test parameters or regquirements are modified.

4A.2.1.4 Antenna connection for bands where 4RX is supported

For bands where 4RX is supported, all 4 Rx are connected with data source from system simulator. The system
simulator shall provide independent noise and fading (low correlation) for each antenna port.
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5 UTRA A-GPS Minimum Performance requirements
5.1 General

This clause defines the minimum performance reguirements for FDD UTRA terminals where the only Assisted Global
Navigation Satellite System (A-GNSS) supported is Assisted Global Positioning System (A-GPS) L1 C/A. The
procedures for UEs that support other or additional A-GNSSs are specified in clause 6. Note that for TDD UTRA
terminals where the only Assisted Global Navigation Satellite System (A-GNSS) supported is Assisted Global
Positioning System (A-GPS) L1 C/A there are no requirements.

This clause defines requirements for both UE based and UE assisted modes; if aterminal supports both modes then it
shall be tested in both modes

The requirements in this clause are defined for CELL_DCH and CELL_FACH states. All tests shall be performed in
CELL_DCH state and the Nominal Accuracy Performance test case shall be also performed in CELL_FACH state.

5.2 Sensitivity

5.2.1 Sensitivity Coarse Time Assistance

5.21.1 Definition and applicability

Sensitivity with coarse time assistance is the minimum level of GPS satellite signals required for the UE to make an A-
GPS position estimate to a specific accuracy and within a specific response time when the network only provides coarse
time assistance.

The requirements and this test apply to all types of UTRA for the FDD UE that supports only A-GPS.

5.2.1.2 Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirementsin table 5.2.1.2 for the
parameters specified in table 5.2.1.1.

Table 5.2.1.1: Test parameters for Sensitivity Coarse Time Assistance

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 1.1t01.6
Propagation conditions - AWGN
GPS Coarse Time assistance error seconds +2
range
GPS Signal for one satellite dBm -142
GPS Signal for remaining satellites dBm -147

Table 5.2.1.2: Minimum requirements for Sensitivity Coarse Time Assistance

Success rate 2-D position error Max response time
95 % 100 m 20s

The reference for thisrequirement is 3GPP TS 25.171 [31], clause 5.1.1.1.

5.2.1.3

To verify the UE'sfirst position estimate meets the minimum requirements under GPS satellite signal conditions that
represent weak signal conditions and with only Coarse Time Assistance provided by the SS.

Test purpose
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5214 Method of test

5.2.14.1 Initial conditions

Test environment: normal; see Annex G.

1

2.

3.

4.

Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

Set the GPS test parameters as specified in table 5.2.1.3 for GPS scenario #1. Select the first satellite PRN
defined in the tablein 3GPP TS 37.571-5 [20] clause 5.2.1.2.5 for the one satellite with the higher level.

Switch on the UE.

Set up a connection using the procedure in clause F.2.

5.2.1.4.2 Procedure

1

Start GPS scenario #1 as specified in 3GPP TS 37.571-5 [20] clause 5.2.1.2 with the UE location randomly
selected to be within 3 km of the Reference Location and the atitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [20] clause
52124

Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
5.2.2 and 5.2.6 for UE based testing; or clauses 5.2.4 and 5.2.6 for UE assisted testing with the value of GPS
TOW msec offset by arandom value as specified in 3GPP TS 37.571-5 [20] clause 5.2.6.2; asrequired to obtain
afix using the procedure specified in 3GPP TS 34.108 [28], clauses 7.5.1 or 7.5.4.

If the UE returns avalid result in the MEASUREMENT REPORT message within the Max response time
specified in table 5.2.1.4 then record the result and process it as specified in step 4. If the UE does not return a
valid result within the Max response time specified in table 5.2.1.4 or reports a UE positioning error in the
MEASUREMENT REPORT message then record one Bad Result.

For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause
4.5.2.3. Compare the 2D position error against the value in table 5.2.1.4 and record one Good Result or Bad
Result as appropriate; or

For UE assisted testing convert the GPS measured results reported in the MEASUREMENT REPORT message
to a 2D position using the method described in Annex B and then compare the result against the simulated
position of the UE, used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the
2D position error against the value in table 5.2.1.4 and record one Good Result or Bad Result as appropriate.

Repeat steps 1 to 4 using GPS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Select the first satellite PRN defined in the table in 3GPP
TS 37.571-5[20] clause 5.2.1.2.5 for the one satellite with the higher level. Use new random values for the UE
location and altitude in step 1 and for the GPS TOW msec offset in step 2.

Repeat steps 1 to 5 until the statistical requirements of clause 5.2.1.5 are met. Each time scenario #1 or #2 is
used, the start time of the GPS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.
Each time scenario #1 or #2 is used select the next satellite PRN from the one used previously, defined in the
tablein 3GPP TS 37.571-5 [20] clause 5.2.1.2.5, for the one satellite with the higher level.

Release the connection using the procedure in clause F.3.

5.2.15 Test Requirements

For the parameters specified in table 5.2.1.3 the UE shall meet the requirements and the success rate specified in
table 5.2.1.4 with a confidence level of 95% according to annex D.
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Table 5.2.1.3: Test parameters for Sensitivity Coarse Time Assistance

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 11t01.6
Propagation conditions - AWGN
GPS Coarse Time assistance error seconds +1.8
range
GPS Signal for one satellite dBm -141
GPS Signal for remaining satellites dBm -146

Table 5.2.1.4: Test requirements for Sensitivity Coarse Time Assistance

Success rate

2-D position error

Max response time

95 %

101.3 m

20.3s

NOTE:

If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied

for thistest is non-zero. The Test Tolerance for this test is defined in clause C.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is givenin clause C.4.

5.2.2

5.22.1

Definition and applicability

Sensitivity Fine Time Assistance

Sensitivity with fine time assistance is the minimum level of GPS satellite signals required for the UE to make an A-
GPS position estimate to a specific accuracy and within a specific response time when the network provides fine time
assistance in addition to coarse time assistance.

The requirements and this test apply to al types of UTRA for the FDD UE that supports only A-GPS and that is capable
of providing an enhanced performance when the network provides Fine Time Assistance.

5.2.2.2

Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirementsin table 5.2.2.2 for the

parameters specified in table 5.2.2.1.

Table 5.2.2.1: Test parameters for Sensitivity Fine Time Assistance

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 1.1t01.6
Propagation conditions - AWGN
GPS Coarse time assistance error seconds +2
range
GPS Fine Time assistance error us +10
range
GPS Signal for all satellites dBm -147

Table 5.2.2.2: Minimum requirements for Sensitivity Fine Time Assistance

Success rate

2-D position error

Max response time

95 %

100 m

20s

The reference for thisrequirement is 3GPP TS 25.171 [31], clause 5.1.2.1.
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5.2.2.3 Test purpose

To verify the UE's first position estimate meets the minimum requirements under GPS satellite signal conditions that
represent weak signal conditions and with Fine Time Assistance provided by the SS.

5224 Method of test

52241 Initial conditions

Test environment: normal; see Annex G.
1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figuresA.1 or A.2.
2. Set the GPStest parameters as specified in table 5.2.2.3 for GPS scenario #1.
3. Switch onthe UE.

4. Set up a connection using the procedure in clause F.2.

5.2.24.2 Procedure

1. Start GPS scenario #1 as specified in 3GPP TS 37.571-5 [20] clause 5.2.1.2 with the UE location randomly
selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m
to 500 m above WGS-84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [20] clause
52124

2. Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
5.2.2 and 5.2.6 for UE based testing; or clauses 5.2.4 and 5.2.6 for UE assisted testing with the values of GPS
TOW msec and UTRAN GPS timing of cell frames offset by random values as specified in 3GPP TS 37.571-5
[20] clause 5.2.6.2; as required to obtain a fix using the procedure specified in 3GPP TS 34.108 [28], clauses
751or754.

3. If the UE returnsavalid result in the MEASUREMENT REPORT message within the Max response time
specified in table 5.2.2.4 then record the result and process it as specified in step 4. If the UE does not return a
valid result within the Max response time specified in table 5.2.2.4 or reports a UE positioning error in the
MEASUREMENT REPORT message then record one Bad Resullt.

4. For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause
4.5.2.3. Compare the 2D position error against the value in table 5.2.2.4 and record one Good Result or Bad
Result as appropriate; or

For UE assisted testing convert the GPS measured results reported in the MEASUREMENT REPORT message
to a 2D position using the method described in Annex B and then compare the result against the simulated
position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the
2D position error against the value in table 5.2.2.4 and record one Good Result or Bad Result as appropriate.

5. Repeat steps 1 to 4 using GPS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Use new random values for the UE location and altitude in
step 1 and for the GPS TOW msec and UTRAN GPStiming of cell frames offsetsin step 2.

6. Repeat steps1to 5 until the statistical requirements of clause 5.2.2.5 are met. Each time scenario #1 or #2 is
used, the start time of the GPS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.

7. Release the connection using the procedurein clause F.3.

5.2.25 Test Requirements

For the parameters specified in table 5.2.2.3 the UE shall meet the requirements and the success rate specified in
table 5.2.2.4 with a confidence level of 95% according to annex D.
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Table 5.2.2.3: Test parameters for Sensitivity Fine Time Assistance

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 1.1t01.6
Propagation conditions - AWGN
GPS Coarse time assistance error seconds +1.8
range
GPS Fine Time assistance error us +9
range
GPS Signal for all satellites dBm -146

Table 5.2.2.4: Test requirements for Sensitivity Fine Time Assistance

Success rate

2-D position error

Max response time

101.3 m

20.3s

If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined in clause C.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause C.4.

95 %
NOTE:
5.3 Nominal Accuracy
5.3.1 Definition and applicability

Nominal accuracy is the accuracy of the UE's A-GPS position estimate under ideal GPS signal conditions.

The requirements and this test apply to all types of UTRA for the FDD UE that supports only A-GPS.

5.3.2

Minimum requirements

Thefirst fix position estimates shall meet the accuracy and response time requirementsin table 5.3.2 for the parameters
specified in table 5.3.1.

Table 5.3.1: Test parameters for Nominal Accuracy

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 1.1t01.6
Propagation conditions - AWGN
GPS Coarse Time assistance error seconds +2
range
GPS Signal for all satellites dBm -130

Table 5.3.2: Minimum requirements for Nominal Accuracy

Success rate

2-D position error

Max response time

95 %

30m

20s

The reference for thisrequirement is 3GPP TS 25.171 [31], clause 5.2.1.

5.3.3 Test purpose

To verify the UE's first position estimate meets the minimum requirements under GPS satellite signal conditions that

represent ideal conditions.
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5.34 Method of test

534.1 Initial conditions

Test environment: normal; see Annex G.
1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figuresA.1 or A.2.
2. Set the GPStest parameters as specified in table 5.3.3 for GPS scenario #1.
3. Switch onthe UE.

4. Set up a connection using the procedure in clause F.2.

5342 Procedure

1. Start GPS scenario #1 as specified in 3GPP TS 37.571-5 [20] clause 5.2.1.2 with the UE location randomly
selected to be within 3 km of the Reference Location and the atitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [20] clause
52124

2. Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
5.2.2 and 5.2.6 for UE based testing; or clauses 5.2.4 and 5.2.6 for UE assisted testing with the value of GPS
TOW msec offset by arandom value as specified in 3GPP TS 37.571-5 [20] clause 5.2.6.2; using the exception
to the RRC MEASUREMENT CONTROL message listed in table 5.3.2A; as required to obtain afix using the
procedure specified in 3GPP TS 34.108 [28], clauses 7.5.1 or 7.5.4.

Table 5.3.2A: Contents of RRC MEASUREMENT CONTROL message

Information Element Value/Remark
- UE positioning reporting quantity
- Horizontal accuracy 10 (15.9 m)

3. If the UE returnsavalid result in the MEASUREMENT REPORT message within the Max response time
specified in table 5.3.4 then record the result and process it as specified in step 4. If the UE does not return a
valid result within the Max response time specified in table 5.3.4 or reports a UE positioning error in the
MEASUREMENT REPORT message then record one Bad Resullt.

4. For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause
4.5.2.3. Compare the 2D position error against the value in table 5.3.4 and record one Good Result or Bad Result
as appropriate; or

For UE assisted testing convert the GPS measured results reported in the MEASUREMENT REPORT message
to a 2D position using the method described in Annex B and then compare the result against the simulated
position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the
2D position error against the value in table 5.3.4 and record one Good Result or Bad Result as appropriate.

5. Repeat steps 1 to 4 using GPS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Use new random values for the UE location and atitude in
step 1 and for the GPS TOW msec offset in step 2.

6. Repeat steps 1 to 5 until the statistical requirements of clause 5.3.5 are met. Each time scenario #1 or #2 is used,
the start time of the GPS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.

7. Release the connection using the procedurein clause F.3.
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5.3.5

For the parameters specified in table 5.3.3 the UE shall meet the requirements and the success rate specified in
table 5.3.4 with a confidence level of 95% according to annex D.

Test Requirements

Table 5.3.3: Test parameters for Nominal Accuracy

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 1.1t01.6
Propagation conditions - AWGN
GPS Coarse Time assistance error seconds +1.8
range
GPS Signal for all satellites dBm -130

Table 5.3.4: Test requirements for Nominal Accuracy

Max response time
20.3s

Success rate 2-D position error
95 % 31.3m

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied

for thistest is non-zero. The Test Tolerance for thistest is defined in clause C.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause C.4.

54 Dynamic Range

5.4.1

Dynamic Range is the maximum difference in level of the GPS signals from a number of satellites that allows the UE to
make an A-GPS position estimate with a specific accuracy and a specific response time.

Definition and applicability

The requirements and this test apply to al types of UTRA for the FDD UE that supports only A-GPS.

5.4.2

Thefirst fix position estimates shall meet the accuracy and response time requirementsin table 5.4.2 for the parameters
specified in table 5.4.1.

Minimum requirements

Table 5.4.1: Test parameters for Dynamic Range

Parameters Unit Value
Number of generated satellites - 6
HDOP Range - 1l4t02.1
GPS Coarse Time assistance seconds +2
error range
Propagation conditions - AWGN
GPS Signal for 15! satellite dBm -129
GPS Signal for 2" satellite dBm -135
GPS Signal for 3 satellite dBm -141
GPS Signal for 4% satellite dBm -147
GPS Signal for 5% satellite dBm -147
GPS Signal for 6" satellite dBm -147

Table 5.4.2: Minimum requirements for Dynamic Range

Success rate 2-D position error Max response time
95 % 100 m 20s
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The reference for thisrequirement is 3GPP TS 25.171 [31], clause 5.3.1.

543 Test purpose

To verify the UE's first position estimate meets the minimum requirements under GPS satellite signal conditions that
have a wide dynamic range. Strong satellites are likely to degrade the acquisition of weaker satellites due to their cross-
correlation products.

544 Method of test

5441 Initial conditions
Test environment: normal; see Annex G.
1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

2. Set the GPStest parameters as specified in table 5.4.3 for GPS scenario #1. Select the first three satellite PRNs
defined in the tablein 3GPP TS 37.571-5 [20] clause 5.2.1.2.5 for the three satellites with the higher levels.

3. Switch on the UE.

4. Set up aconnection using the procedure in clause F.2.

5442 Procedure

1. Start GPS scenario #1 as specified in 3GPP TS 37.571-5 [20] clause 5.2.1.2 with the UE location randomly
selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [20] clause
52124

2. Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
5.2.2 and 5.2.6 for UE based testing; or clauses 5.2.4 and 5.2.6 for UE assisted testing with the value of GPS
TOW msec offset by arandom value as specified in 3GPP TS 37.571-5 [20] clause 5.2.6.2; as required to obtain
afix using the procedure specified in 3GPP TS 34.108 [28], clauses 7.5.1 or 7.5.4.

3. If the UE returnsavalid result in the MEASUREMENT REPORT message within the Max response time
specified in table 5.4.4 then record the result and process it as specified in step 4. If the UE does not return a
valid result within the Max response time specified in table 5.4.4 or reports a UE positioning error in the
MEASUREMENT REPORT message then record one Bad Resullt.

4. For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause
4.5.2.3. Compare the 2D position error against the value in table 5.4.4 and record one Good Result or Bad Result
as appropriate; or

For UE assisted testing convert the GPS measured results reported in the MEASUREMENT REPORT message
to a 2D position using the method described in Annex B and then compare the result against the simulated
position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the
2D position error against the value in table 5.4.4 and record one Good Result or Bad Result as appropriate.

5. Repeat steps 1 to 4 using GPS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Select the first three satellite PRNs defined in the table in
3GPP TS 37.571-5[20] clause 5.2.1.2.5 for the three satellites with the higher levels. Use new random values for
the UE location and atitude in step 1 and for the GPS TOW msec offset in step 2.

6. Repeat steps1to 5 until the statistical requirements of clause 5.4.5 are met. Each time scenario #1 or #2 is used,
the start time of the GPS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.
Each time scenario #1 or #2 is used, increment the set of three satellite PRNs by one from the ones used
previously, defined in the table in 3GPP TS 37.571-5 [20] clause 5.2.1.2.5, for the three satellites with the higher
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levels(i.e. if the set of satellitesisa, b, ¢, d, e, f and the first set used was a, b, ¢, the second set shall be b, c, d
and so on).

7. Release the connection using the procedure in clause F.3.

545  Test Requirements

For the parameters specified in table 5.4.3 the UE shall meet the requirements and the success rate specified in
table 5.4.4 with a confidence level of 95% according to annex D.

Table 5.4.3: Test parameters for Dynamic Range

Parameters Unit Value
Number of generated satellites - 6
HDOP Range - 14t02.1
GPS Coarse Time assistance seconds +24TT
error range
Propagation conditions - AWGN
GPS Signal for 15! satellite dBm -128.2
GPS Signal for 2" satellite dBm -134
GPS Signal for 3" satellite dBm -140
GPS Signal for 4% satellite dBm -146
GPS Signal for 5% satellite dBm -146
GPS Signal for 6! satellite dBm -146

Table 5.4.4: Test requirements for Dynamic Range

Success rate 2-D position error Max response time
95 % 101.3m 20.3s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for this test is defined in clause C.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is givenin clause C.4.

5.5 Multi-path Performance

55.1 Definition and applicability

Multi-path performance measures the accuracy and response time of the UE's A-GPS position estimate in a specific
GPS signal multi-path environment.

The requirements and this test apply to all types of UTRA for the FDD UE that supports only A-GPS.

5.5.2 Minimum requirements

Thefirst fix position estimates shall meet the accuracy and response time requirementsin table 5.5.2 for the parameters
specified in table 5.5.1.

Table 5.5.1: Test parameters for Multi-path Performance

Parameters Unit Value
Number of generated satellites (see note) - 5
GPS Coarse Time assistance error range | seconds +2
HDOP Range - 1.8t0 2.5
GPS signal for Satellite 1, 2 (see note) dBm -130
GPS signal for Satellite 3, 4, 5 (see note) dBm LOS signal of -130 dBm, multi-path signal of -136 dBm
NOTE: Satellites 1, 2 no multi-path. Satellites 3, 4, 5 multi-path defined in clause 4.2.4.
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Table 5.5.2: Minimum requirements for Multi-path Performance

Success rate 2-D position error Max response time
95 % 100 m 20s

The reference for thisrequirement is 3GPP TS 25.171 [31], clause 5.4.1.

55.3 Test purpose

To verify the UE'sfirst position estimate meets the minimum requirements under GPS satellite signal conditions that
represent simple multi-path conditions.

554 Method of test

554.1 Initial conditions

Test environment: normal; see Annex G.

1
2.

3.

4.

Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

Set the GPS test parameters as specified in table 5.5.3 for GPS scenario #1. Select the first two satellite PRNs
defined in thetablein 3GPP TS 37.571-5 [20] clause 5.2.1.2.5 for the two satellites with the higher levels.

Switch on the UE.

Set up a connection using the procedure in clause F.2.

55.4.2 Procedure

1

Start GPS scenario #1 as specified in 3GPP TS 37.571-5 [20] clause 5.2.1.2 with the UE location randomly
selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m
to 500 m above WGS-84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [20] clause
5.2.1.2.4. Theinitial carrier phase difference between taps of the multi-path model shall be randomly selected
between 0 and 2 radians by selecting the next random number from a standard uniform random number
generator, in the range 0 to 2, representing radians with aresolution of 0.1, representing 0.1 radians.

Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
5.2.2 and 5.2.6 for UE based testing; or clauses 5.2.4 and 5.2.6 for UE assisted testing with the value of GPS
TOW msec offset by arandom value as specified in 3GPP TS 37.571-5 [20] clause 5.2.6.2; asrequired to obtain
afix using the procedure specified in 3GPP TS 34.108 [28], clauses 7.5.1 or 7.5.4.

If the UE returns avalid result in the MEASUREMENT REPORT message within the Max response time
specified in table 5.5.4 then record the result and processit as specified in step 4. If the UE does not return a
valid result within the Max response time specified in table 5.5.4 or reports a UE positioning error in the
MEASUREMENT REPORT message then record one Bad Result.

For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause
4.5.2.3. Compare the 2D position error against the value in table 5.5.4 and record one Good Result or Bad Result
as appropriate; or

For UE assisted testing convert the GPS measured results reported in the MEASUREMENT REPORT message
to a 2D position using the method described in Annex B and then compare the result against the simulated
position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the
2D position error against the value in table 5.5.4 and record one Good Result or Bad Result as appropriate.

Repeat steps 1 to 4 using GPS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Select the first two satellite PRNs defined in the table in
3GPP TS 37.571-5[20] clause 5.2.1.2.5 for the two satellites with the higher levels. Use new random values for
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the UE location and altitude, and the initial carrier phase difference between taps of the multi-path model in step
1 and for the GPS TOW msec offset in step 2.

6. Repeat steps 1 to 5 until the statistical requirements of clause 5.5.5 are met. Each time scenario #1 or #2 is used,
the start time of the GPS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.
Each time scenario #1 or #2 is used, increment the set of two satellite PRNs by one from the ones used
previoudly, defined in the table in 3GPP TS 37.571-5 [20] clause 5.2.1.2.5, for the two satellites with the higher
level (i.e. if the set of satellitesisa, b, ¢, d, e and the first set used was a, b the second set shall be b, ¢ and so on).

7. Release the connection using the procedure in clause F.3.

55,5  Test Requirements

For the parameters specified in table 5.5.3 the UE shall meet the requirements and the success rate specified in
table 5.5.4 with a confidence level of 95% according to annex D.

Table 5.5.3: Test parameters for Multi-path Performance

Parameters Unit Value
Number of generated satellites (see note) - 5
GPS Coarse Time assistance error range seconds +24TT
HDOP Range - 1.8t0 2.5
GPS signal for Satellite 1, 2 (see note) dBm -130
GPS signal for Satellite 3, 4, 5 (see note) dBm LOS signal of -130 dBm, multi-

path signal of -136.2 dBm

NOTE:  Satellites 1, 2 no multi-path. Satellites 3, 4, 5 multi-path defined in clause 4.2.4.

Table 5.5.4: Test requirements for Multi-path Performance

Success rate

2-D position error

Max response time

95 %

101.3 m

20.3s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for this test is defined in clause C.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is givenin clause C.4.

5.6 Moving Scenario and Periodic Update Performance

5.6.1 Definition and applicability

Moving scenario and periodic update performance measures the accuracy of the UE's A-GPS position estimates and the
periodic update capability of the UE in a moving scenario.

The requirements and this test apply to all types of UTRA for the FDD UE that supports only A-GPS.

5.6.2 Minimum requirements

The position estimates, after the first reported position estimate, shall meet the accuracy requirement in table 5.6.2 with
the periodical reporting interval of 2 seconds for the parameters specified in table 5.6.1.

NOTE: Intheactual testing the UE may report error messages until it has been able to acquire GPS measured
results or a position estimate. The SS shall only consider the first measurement report different from an
error message as the first position estimate in the requirement in table 5.6.2.
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Table 5.6.1: Test parameters for Moving Scenario and Periodic Update Performance

Parameters Unit Value
Number of generated satellites - 5
HDOP Range - 1.8t0 2.5
Propagation condition - AWGN
GPS signal for all satellites dBm -130

Table 5.6.2: Minimum requirements for Moving Scenario and Periodic Update Performance

Success Rate
95 %

2-D position error
100 m

The reference for thisrequirement is 3GPP TS 25.171 [31], clause 5.5.1.

5.6.3

To verify the UE's position estimates, after the first reported position estimate, meet the minimum requirements under
GPS satellite signal conditions that simulate a moving scenario. A good tracking performance, with regular position
estimate reporting is essential for certain location services.

Test purpose

5.6.4 Method of test

5641 Initial conditions

Test environment: normal; see Annex G.
The UE is requested to use periodical reporting with areporting interval of 2 seconds.

The GPS signals simulate the UE moving on a rectangular trgjectory of 940 m by 1 440 m with rounded corners defined
infigure 5.6.1 and table 5.6.3. The initial reference isfirst defined followed by acceleration to final speed of 100 knvh
in 250 m. The UE then maintains the speed for 400 m. Thisis followed by deceleration to final speed of 25 km/hin

250 m. The UE then turn 90 degrees with turning radius of 20 m at 25 km/h. Thisis followed by acceleration to final
speed of 100 kmvhin 250 m. The sequence is repeated to compl ete the rectangle.

Table 5.6.3: Trajectory Parameters for Moving Scenario and Periodic Update Performance test case

23

Parameter Distance (m) Speed (km/h)
Iy s bops 1o 20 25
li2 1140 100 1og 250 25 to 100 and 100 to 25
15 400 100
| 900 100
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Figure 5.6.1: Rectangular Trajectory for Moving Scenario and Periodic Update Performance test case

1
2.
3.
4.

Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.
Set the GPS test parameters as specified in table 5.6.4 for GPS scenario #3.
Switch on the UE.

Set up a connection using the procedure in clause F.2.

5.6.4.2 Procedure

1
2.

Start GPS scenario #3 as specified in 3GPP TS 37.571-5 [20], clause 5.2.1.2

Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
5.2.2 and 5.2.6 for UE based testing; or clauses 5.2.4 and 5.2.6 for UE assisted testing; as required to obtain fixes
using the procedure specified in 3GPP TS 34.108 [28], clauses 7.5.2 or 7.5.5.

Ignore any error messages that the UE may report in MEASUREMENT REPORT messages until it has been
able to acquire the GPS signals and reports the first GPS measured result or position estimate.

Discard the first GPS measured result or position estimate.

Record the time of reception of the next MEASUREMENT REPORT message after reception of the first GPS
measured result or position estimate.

After the reception of the first GPS measured result or position estimate reported ina MEASUREMENT
REPORT message, every time the UE returns a GPS measured result or position estimate in the
MEASUREMENT REPORT message record the time of reception and the result. If the difference between the
time of reception and the time of reception of the previous result isless than 1.5 seconds or greater than 2.5
seconds, or if the UE reports a UE positioning error in any MEASUREMENT REPORT messages, then record
one Bad Result. Otherwise process the result as specified in step 7.

For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the simulated position of the UE at the time of applicability reported in the position estimate and
calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in
table 5.6.5 and record one Good Result or Bad Result as appropriate; or

For UE assisted testing convert the GPS measured results reported in the MEASUREMENT REPORT message
to a 2D position using the method described in Annex B and then compare the result against the simulated
position of the UE at the time of applicability reported in the GPS measured results and calculate the 2D position
error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 5.6.5 and record one
Good Result or Bad Result as appropriate.
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8. If the UE sendsthe firsst MEASUREMENT REPORT that contains a measured result or position estimate later
than 240s after the start of the GPS scenario, fail the UE and stop the test early. Otherwise collect
MEASUREMENT REPORTSs during 900s, starting from the time recorded in step 5. If at any time the difference
between the times of reception of two consecutive resultsis greater than 240s, fail the UE and stop the test early.
Use the collected Good Results and Bad Results to determine the PASS/FAIL according to clause 5.6.5.

9. Release the connection using the procedure in clause F.3.

5.6.5 Test Requirements

For the parameters specified in table 5.6.4, after the first reported position estimate, the UE shall meet the accuracy
requirement and the success rate specified in table 5.6.5 with a periodical reporting interval of 2 seconds +/- 20% plus
measurement system uncertainty of 100ms.

NOTE: Dueto the statistical nature of the resultsit is not possible to design atest with predefined confidence
level for the successrate in Table 5.6.5, therefore a simple PASS/FAIL of the results gathered against this
success rate is used.

Table 5.6.4: Test parameters for Moving Scenario and Periodic Update Performance

Parameters Unit Value
Number of generated satellites - 5
HDOP Range - 1.8t0 2.5
Propagation condition - AWGN
GPS signal for all satellites dBm -130

Table 5.6.5: Test requirements for Moving Scenario and Periodic Update Performance

Success Rate 2-D position error
95 % 101.3m

NOTE 1: If the above Test Regquirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined in clause C.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause C.4.

NOTE 2: Inthe actual testing the UE may report error messages until it has been able to acquire GPS measured
results or a position estimate. The test equipment shall only consider the first measurement report
different from an error message as the first position estimate in the requirement in table 5.6.5.
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6 UTRA A-GNSS Minimum Performance requirements

6.1 General

This clause defines the minimum performance requirements for both UE based and UE assisted A-GNSS UTRA
terminals. If aterminal supports both modes then it shall be tested in both modes. It excludes performance reguirements
for FDD UEs where the only A-GNSS supported is A-GPS L1C/A which are specified in clause 5. It excludes
performance requirements for TDD UEs where the only A-GNSS supported is A-GPS L1C/A for which thereis no
requirement.

The requirements are defined for CELL_DCH and CELL_FACH states. All tests shall be performed in CELL_DCH
state and the Nominal Accuracy Performance test case shall be also performed in CELL_FACH state.

6.2 Sensitivity

6.2.1 Sensitivity Coarse Time Assistance

6.2.1.1 Definition and applicability

Sensitivity with coarse time assistance is the minimum level of GNSS satellite signals required for the UE to make an
A-GNSS position estimate to a specific accuracy and within a specific response time when the network only provides
coarse time assistance.

The requirements and thistest apply to all types of UTRA for the UE that supports A-GNSS.

Thistest case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test caseisidentified by a
Sub-Test Case Number as defined in Table 6.2.1.1.

Table 6.2.1.1: Sub-Test Case Number Definition

Sub-Test Supported GNSS
Case
Number
1 UE supporting A-GLONASS only
2 UE supporting A-Galileo only
3 UE supporting A-GPS and Modernized GPS only
4 UE supporting A-GPS and A-GLONASS only
8 UE supporting A-GPS and A-Galileo only
9 UE supporting A-BDS only
10 UE supporting A-GPS and A-BDS only

6.2.1.2 Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirementsin table 6.2.1.2-3 for the
parameters specified in table 6.2.1.2-1.
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Table 6.2.1.2-1: Test parameters for Sensitivity Coarse Time Assistance

System Parameters Unit Value

Number of generated satellites per system - See Table 6.2.1.2-2
Total number of generated satellites - 6
HDOP range 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2

Galileo Reference high §ignal power level dBm -142
Reference low signal power level dBm -147

GPS® Reference high _signal power level dBm -142
Reference low signal power level dBm -147
Reference high signal power level dBm -142

GLONASS Reference low signal power level dBm -147

BDS Reference high signal power level dBm -136
Reference low signal power level dBm -145

NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.

Table 6.2.1.2-2: Power level and satellite allocation

Satellite allocation for each
constellation
GNSS-1®W GNSS-2 GNSS-3
Single constellation High signal level | 1 - -
Low signal level 5 - -
Dual constellation High signal level | 1 - -
Low signal level 2 3 -
Triple constellation High signal level | 1 - -
Low signal level 1 2 2

with high signal level, shall be GPS.

Note: For GPS capable receivers, GNSS-1, i.e. the system having the satellite

Table 6.2.1.2-3: Minimum requirements for Sensitivity Coarse Time Assistance

System

Success rate

2-D position error

Max response time

All

95 %

100 m

20s

Test purpose

represent weak signal conditions and with only Coarse Time Assistance provided by the SS.

6.2.1.4

6.2.1.4.1

Method of test

Initial conditions

Test environment: normal; see Annex G.

1
2.

3.

Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

Set the GNSS test parameters as specified in table 6.2.1.5-1 for GNSS scenario #1. For GNSS-1, select the first
satellite SV ID defined in the relevant tablein 3GPP TS 37.571-5 [20] clause 6.2.1.2 for the one satellite with the

higher level.

Switch on the UE.

4. Set up aconnection using the procedure in clause F.2.
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6.2.1.4.2 Procedure

1. Start GNSS scenario #1 as specified in 3GPP TS 37.571-5 [20] clause 6.2.1.2 with the UE location randomly
selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [20] clause
6.2.1.2.6.

2. Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
6.2.2 and 6.2.7 for UE based testing; or clauses 6.2.4 and 6.2.7 for UE assisted testing with the value of GPS
TOW msec or GANSS TOD offset by arandom value as specified in 3GPP TS 37.571-5 [20] clause 6.2.7.2; as
required to obtain a fix using the procedure specified in 3GPP TS 34.108 [28], clauses 7.5.6 or 7.5.8.

3. If the UE returns avalid result in the MEASUREMENT REPORT message within the Max response time
specified in table 6.2.1.5-3 then record the result and process it as specified in step 4. If the UE does not return a
valid result within the Max response time specified in table 6.2.1.5-3 or reports a UE positioning error in the
MEASUREMENT REPORT message then record one Bad Result.

4. For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause
4.5.2.3. Compare the 2D position error against the value in table 6.2.1.5-3 and record one Good Result or Bad
Result as appropriate; or

For UE assisted testing convert the GNSS measured results reported in the MEASUREMENT REPORT
message to a 2D position using the method described in Annex B and then compare the result against the
simulated position of the UE, used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3.
Compare the 2D position error against the valuein table 6.2.1.5-3 and record one Good Result or Bad Result as

appropriate.

5. Repeat steps 1 to 4 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. For GNSS-1, select the first satellite SV 1D defined in the
relevant table in 3GPP TS 37.571-5 [20] clause 6.2.1.2 for the one satellite with the higher level. Use new
random values for the UE location and altitude in step 1 and for the GPS TOW msec or GANSS TOD offset in
step 2.

6. Repeat steps1to 5 until the statistical requirements of clause 6.2.1.5 are met. Each time scenario #1 or #2 is
used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.
Each time scenario #1 or #2 is used for GNSS-1, select the next satellite SV ID from the one used previoudly,
defined in the relevant table in 3GPP TS 37.571-5 [20] clause 6.2.1.2, for the one satellite with the higher level.

7. Release the connection using the procedurein clause F.3.

6.2.1.5 Test Requirements

For the parameters specified in table 6.2.1.5-1 the UE shall meet the requirements and the success rate specified in
table 6.2.1.5-3 with a confidence level of 95% according to Annex D.
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Table 6.2.1.5-1: Test parameters for Sensitivity Coarse Time Assistance

System Parameters Unit Value

Number of generated satellites per system - See Table 6.2.1.5-2
Total number of generated satellites - 6
HDOP range 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +1.8

Galileo Reference high §ignal power level dBm -141
Reference low signal power level dBm -146

GPS® Reference high _signal power level dBm -141
Reference low signal power level dBm -146
Reference high signal power level dBm -141

GLONASS Reference low signal power level dBm -146

BDS Reference high signal power level dBm -135
Reference low signal power level dBm -144

NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE

capabilities.

Table 6.2.1.5-2: Power level and satellite allocation

Satellite allocation for each
constellation
GNSS-1®W GNSS-2 GNSS-3

Single constellation High signal level 1 - -
Low signal level 5 - -

Dual constellation High signal level 1 - -
Low signal level 2 3 -

Triple constellation High signal level 1 - -
Low signal level 1 2 2

with high signal

Note: For GPS capable receivers, GNSS-1, i.e. the system having the satellite

level, shall be GPS.

Table 6.2.1.5-3: Test requirements for Sensitivity Coarse Time Assistance

System

Success rate

2-D position error

Max response time

All

95 %

101.3 m

20.3s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined in clause C.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis givenin clause C.4.

6.2.2 Sensitivity Fine Time Assistance

6.2.2.1 Definition and applicability

Sensitivity with fine time assistance is the minimum level of GNSS satellite signals required for the UE to make an A-
GNSS position estimate to a specific accuracy and within a specific response time when the network provides fine time
assistance in addition to coarse time assistance.

The requirements and this test apply to al types of UTRA for the UE that supports A-GNSS and that is capable of
providing an enhanced performance when the network provides Fine Time Assistance.

Thistest case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test caseisidentified by a
Sub-Test Case Number as defined in Table 6.2.2.1.
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Table 6.2.2.1: Sub-Test Case Number Definition

Sub-Test Supported GNSS
Case
Number
1 UE supporting A-GLONASS only
2 UE supporting A-Galileo only
3 UE supporting A-GPS and Modernized GPS only
4 UE supporting A-GPS and A-GLONASS only
8 UE supporting A-GPS and A-Galileo only
9 UE supporting A-BDS only
10 UE supporting A-GPS and A-BDS only

6.2.2.2 Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirementsin table 6.2.2.2-3 for the
parameters specified in table 6.2.2.2-1.

Table 6.2.2.2-1: Test parameters for Sensitivity Fine Time Assistance

System Parameters Unit Value
Number of generated satellites per system - See Table 6.2.2.2-
2
Total number of generated satellites - 6
HDOP range 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2
GNSS fine time assistance error range us +10
Galileo Reference signal power level dBm -147
GPS®W Reference signal power level dBm -147
GLONASS Reference signal power level dBm -147
BDS Reference signal power level dBm -147
Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.

Table 6.2.2.2-2: Satellite allocation

Satellite allocation for each
constellation

GNSS-1 GNSS-2 GNSS-3
Single constellation 6 - -
Dual constellation 3 3 -
Triple constellation 2 2 2

Table 6.2.2.2-3: Minimum requirements for Sensitivity Fine Time Assistance

System Success rate 2-D position error Max response time
All 95 % 100 m 20s

The reference for this requirement is 3SGPP TS 25.172 [19], clause 5.1.2.1, and 3GPP TS 25.173[36], clause 5.1.2.1.

6.2.2.3 Test purpose

To verify the UE'sfirst position estimate meets the minimum requirements under GNSS satellite signal conditions that
represent weak signal conditions and with Fine Time Assistance provided by the SS.
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6.2.2.4 Method of test

6.2.2.4.1 Initial conditions

Test environment: normal; see Annex G.
1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figuresA.1 or A.2.
2. Set the GNSStest parameters as specified in table 6.2.2.5-1 for GNSS scenario #1.
3. Switch onthe UE.

4. Set up a connection using the procedure in clause F.2.

6.2.2.4.2 Procedure

1. Start GNSS scenario #1 as specified in 3GPP TS 37.571-5 [20] clause 6.2.1.2 with the UE location randomly
selected to be within 3 km of the Reference Location and the atitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [20] clause
6.2.1.2.6.

2. Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
6.2.2 and 6.2.7 for UE based testing; or clauses 6.2.4 and 6.2.7 for UE assisted testing with the values of GPS
TOW msec or GANSS TOD, and UTRAN GPS timing of cell frames or UTRAN GANSS timing of cell frames
offset by random values as specified in 3GPP TS 37.571-5 [20] clause 6.2.7.2; as required to obtain afix using
the procedure specified in 3GPP TS 34.108 [28], clauses 7.5.6 or 7.5.8.

3. If the UE returns avalid result in the MEASUREMENT REPORT message within the Max response time
specified in table 6.2.2.5-3 then record the result and process it as specified in step 4. If the UE does not return a
valid result within the Max response time specified in table 6.2.2.5-3 or reports a UE positioning error in the
MEASUREMENT REPORT message then record one Bad Result.

4. For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause
6.1.1.3. Compare the 2D position error against the value in table 6.2.2.5-3 and record one Good Result or Bad
Result as appropriate; or

For UE assisted testing convert the GNSS measured results reported in the MEASUREMENT REPORT
message to a 2D position using the method described in Annex B and then compare the result against the
simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 6.1.1.3.
Compare the 2D position error against the valuein table 6.2.2.5-3 and record one Good Result or Bad Result as
appropriate.

5. Repeat steps 1 to 4 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Use new random val ues for the UE location and altitude in
step 1 and for the GPS TOW msec or GANSS TOD, and UTRAN GPS timing of cell frames or UTRAN
GANSS timing of cell frames offsetsin step 2.

6. Repeat steps1to 5 until the statistical requirements of clause 6.2.2.5 are met. Each time scenario #1 or #2 is
used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.

7. Release the connection using the procedurein clause F.3.

6.2.2.5 Test Requirements

For the parameters specified in table 6.2.2.5-1 the UE shall meet the requirements and the success rate specified in
table 6.2.2.5-3 with a confidence level of 95% according to Annex D.

ETSI



3GPP TS 37.571-1 version 14.4.0 Release 14 54 ETSITS 137 571-1 V14.4.0 (2018-01)

Table 6.2.2.5-1: Test parameters for Sensitivity Fine Time Assistance

System Parameters Unit Value

Number of generated satellites per system - See Table 6.2.2.5-2
Total number of generated satellites - 6
HDOP range 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +1.8
GNSS fine time assistance error range us +9

Galileo Reference signal power level dBm -146

GPS® Reference signal power level dBm -146

GLONASS Reference signal power level dBm -146

BDS Reference signal power level dBm -146

Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.

Table 6.2.2.5-2: Satellite allocation

Satellite allocation for each
constellation

GNSS-1 GNSS-2 GNSS-3
Single constellation 6 - -
Dual constellation 3 3 -
Triple constellation 2 2 2

Table 6.2.2.5-3: Test requirements for Sensitivity Fine Time Assistance

System Success rate 2-D position error Max response time
All 95 % 101.3m 20.3s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined in clause C.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis givenin clause C.4.

6.3 Nominal Accuracy

6.3.1 Definition and applicability
Nominal accuracy isthe accuracy of the UE's A-GNSS position estimate under ideal GNSS signal conditions.
The requirements and thistest apply to all types of UTRA for the UE that supports A-GNSS.

This test case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test caseisidentified by a
Sub-Test Case Number as defined in Table 6.3.1.

Table 6.3.1: Sub-Test Case Number Definition

Sub-Test Supported GNSS
Case
Number

UE supporting A-GLONASS only

UE supporting A-Galileo only

UE supporting A-GPS and Modernized GPS only
UE supporting A-GPS and A-GLONASS only

UE supporting A-GPS and A-Galileo only

UE supporting A-BDS only

0 UE supporting A-GPS and A-BDS only

PO |WIN|F-
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6.3.2 Minimum requirements

Thefirst fix position estimates shall meet the accuracy and response time requirements in table 6.3.2-3 for the
parameters specified in table 6.3.2-1.

Table 6.3.2-1: Test parameters for Nominal Accuracy

System Parameters Unit Value
Number of generated satellites per system - See Table 6.3.2-2
Total number of generated satellites - 6 or 7@
HDOP Range - 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2
GPS® Reference signal power level for all satellites dBm -128.5
Galileo Reference signal power level for all satellites dBm -127
GLONASS |Reference signal power level for all satellites dBm -131
QZSS Reference signal power level for all satellites dBm -128.5
SBAS Reference signal power level for all satellites dBm -131
BDS Reference signal power level for all satellites dBm -133
Note 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
Note 2: 7 satellites apply only for SBAS case.

If QZSS is supported, one of the GPS satellites will be replaced by a QZSS satellite with respective signal support.
If SBASis supported, the SBAS satellite with the highest elevation will be added to the scenario.

Table 6.3.2-2: Satellite allocation

Satellite allocation for each constellation
GNSS 10 GNSS 2 GNSS 30 SBAS
Single constellation 6 - -- 1
Dual constellation 3 3 -- 1
Triple constellation 2 2 2 1
Note: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

Table 6.3.2-3: Minimum requirements for Nominal Accuracy

System Success rate 2-D position error Max response time
All 95 % 15m 20s

The reference for this requirement is 3GPP TS 25.172 [19], clause 5.2.1, and 3GPP TS 25.173[36], clause 5.2.1.

6.3.3 Test purpose

To verify the UE's first position estimate meets the minimum requirements under GNSS satellite signal conditions that
represent ideal conditions.

6.3.4 Method of test

6.34.1 Initial conditions

Test environment: normal; see Annex G.
1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.
2. Set the GNSS test parameters as specified in table 6.3.4.2 for GNSS scenario #3.
3. Switch onthe UE.
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4.

Set up a connection using the procedure in clause F.2.

6.3.4.2 Procedure

1

Start GNSS scenario #3 as specified in 3GPP TS 37.571-5 [20] clause 6.2.1.2 with the UE location randomly
selected to be within 3 km of the Reference Location and the atitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [20] clause
6.2.1.2.6.

Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
6.2.2 and 6.2.7 for UE based testing; or clauses 6.2.4 and 6.2.7 for UE assisted testing with the value of GPS
TOW msec or GANSS TOD offset by arandom value as specified in 3GPP TS 37.571-5 [20] clause 6.2.7.2;
using the exception to the RRC MEASUREMENT CONTROL message listed in table 6.3.5-1; as required to
obtain afix using the procedure specified in 3GPP TS 34.108 [28], clauses 7.5.6 or 7.5.8.

Table 6.3.4.2: Contents of RRC MEASUREMENT CONTROL message

Information Element Value/Remark
- UE positioning reporting quantity
- Horizontal accuracy '6’ (7.7m)

If the UE returns avalid result in the MEASUREMENT REPORT message within the Max response time
specified in table 6.3.5-3 then record the result and processit as specified in step 4. If the UE does not return a
valid result within the Max response time specified in table 6.3.5-3 or reports a UE positioning error in the
MEASUREMENT REPORT message then record one Bad Resullt.

For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the ssimulated position of the UE used in step 1, and calculate the 2D position error as specified in clause
6.1.1.3. Compare the 2D position error against the value in table 6.3.5-3 and record one Good Result or Bad
Result as appropriate; or

For UE assisted testing convert the GNSS measured results reported in the MEASUREMENT REPORT
message to a 2D position using the method described in Annex B and then compare the result against the
simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 6.1.1.3.
Compare the 2D position error against the value in table 6.3.5-3 and record one Good Result or Bad Result as

appropriate.

Repeat steps 1 to 4 using GNSS scenario #4 instead of #3 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Use new random values for the UE location and atitude in
step 1 and for the GPS TOW msec or GANSS TOD offset in step 2.

Repeat steps 1 to 5 until the statistical requirements of clause 6.3.5 are met. Each time scenario #3 or #4 is used,
the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.

Release the connection using the procedure in clause F.3.

6.3.5 Test Requirements

For the parameters specified in table 6.3.5-1 the UE shall meet the requirements and the success rate specified in
table 6.3.5-3 with a confidence level of 95% according to Annex D.
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Table 6.3.5-1: Test parameters for Nominal Accuracy

System Parameters Unit Value
Number of generated satellites per system - See Table 6.3.5-3
Total number of generated satellites - 6 or 7@
HDOP Range - l4t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +1.8
GPS® Reference signal power level for all satellites dBm -128.5
Galileo Reference signal power level for all satellites dBm -127
GLONASS [Reference signal power level for all satellites dBm -131
QZSS Reference signal power level for all satellites dBm -128.5
SBAS Reference signal power level for all satellites dBm -131
BDS Reference signal power level for all satellites dBm -133
Note 1:  "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
Note 2: 7 satellites apply only for SBAS case.

If QZSS is supported, one of the GPS satellites will be replaced by a QZSS satellite with respective signal support.

If SBASis supported, the SBAS satellite with the highest elevation will be added to the scenario.

NOTE:

6.4

6.4.1

Table 6.3.5-2: Satellite allocation

Satellite allocation for each constellation
GNSS 10 GNSS 21 GNSS 31 SBAS
Single constellation 6 - -- 1
Dual constellation 3 3 -- 1
Triple constellation 2 2 2 1
Note: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

Table 6.3.5-3: Test requirements for Nominal Accuracy

System Success rate

2-D position error

Max response time

All

95 %

16.3m

20.3s

If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for this test is defined in clause C.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is givenin clause C.4.

Dynamic Range

Definition and applicability

Dynamic Range is the maximum difference in level of the GNSS signals from a number of satellites that allows the UE
to make an A-GNSS position estimate with a specific accuracy and a specific response time.

The requirements and this test apply to all types of UTRA for the UE that supports A-GNSS.

Thistest case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test case isidentified by a
Sub-Test Case Number as defined in Table 6.4.1.
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Table 6.4.1: Sub-Test Case Number Definition

Sub-Test Supported GNSS
Case
Number
1 UE supporting A-GLONASS only
2 UE supporting A-Galileo only
3 UE supporting A-GPS and Modernized GPS only
4 UE supporting A-GPS and A-GLONASS only
8 UE supporting A-GPS and A-Galileo only
9 UE supporting A-BDS only
10 UE supporting A-GPS and A-BDS only

6.4.2 Minimum requirements

Thefirst fix position estimates shall meet the accuracy and response time requirements in table 6.4.2-3 for the
parameters specified in table 6.4.2-1.

Table 6.4.2-1: Test parameters for Dynamic Range

System Parameters Unit Value

Number of generated satellites per system - See Table 6.4.2-2
Total number of generated satellites - 6
HDOP Range - 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2

Galileo Reference high signal power level dBm -127.5
Reference low signal power level dBm -147

GPS®W Reference high signal power level dBm -129
Reference low signal power level dBm -147

GLONASS Reference high §igna| power level dBm -131.5
Reference low signal power level dBm -147

BDS Reference high signal power level dBm -133.5
Reference low signal power level dBm -145

Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE

capabilities.

Table 6.4.2-2: Power level and satellite allocation

Satellite allocation for each constellation
GNSS 1@ GNSS 20 GNSS 30
Single constellation High signal level | 2 -- --
Low signal level | 4 -- --
Dual constellation High signal level | 1 1 --
Low signal level | 2 2 --
Triple constellation High signal level | 1 1 1
Low signal level | 1 1 1
Note: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

Table 6.4.2-3: Minimum requirements for Dynamic Range

System Success rate 2-D position error Max response time
All 95 % 100 m 20s

The reference for this requirement is 3GPP TS 25.172 [19], clause 5.3.1, and 3GPP TS 25.173[36], clause 5.3.1.
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6.4.3 Test purpose

To verify the UE'sfirst position estimate meets the minimum requirements under GNSS satellite signal conditions that
have awide dynamic range. Strong satellites are likely to degrade the acquisition of weaker satellites due to their cross-
correlation products.

6.4.4 Method of test

6.4.4.1 Initial conditions
Test environment: normal; see Annex G.
1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figuresA.1 or A.2.

2. Set the GNSS test parameters as specified in table 6.4.5-1 for GNSS scenario #1. Randomly select from the
satellite SV IDs defined in the tablein 3GPP TS 37.571-5 [20] clause 6.2.1.2 for the satellites with the higher
levels.

3. Switch on the UE.

4. Set up a connection using the procedure in clause F.2.

6.4.4.2 Procedure

1. Start GNSS scenario #1 as specified in 3GPP TS 37.571-5 [20] clause 6.2.1.2 with the UE location randomly
selected to be within 3 km of the Reference Location and the atitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [20] clause
6.2.1.2.6.

2. Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
6.2.2 and 6.2.7 for UE based testing; or clauses 6.2.4 and 6.2.7 for UE assisted testing with the value of GPS
TOW msec or GANSS TOD offset by arandom value as specified in 3GPP TS 37.571-5 [20] clause 6.2.7.2; as
required to obtain afix using the procedure specified in 3GPP TS 34.108 [28], clauses 7.5.6 or 7.5.8.

3. If the UE returns avalid result in the MEASUREMENT REPORT message within the Max response time
specified in table 6.4.5-3 then record the result and processit as specified in step 4. If the UE does not return a
valid result within the Max response time specified in table 6.4.5-3 or reports a UE positioning error in the
MEASUREMENT REPORT message then record one Bad Resullt.

4. For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause
6.1.1.3. Compare the 2D position error against the value in table 6.4.5-3 and record one Good Result or Bad
Result as appropriate; or

For UE assisted testing convert the GNSS measured results reported in the MEASUREMENT REPORT
message to a 2D position using the method described in Annex B and then compare the result against the
simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 6.1.1.3.
Compare the 2D position error against the value in table 6.4.5-3 and record one Good Result or Bad Result as

appropriate.

5. Repeat steps 1 to 4 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Randomly select from the satellite SV IDs defined in the
table in 3GPP TS 37.571-5 [20] clause 6.2.1.2 for the satellites with the higher levels. Use new random values
for the UE location and atitude in step 1 and for the GPS TOW msec or GANSS TOD offset in step 2.

6. Repeat steps 1 to 5 until the statistical requirements of clause 6.4.5 are met. Each time scenario #1 or #2 is used,
the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previoudly for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.
Each time scenario #1 or #2 is used, randomly select from the set of satellite SV |Ds defined in the table in 3GPP
TS 37.571-5[20] clause 6.2.1.2, for the satellites with the higher levels.

7. Release the connection using the procedurein clause F.3.
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Table 6.4.5-1: Test parameters for Dynamic Range

System Parameters Unit Value

Number of generated satellites per system - See Table 6.4.5-2
Total number of generated satellites - 6
HDOP Range - 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2

Galileo Reference high signal power level dBm -126.7
Reference low signal power level dBm -146

GPS® Reference high signal power level dBm -128.2
Reference low signal power level dBm -146

GLONASS Reference high §ignal power level dBm -130.7
Reference low signal power level dBm -146

BSD Reference high signal power level dBm -132.7
Reference low signal power level dBm -144

Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE

capabilities.

Table 6.4.5-2: Power level and satellite allocation

Satellite allocation for each constellation

GNSS 1® GNSS 20 GNSS 3®
Single constellation High signal level | 2 -- --
Low signal level | 4 -- --
Dual constellation High signal level | 1 1 --
Low signal level | 2 2 --
Triple constellation High signal level | 1 1 1
Low signal level | 1 1 1

Note: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

Table 6.4.5-3: Test requirements for Dynamic Range

System Success rate 2-D position error Max response time
All 95 % 101.3 m 20.3s
NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined in clause C.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis given in clause C.4.
6.5 Multi-path Performance
6.5.1 Definition and applicability

Multi-path performance measures the accuracy and response time of the UE's A-GNSS position estimate in a specific
GNSS signal multi-path environment.

The requirements and thistest apply to all types of UTRA for the UE that supports A-GNSS.

This test case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test caseisidentified by a

Sub-Test Case Number as defined in Table 6.5.1.
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Table 6.5.1: Sub-Test Case Number Definition

Sub-Test Supported GNSS
Case
Number
1 UE supporting A-GLONASS only
2 UE supporting A-Galileo only
3 UE supporting A-GPS and Modernized GPS only
4 UE supporting A-GPS and A-GLONASS only
8 UE supporting A-GPS and A-Galileo only
9 UE supporting A-BDS only
10 UE supporting A-GPS and A-BDS only

6.5.2 Minimum requirements

Thefirst fix position estimates shall meet the accuracy and response time requirements in table 6.5.2-3 for the
parameters specified in table 6.5.2-1.

Table 6.5.2-1: Test parameters for Multi-path Performance

System Parameters Unit Value

Number of generated satellites per system - See Table 6.5.2-2
Total number of generated satellites - 6
HDOP range 141t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2

Galileo Reference signal power level dBm -127

GPS® Reference signal power level dBm -128.5

GLONASS Reference signal power level dBm -131

BDS Reference signal power level dBm -133

Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE

capabilities.

Table 6.5.2-2: Channel model allocation

Channel model allocation for each
constellation

GNSS-1 GNSS-2 GNSS-3
Single constellation One-tap channel | 2 - --
Two-tap channel | 4 - --
Dual constellation One-tap channel | 1 1 -
Two-tap channel | 2 2 --
Triple constellation One-tap channel | 1 1 1
Two-tap channel | 1 1 1

Note: One-tap channel: no multi-path. Two-tap channel: multi-path defined in
clause 4.2.4

Table 6.5.2-3: Minimum requirements for Multi-path Performance

System Success rate 2-D position error Max response time
All 95 % 100 m 20s

The reference for thisrequirement is 3GPP TS 25.172 [19], clause 5.4.1, and 3GPP TS 25.173 [36], clause 5.4.1.

6.5.3 Test purpose

To verify the UE's first position estimate meets the minimum requirements under GNSS satellite signal conditions that
represent simple multi-path conditions.
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6.5.4 Method of test

6.54.1 Initial conditions

Test environment: normal; see Annex G.

1
2.

3.
4,

Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

Set the GNSS test parameters as specified in table 6.5.5-1 for GNSS scenario #1. Randomly select from the
satellite SV IDs defined in the table in 3GPP TS 37.571-5 [20] clause 6.2.1.2 for the satellites with one-tap
channel.

Switch on the UE.

Set up a connection using the procedure in clause F.2.

6.5.4.2 Procedure

1

Start GNSS scenario #1 as specified in 3GPP TS 37.571-5 [20] clause 6.2.1.2 with the UE location randomly
selected to be within 3 km of the Reference Location and the atitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [20] clause
6.2.1.2.6. Theinitial carrier phase difference between taps of the multi-path model shall be randomly selected
between 0 and 2 radians by selecting the next random number from a standard uniform random number
generator, in the range O to 2r, representing radians with aresolution of 0.1, representing 0.1 radians.

Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
6.2.2 and 6.2.7 for UE based testing; or clauses 6.2.4 and 6.2.7 for UE assisted testing with the value of GPS
TOW msec or GANSS TOD offset by arandom value as specified in 3GPP TS 37.571-5 [20] clause 6.2.7.2; as
required to obtain a fix using the procedure specified in 3GPP TS 34.108 [28], clauses 7.5.6 or 7.5.8.

If the UE returns avalid result in the MEASUREMENT REPORT message within the Max response time
specified in table 6.5.5-4 then record the result and process it as specified in step 4. If the UE does not return a
valid result within the Max response time specified in table 6.5.5-4 or reports a UE positioning error in the
MEASUREMENT REPORT message then record one Bad Result.

For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause
6.1.1.3. Compare the 2D position error against the value in table 6.5.5-4 and record one Good Result or Bad
Result as appropriate; or

For UE assisted testing convert the GNSS measured results reported in the MEASUREMENT REPORT
message to a 2D position using the method described in Annex B and then compare the result against the
simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 6.1.1.3.
Compare the 2D position error against the value in table 6.5.5-4 and record one Good Result or Bad Result as

appropriate.

Repeat steps 1 to 4 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Randomly select from the satellite SV IDs defined in the
tablein 3GPP TS 37.571-5 [20] clause 6.2.1.2 for the satellites with one-tap channel. Use new random values for
the UE location and altitude, and the initial carrier phase difference between taps of the multi-path model in step
1 and for the GPS TOW msec or GANSS TOD offset in step 2.

Repeat steps 1 to 5 until the statistical requirements of clause 6.5.5 are met. Each time scenario #1 or #2 is used,
the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previoudly for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.
Each time scenario #1 or #2 is used, randomly select from the satellite SV IDs defined in the tablein 3SGPP TS
37.571-5[20] clause 6.2.1.2, for the satellites with one-tap channel.

Release the connection using the procedure in clause F.3.
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Table 6.5.5-1: Test parameters for Multi-path Performance

System Parameters Unit Value

Number of generated satellites per system - See Table 6.5.5-1
Total number of generated satellites - 6
HDOP range 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +1.8

Galileo Reference signal power level dBm -127

GPS® Reference signal power level dBm -128.5

GLONASS Reference signal power level dBm -131

BDS Reference signal power level dBm -133

Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE

capabilities.

Table 6.5.5-2: Channel model allocation

Channel model allocation for each

constellation

GNSS-1 GNSS-2 GNSS-3
Single constellation One-tap channel | 2 - -
Two-tap channel | 4 -- --
Dual constellation One-tap channel | 1 1 --
Two-tap channel | 2 2 -
Triple constellation One-tap channel | 1 1 1
Two-tap channel | 1 1 1

Note: One-tap channel: no multi-path. Two-tap channel: multi-path defined in
clause 4.2.4 with Relative mean Power (Y) defined in Table 6.5.5-3.

Table 6.5.5-3: Relative mean Power (Y) for use in Table 6.5.5-2

System Signals Y [dB]
El -4.7
Galileo E5a -6.2
E5b -6.2
L1 C/A -6.2
GPS/Modernized L1C -4.7
GPS L2C -6.2
L5 -6.2
Gl -12.7
GLONASS G2 127
BDS B1l -4.7

Table 6.5.5-4: Test requirements for Multi-path Performance

System

Success rate

2-D position error

Max response time

All

95 %

101.3 m

20.3s

NOTE:

ETSI
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Moving Scenario and Periodic Update Performance

Definition and applicability

the periodic update capability of the UE in a moving scenario.

The requirements and this test apply to all types of UTRA for the UE that supports A-GNSS.

Thistest case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test caseisidentified by a

Sub-Test Case Number as defined in Table 6.6.1.

Table 6.6.1: Sub-Test Case Number Definition

Sub-Test
Case
Number

Supported GNSS

UE supporting A-GLONASS only

UE supporting A-Galileo only

UE supporting A-GPS and Modernized GPS only

UE supporting A-GPS and A-GLONASS only

UE supporting A-GPS and A-Galileo only

UE supporting A-BDS only

RP|IO|I0|R|W|IN|F-

UE supporting A-GPS and A-BDS only

6.6.2

Minimum requirements

The position estimates, after the first reported position estimate, shall meet the accuracy requirement in table 6.6.2-3
with the periodical reporting interval of 2 seconds for the parameters specified in table 6.6.2-1.

NOTE: Intheactual testing the UE may report error messages until it has been able to acquire GNSS measured
results or a position estimate. The SS shall only consider the first measurement report different from an

error message as the first position estimate in the requirement in table 6.6.2-1.

Table 6.6.2-1: Test parameters for Moving Scenario and Periodic Update Performance

System Parameters Unit Value
Number of generated satellites per system - See Table 6.6.2-2
Total number of generated satellites - 6
HDOP Range per system - l4t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2
Galileo Reference signal power level for all satellites dBm -127
GPS® Reference signal power level for all satellites dBm -128.5
GLONASS |Reference signal power level for all satellites dBm -131
BDS Reference signal power level for all satellites dBm -133
Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
Table 6.6.2-2: Satellite allocation
Satellite allocation for each constellation
GNSS 1@ GNSS 2® GNSS 3™
Single constellation 6 - --
Dual constellation 3 3 --
Triple constellation 2 2 2
Note: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.
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Table 6.6.2-3: Minimum requirements for Moving Scenario and Periodic Update Performance

System Success rate 2-D position error  |Periodical reporting interval
All 95 % 50 m 2s

The reference for thisrequirement is 3GPP TS 25.172 [19], clause 5.5.1, and 3GPP TS 25.173 [36], clause 5.5.1.

6.6.3 Test purpose

To verify the UE's position estimates, after the first reported position estimate, meet the minimum requirements under
GNSS satellite signal conditions that simulate a moving scenario. A good tracking performance, with regular position
estimate reporting is essential for certain location services.

6.6.4 Method of test

6.6.4.1 Initial conditions
Test environment: normal; see Annex G.
The UE is requested to use periodical reporting with a reporting interval of 2 seconds.

The GNSS signals simulate the UE moving on a rectangular trgjectory of 940 m by 1 440 m with rounded corners
defined in figure 6.6.1 and table 6.6.4.1. Theinitia reference isfirst defined followed by acceleration to final speed of
100 kmvh in 250 m. The UE then maintains the speed for 400 m. Thisis followed by deceleration to final speed of 25
km/h in 250 m. The UE then turn 90 degrees with turning radius of 20 m at 25 km/h. Thisisfollowed by acceleration to
final speed of 100 km/h in 250 m. The sequence is repeated to complete the rectangle.

Table 6.6.4.1: Trajectory Parameters for Moving Scenario and Periodic Update Performance test case

Parameter Distance (m) Speed (km/h)
l11: 1150 bogs byg 20 25
Lo lias Iooy 1oy 250 25 to 100 and 100 to 25
I3 400 100
lyg 900 100
|15:: q A )
la]
1440 m R
13
940 m
LT r=20m
I12 1 L/ v )
11+
I3y 15 |5 154 125

Figure 6.6.1: Rectangular Trajectory for Moving Scenario and Periodic Update Performance test case

1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

2. Set the GNSS test parameters as specified in table 6.6.5-1 for GNSS scenario #5.
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3. Switch on the UE.

4. Set up a connection using the procedure in clause F.2.

6.6.4.2 Procedure
1. Start GNSS scenario #5 as specified in 3GPP TS 37.571-5[20], clause 6.2.1.2.

2. Send aRESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT
CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 37.571-5 [20], clauses
6.2.2 and 6.2.7 for UE based testing; or clauses 6.2.4 and 6.2.7 for UE assisted testing; using the exception to the
RRC MEASUREMENT CONTROL message listed in table 6.6.4.2; as required to obtain fixes using the
procedure specified in 3GPP TS 34.108 [28], clauses 7.5.7 or 7.5.9.

Table 6.6.4.2: Contents of RRC MEASUREMENT CONTROL message

Information Element Value/Remark
- UE positioning reporting quantity
- Horizontal accuracy '13’ (24.5m)

3. Ignore any error messages that the UE may report in MEASUREMENT REPORT messages until it has been
able to acquire the GNSS signals and reports the first GNSS measured result or position estimate.

4. Discard the first GNSS measured result or position estimate.

5. Record the time of reception of the next MEASUREMENT REPORT message after reception of the first GNSS
measured result or position estimate.

6. After the reception of the first GNSS measured result or position estimate reported ina MEASUREMENT
REPORT message, every time the UE returns a GNSS measured result or position estimate in the
MEASUREMENT REPORT message record the time of reception and the result. If the difference between the
time of reception and the time of reception of the previous result isless than 1.5 seconds or greater than 2.5
seconds, or if the UE reports a UE positioning error in any MEASUREMENT REPORT messages, then record
one Bad Result. Otherwise process the result as specified in step 7.

7. For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message
against the simulated position of the UE at the time of applicability reported in the position estimate and
calculate the 2D position error as specified in clause 6.1.1.3. Compare the 2D position error against the value in
table 6.6.9 and record one Good Result or Bad Result as appropriate; or

For UE assisted testing convert the GNSS measured results reported in the MEASUREMENT REPORT
message to a 2D position using the method described in Annex B and then compare the result against the
simulated position of the UE at the time of applicability reported in the GNSS measured results and calculate the
2D position error as specified in clause 6.1.1.3. Compare the 2D position error against the value in table 6.6.9
and record one Good Result or Bad Result as appropriate.

8. If the UE sendsthe firss MEASUREMENT REPORT that contains a measured result or position estimate |ater
than 240s after the start of the GNSS scenario, fail the UE and stop the test early. Otherwise collect
MEASUREMENT REPORTSs during 900s, starting from the time recorded in step 5. If at any time the difference
between the times of reception of two consecutive resultsis greater than 240s, fail the UE and stop the test early.
Use the collected Good Results and Bad Results to determine the PASS/FAIL according to clause 6.6.5.

9. Release the connection using the procedure in clause F.3.

6.6.5  Test Requirements
For the parameters specified in table 6.6.5-1, after the first reported position estimate, the UE shall meet the accuracy

requirement and the success rate specified in table 6.6.5-3 with a periodical reporting interval of 2 seconds +/- 20% plus
measurement system uncertainty of 100ms.
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NOTE:

this success rate is used.

Table 6.6.5-1: Test parameters for Moving Scenario and Periodic Update Performance

ETSITS 137 571-1 V14.4.0 (2018-01)

Dueto the statistical nature of the resultsit is not possible to design atest with predefined confidence
level for the successrate in Table 6.6.5-3; therefore asimple PASS/FAIL of the results gathered against

System Parameters Unit Value

Number of generated satellites per system - See Table 6.6.5-2
Total number of generated satellites - 6
HDOP Range per system - l4t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +1.8

Galileo Reference signal power level for all satellites dBm -127

GPS® Reference signal power level for all satellites dBm -128.5

GLONASS |Reference signal power level for all satellites dBm -131

BDS Reference signal power level for all satellites dBm -133

Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE

capabilities.

Table 6.6.5-2: Satellite allocation

Satellite allocation for each constellation
GNSS 10 GNSS 21 GNSS 31
Single constellation 6 - --
Dual constellation 3 3 --
Triple constellation 2 2 2
Note: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

Table 6.6.5-3: Test requirements for Moving Scenario and Periodic Update Performance

Success rate
95 %

System
All

2-D position error
51.3m

NOTE 1: If the above Test Regquirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined in clause C.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis given in clause C.4.

NOTE 2: Inthe actual testing the UE may report error messages until it has been able to acquire GNSS measured
results or a position estimate. The test equipment shall only consider the first measurement report

different from an error message as the first position estimate in the requirement in table 6.6.5-3.
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7 E-UTRA A-GNSS minimum performance
requirements

7.0 General

This clause defines the minimum performance requirements for both UE based and UE assisted A-GNSS FDD and
TDD E-UTRA terminals. If aterminal supports both modes then it shall be tested in both modes.

7.1 Sensitivity

7.1.1 Sensitivity Coarse time assistance

Editor’ s note: Thistest shall apply also to Cat-M1 VOLTE Devices. However, the applicability statement in 37.571-3
and 36.171isFFS

7.1.1.1 Sub-tests

This test includes sub-tests dependent on the GNSS supported by the UE. Each sub-test is identified by a Sub-Test
Number asdefined in Table 7.1.1.1

Table 7.1.1.1: Sub-Test Number Definition

Sub-Test Supported GNSS
Number

UE supporting A-GPS L1C/A only

UE supporting A-GLONASS only

UE supporting A-Galileo only

UE supporting A-GPS and Modernized GPS only

UE supporting A-GPS and A-GLONASS only

UE supporting A-GPS and A-Galileo only

UE supporting A-BDS only

UE supporting A-GPS and A-BDS only

UE supporting A-GPS and A-GLONASS and A-BDS only

RP|IR|O|0|0|R_R|W|IN|F-

[l (=]

7.1.1.2 Test purpose

To verify the performance of the first position estimate, when the UE is provided with only coarse time assistance.

7.1.1.3 Test applicability

Thistest appliesto all types of E-UTRA UE that supports A-GNSS. Thistest also appliesto Cat-M 1 devices that
support A-GNSS and VoL TE.

7.1.1.4 Minimum conformance requirements

The first fix position estimates shall meet the accuracy and response time requirementsin table 7.1.1.2 for the
parameters specified intable 7.1.1.3 or 7.1.1.4.

Table 7.1.1.2: Requirements Sensitivity Coarse time assistance

Success rate 2-D position error Max response time
95 % 100 m 20s
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Table 7.1.1.3: Parameters Sensitivity Coarse time assistance - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 11t01.6
Propagation conditions - AWGN
GPS Coarse time assistance error seconds +2
range
GPS L1 C/A Signal for one satellites dBm -142
GPS L1 C/A Signal for remaining dBm -147
satellites

Table 7.1.1.4: Parameters Sensitivity Coarse time assistance - Sub-Tests 2 to 5 and Sub-Tests 8to 10

System Parameters Unit Value

Number of generated satellites per system - See Table 7.1.1.5
Total number of generated satellites - 6
HDOP range 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2

Galileo Reference high signal power level dBm -142
Reference low signal power level dBm -147

GPS® Reference high signal power level dBm -142
Reference low signal power level dBm -147
Reference high signal power level dBm -142

GLONASS Reference low signal power level dBm -147

BDS Reference high signal power level dBm -136
Reference low signal power level dBm -145

NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE

capabilities.

Table 7.1.1.5: Power level and satellite allocation

Satellite allocation for each
constellation
GNSS-1@ GNSS-2 GNSS-3

Single constellation High signal level 1 - -
Low signal level 5 - -
Dual constellation High signal level 1 - -
Low signal level 2 3 -
Triple constellation High signal level 1 - -
Low signal level 1 2 2

Note 1:  For GPS capable receivers, GNSS-1, i.e. the system having the

satellite with high signal level, shall be GPS.

The normative reference for thisrequirement is TS 36.171 [3] clause 5.1.1 and 6.1.1.

7.1.1.5

7.1.1.5.1

Test description

Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE

to reach the correct measurement state.

Test Environment: Normal, as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, asdefined in TS 36.508 [18] clause 4.3.1.

Channel Bandwidth to be tested: as defined in TS 36.508 [18] clause 4.3.1.

1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.
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Set the GNSS test parameters as specified in table 7.1.1.6 or 7.1.1.7 for GNSS scenario #1 in TS 37.571-5 [20].
For GNSS-1, select the first satellite SV ID defined in the relevant table of Satellites to be simulated in clause
6.2.1.2in TS37.571-5 [20] for the one satellite with the higher level.

The parameter settings for the cell are set up according to TS 36.508 [18] clause 4.4.3, single cell scenario.
Switch on the UE.

Establish a signalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3,
Generic RB established) on achannel in the Mid EARFCN range.

7.1.1.5.2 Test procedure

1

Start GNSS scenario #1 as specified in clause 6.2.1.2 of TS 37.571-5 [20] with the UE location randomly
selected to be within 3 km of the Reference Location and the atitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in clause 6.2.1.2.6 of TS 37.571-5 [20]

Send aRESET UE POSITIONING STORED INFORMATION message.
Send an LPP REQUEST CAPABILITIES message.

The UE returns an LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE
in the Assistance Data Support List in the A GNSS Provide Capabilities |E.

Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the
UE asindicated in step 4 and in accordance with clause 6.2.6 of TS 37.571-5 [20], and with the values defined in
clause 6.2.7 of TS 37.571-5 [20] with the value of GNSS Reference Time offset by a random value as specified
inclause 6.2.7.2 of TS 37.571-5 [20]. If the UE message at step 4 includes the ackRequested |E set to TRUE,
then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.

Send an LPP REQUEST LOCATION INFORMATION message to obtain afix.

If the UE returns avalid result in the LPP PROVIDE LOCATION INFORMATION message within the Max
response time specified in table 7.1.1.9 then record the result and processiit as specified in step 8. If the UE does
not return a valid result within the Max response time specified in table 7.1.1.9 or reports an Error in the LPP
PROVIDE LOCATION INFORMATION message then record one Bad Resullt.

7a. If the UE message at step 7 includes the ackRequested | E set to TRUE, then the SS shall send aLPP

acknowledgment message.

For UE based testing compare the reported L ocation Information in the LPP PROVIDE LOCATION
INFORMATION message against the simulated position of the UE used in step 1, and calculate the 2D position
error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 7.1.1.9 and record
one Good Result or Bad Result as appropriate; or

For UE assisted testing convert the GNSS Signal Measurement Information reported in the LPP PROVIDE
LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then
compare the result against the simulated position of the UE, used in step 1, and calculate the 2D position error as
specified in clause 4.5.2.3. Compare the 2D position error against the value in table 7.1.1.9 and record one Good
Result or Bad Result as appropriate.

Repeat steps 1 to 8 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. For GNSS-1, select the first satellite SV 1D defined in the
relevant table of Satellitesto be simulated in clause 6.2.1.2 in TS 37.571-5 [20] for the one satellite with the
higher level. Use new random values for the UE location and atitude in step 1 and for the GNSS Reference
Time offset in step 5.

10. Repeat steps 1 to 9 until the statistical requirements of clause 7.1.1.6 are met. Each time scenario #1 or #2 is

used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.
Each time scenario #1 or #2 is used, for GNSS-1 select the next satellite SV ID from the one used previoudly,
defined in the relevant table of Satellitesto be simulated in clause 6.2.1.2 in TS 37.571-5[20], for the one
satellite with the higher level.

11. Release the signalling connection.
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Message contents
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M essage contents are according to TS 36.508 [18] clauses 4.6 and 4.7 and as follows:

RESET UE POSITIONING STORED INFORMATION

Information Element

Value/remark

UE POSITIONING TECHNOLOGY

AGNSS

LPP REQUEST CAPABILITIES

Information Element

Value/remark

a-gnss-RequestCapabilities

TRUE

LPP REQUEST LOCATION INFORMATION

Information Element

Value/remark

Comment

commonlEsRequestLocationIinformation

> |locationIinformationType

‘locationEstimateRequired’ or
‘locationMeasurementsRequired’

Depending on test
case and UE
capabilities, i.e.
support for UE-based
or UE-assisted

> additionallnformation

‘onlyReturninformationRequested’

> gos

>> horizontalAccuracy ‘19’ (51.2m)
>> verticalCoordinateRequest FALSE

>> responseTime

>>>time 20°

a-gnss-RequestLocationinformation

> gnss-Positioninglnstructions

>> gnssMethods

>>> gnss-ids

Sub-test 1: ‘gps’

Sub-test 2: ‘glonass’

Sub-test 3: ‘galilec’

Sub-test 4: ‘gps’

Sub-test 5: ‘gps’ and ‘glonass’
Sub-test 8: ‘gps’ and ‘galilec’
Sub-test 9: ‘bds’

Sub-test 10: ‘gps’and’bds’
Sub-test 11: ‘gps’ and ‘glonass’
and ‘bds’

>> fineTimeAssistanceMeasReq

FALSE

>> adrMeasReq

FALSE

>> multiFregMeasReq

TRUE or FALSE

Depending on UE
capabilities

>> assistanceAvailability

FALSE

7.1.1.6

Test requirement

For the parameters specified in table 7.1.1.6 or 7.1.1.7 the UE shall meet the requirements and the success rate specified
intable 7.1.1.9 with a confidence level of 95% according to Annex D.
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Table 7.1.1.6: Test parameters Sensitivity Coarse time assistance - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 11t01.6
Propagation conditions - AWGN
GPS Coarse Time assistance error seconds +1.8
range
GPS L1 C/A Signal for one satellite dBm -141
GPS L1 C/A Signal for remaining dBm -146
satellites

Table 7.1.1.7: Test parameters Sensitivity Coarse time assistance - Sub-Tests 2 to 5 and Sub-Tests 8

to 10
System Parameters Unit Value
Number of generated satellites per system - See Table 7.1.1.8
Total number of generated satellites - 6
HDOP range 1l4to2.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +1.8
Galileo Reference high signal power level dBm -141
Reference low signal power level dBm -146
GPS® Reference high signal power level dBm -141
Reference low signal power level dBm -146
Reference high signal power level dBm -141
GLONASS Reference low signal power level dBm -146
BDS Reference high signal power level dBm -135
Reference low signal power level dBm -144
NOTE 1: "GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
Table 7.1.1.8: Power level and satellite allocation
Satellite allocation for each
constellation
GNSS-1@W GNSS-2 GNSS-3
Single constellation High signal level 1 - -
Low signal level 5 - -
Dual constellation High signal level 1 - -
Low signal level 2 3 -
Triple constellation High signal level 1 - -
Low signal level 1 2 2

Note 1: For GPS capable receivers, GNSS-1, i.e. the system having the satellite
with high signal level, shall be GPS.

Table 7.1.1.9: Test requirements for Sensitivity Coarse Time Assistance

System Success rate 2-D position error Max response time
All 95 % 101.3m 203s

7.1.2 Sensitivity Fine time assistance

Editor’s note: Thistest shall apply also to Cat-M1 VoL TE Devices. However, the applicability statement in 37.571-3
and 36.171isFFS
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7121 Sub-tests

Thistest includes sub-tests dependent on the GNSS supported by the UE. Each sub-test isidentified by a Sub-Test
Number asdefined in Table 7.1.2.1

Table 7.1.2.1: Sub-Test Number Definition

Sub-Test Supported GNSS
Number

UE supporting A-GPS L1C/A only

UE supporting A-GLONASS only

UE supporting A-Galileo only

UE supporting A-GPS and Modernized GPS only

UE supporting A-GPS and A-GLONASS only

UE supporting A-GPS and A-Galileo only

UE supporting A-BDS only

UE supporting A-GPS and A-BDS only

UE supporting A-GPS and A-GLONASS and A-BDS only

PR OO~ IWIN|F

O

7.1.2.2 Test purpose

To verify the performance of the first position estimate, when the UE is additionally provided with fine time assistance.

7.1.2.3 Test applicability

Thistest appliesto all types of E-UTRA UE that supports A-GNSS and that is capable of providing an enhanced
performance when the network provides Fine Time Assistance. This test also appliesto Cat-M1 devices that support A-
GNSSand VoL TE and that is capable of providing an enhanced performance when the network provides Fine Time
Assistance.

7124 Minimum conformance requirements

Thefirst fix position estimates shall meet the accuracy and response time requirementsin table 7.1.2.2 for the
parameters specified intable 7.1.2.3 or 7.1.2.4.

Table 7.1.2.2: Requirements Sensitivity Fine time assistance

Success rate 2-D position error Max response time
95 % 100 m 20s

Table 7.1.2.3: Parameters Sensitivity Fine time assistance - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 11t01.6
Propagation conditions - AWGN
GPS Coarse time assistance error range seconds +2
GPS L1 C/A Fine time assistance error us +10
range
GPS L1 C/A Signal for all satellites dBm -147
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System Parameters Unit Value

Number of generated satellites per system - See Table 7.1.2.5
Total number of generated satellites - 6
HDOP range 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2
GNSS fine time assistance error range us +10

Galileo Reference signal power level dBm -147

GPS®W Reference signal power level dBm -147

GLONASS Reference signal power level dBm -147

BDS Reference signal power level dBm -147

NOTE 1: "GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE

capabilities.

Table 7.1.2.5: Satellite allocation

Satellite allocation for each
constellation
GNSS-1 GNSS-2 GNSS-3
Single constellation 6 - -
Dual constellation 3 3 -
Triple constellation 2 2 2

The normative reference for this requirement is TS 36.171 [3] clause 5.1.2 and 6.1.2.

7.1.25 Test description

7.1.25.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SSto take with the UE
to reach the correct measurement state.

Test Environment: Normal, as defined in TS 36.508 [18] clause 4.1.
Frequenciesto be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.
Channel Bandwidth to be tested: as defined in TS 36.508 [18] clause 4.3.1.
1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.
2. Set the GNSStest parameters as specified intable 7.1.2.6 or 7.1.2.7 for GNSS scenario #1 in TS 37.571-5 [20].
3. The parameter settings for the cell are set up according to TS 36.508 [18] clause 4.4.3, single cell scenario.
4. Switch onthe UE.
5

. Establish a signalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3,
Generic RB established) on a channel in the Mid EARFCN range.

7.1.25.2 Test procedure

1. Start GNSS scenario #1 as specified in clause 6.2.1.2 of TS 37.571-5 [20] with the UE location randomly
selected to be within 3 km of the Reference Location and the atitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in clause 6.2.1.2.6 of TS 37.571-5 [20]

2. Send aRESET UE POSITIONING STORED INFORMATION message.
3. Send an LPP REQUEST CAPABILITIES message.
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4. The UE returnsan LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE
in the Assistance Data Support List in the A GNSS Provide Capabilities |E.

5. Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the
UE asindicated in step 4 and in accordance with clause 6.2.6 of TS 37.571-5 [20], and with the values defined in
clause 6.2.7 of TS 37.571-5[20] with the value of GNSS Reference Time and GNSS Reference Time for one
cell offset by arandom value as specified in clause 6.2.7.2 of TS 37.571-5[20]. If the UE message at step 4
includes the ackRequested | E set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE
ASSISTANCE DATA message.

6. Send an LPP REQUEST LOCATION INFORMATION message to obtain afix.

7. If the UE returnsavalid result in the LPP PROVIDE LOCATION INFORMATION message within the Max
response time specified in table 7.1.2.9 then record the result and process it as specified in step 8. If the UE does
not return a valid result within the Max response time specified in table 7.1.2.9 or reports an Error in the LPP
PROVIDE LOCATION INFORMATION message then record one Bad Resullt.

7a. If the UE message at step 7 includes the ackRequested | E set to TRUE, then the SS shall send aLPP
acknowledgment message.

8. For UE based testing compare the reported Location Information in the LPP PROVIDE LOCATION
INFORMATION message against the simulated position of the UE used in step 1, and calculate the 2D position
error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 7.1.2.9 and record
one Good Result or Bad Result as appropriate; or

For UE assisted testing convert the GNSS Measurement Information reported in the LPP PROVIDE
LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then
compare the result against the simulated position of the UE used in step 1, and calculate the 2D position error as
specified in clause 4.5.2.3. Compare the 2D position error against the value in table 7.1.2.9 and record one Good
Result or Bad Result as appropriate.

9. Repeat steps 1 to 8 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Use new random values for the UE location and altitude in
step 1 and for the GNSS Reference Time GNSS Reference Time for one cell offsetsin step 5.

10. Repeat steps 1 to 9 until the statistical requirements of clause 7.1.2.6 are met. Each time scenario #1 or #2 is
used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previoudly for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.

11. Release the signalling connection.

7.1.2.5.3 Message contents

M essage contents are according to TS 36.508 [18] clauses 4.6 and 4.7 and as follows:

RESET UE POSITIONING STORED INFORMATION

Information Element Value/remark
UE POSITIONING TECHNOLOGY AGNSS
LPP REQUEST CAPABILITIES
Information Element Value/remark
a-gnss-RequestCapabilities TRUE
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Information Element

Value/remark

Comment

commonlEsRequestLocationinformation

> locationInformationType

‘locationEstimateRequired’ or
‘locationMeasurementsRequired’

Depending on test
case and UE
capabilities, i.e.
support for UE-based
or UE-assisted

> additionallnformation

‘onlyReturninformationRequested’

> gos

>> horizontalAccuracy 19’ (51.2m)
>> verticalCoordinateRequest FALSE

>> responseTime

>>>time 20°

a-gnss-RequestLocationInformation

> gnss-Positioninglnstructions

>> gnssMethods

>>> gnss-ids

Sub-test 1: ‘gps’

Sub-test 2: ‘glonass’

Sub-test 3: ‘galilec’

Sub-test 4: ‘gps’

Sub-test 5: ‘gps’ and ‘glonass’
Sub-test 8: ‘gps’ and ‘galilec’
Sub-test 9: ‘bds’

Sub-test 10: ‘gps’and’bds’
Sub-test 11: ‘gps’ and ‘glonass’
and ‘bds’

>> fineTimeAssistanceMeasReq

FALSE

>> adrMeasReq

FALSE

>> multiFreqMeasReq

TRUE or FALSE

Depending on UE
capabilities

>> assistanceAvailability

FALSE

7.1.2.6 Test requirement

For the parameters specified in table 7.1.2.6 or 7.1.2.7 the UE shall meet the requirements and the success rate specified
intable 7.1.2.9 with a confidence level of 95% according to Annex D.

Table 7.1.2.6: Test parameters Sensitivity Fine time assistance - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 1.1t01.6
Propagation conditions - AWGN
GPS Coarse time assistance error seconds +1.8
range
GPS Fine Time assistance error us +9
range
GPS L1 C/A Signal for all satellites dBm -146
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Table 7.1.2.7: Test parameters Sensitivity Fine time assistance - Sub-Tests 2 to 5 and Sub-Tests 8 to

10
System Parameters Unit Value
Number of generated satellites per system - See Table 7.1.2.8
Total number of generated satellites - 6
HDOP range 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +1.8
GNSS fine time assistance error range us +9
Galileo Reference signal power level dBm -146
GPS® Reference signal power level dBm -146
GLONASS Reference signal power level dBm -146
BDS Reference signal power level dBm -146
NOTE 1: "GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
Table 7.1.2.8: Satellite allocation
Satellite allocation for each
constellation
GNSS-1 GNSS-2 GNSS-3
Single constellation 6 - -
Dual constellation 3 3 -
Triple constellation 2 2 2

Table 7.1.2.9: Test requirements for Sensitivity Fine Time Assistance

System Success rate 2-D position error Max response time
All 95 % 101.3m 20.3s

7.2 Nominal Accuracy

Editor’s note: Thistest shall apply also to Cat-M1 VOLTE Devices. However, the applicability statement in 37.571-3
and 36.171isFFS

721 Sub-tests

Thistest includes sub-tests dependent on the GNSS supported by the UE. Each sub-test isidentified by a Sub-Test
Number as defined in Table 7.2.1

Table 7.2.1: Sub-Test Number Definition

Sub-Test Supported GNSS
Number

UE supporting A-GPS L1C/A only

UE supporting A-GLONASS only

UE supporting A-Galileo only

UE supporting A-GPS and Modernized GPS only

UE supporting A-GPS and A-GLONASS only

UE supporting A-GPS and A-Galileo only

UE supporting A-BDS only

UE supporting A-GPS and A-BDS only

UE supporting A-GPS and A-GLONASS and A-BDS only

RPIRO|0|0 |~ WIN(F

[l (=]

7.2.2 Test purpose

To verify the performance of the first position estimate, when the UE is provided with ideal GNSS signal conditions.
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7.2.3

Thistest appliesto all types of E-UTRA UE that supports A-GNSS. This test also appliesto Cat-M 1 devices that
support A-GNSSand VOLTE.

Test applicability

724 Minimum conformance requirements

Thefirst fix position estimates shall meet the accuracy and response time requirementsin table 7.2.2 or 7.2.3 for the
parameters specified in table 7.2.4 or 7.2.5.

Table 7.2.2: Requirements Nominal Accuracy - Sub-Test 1

Success rate

2-D position error

Max response time

95 %

30m

20s

Table 7.2.3: Requirements Nominal Accuracy - Sub-Tests 2to 5 and Sub-Tests 8to 10

Success rate

2-D position error

Max response time

95 %

15m

20s

Table 7.2.4: Parameters Nominal Accuracy - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 1.1t01.6
Propagation conditions - AWGN
GPS Coarse Time assistance error seconds +2
range
GPS L1 C/A Signal for all satellites dBm -130

Table 7.2.5: Parameters Nominal Accuracy - Sub-Tests 2to 5 and Sub-Tests 8to 10

System Parameters Unit Value
Number of generated satellites per system - See Table 7.2.6
Total number of generated satellites - 6 or7@
HDOP Range - l4t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2
GPS® Reference signal power level for all satellites dBm -128.5
Galileo Reference signal power level for all satellites dBm -127
GLONASS |Reference signal power level for all satellites dBm -131
QZSS Reference signal power level for all satellites dBm -128.5
SBAS Reference signal power level for all satellites dBm -131
BDS Reference signal power level for all satellites dBm -133
NOTE 1: "GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
NOTE 2: 7 satellites apply only for SBAS case.

If QZSS is supported, one of the GPS satellites will be replaced by a QZSS satellite with respective signal support.
If SBAS s supported, the SBAS satellite with the highest elevation will be added to the scenario.
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Table 7.2.6: Satellite allocation

Satellite allocation for each constellation
GNSS 10 GNSS 2 GNSS 3 SBAS
Single constellation 6 -- -- 1
Dual constellation 3 3 -- 1
Triple constellation 2 2 2 1
NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

The normative reference for thisrequirement is TS 36.171 [3] clause 5.2 and 6.2.

7.2.5

7.25.1

Test description

Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Test Environment: Normal, as defined in TS 36.508 [18] clause 4.1.

Fregquenciesto be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.

Channel Bandwidth to be tested: as defined in TS 36.508 [18] clause 4.3.1.

1
2
3
4.
5

7.2.5.2
1

Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.

. Set the GNSS test parameters as specified in table 7.2.7 or 7.2.8 for GNSS scenario #3in TS 37.571-5 [20].

. The parameter settings for the cell are set up according to TS 36.508 [18] clause 4.4.3, single cell scenario.

Switch on the UE.

. Establish a signalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3,

Generic RB established) on achannel in the Mid EARFCN range.

Test procedure

Start GNSS scenario #3 as specified in clause 6.2.1.2 of TS 37.571-5 [20] with the UE location randomly
selected to be within 3 km of the Reference Location and the atitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in clause 6.2.1.2.6 of TS 37.571-5 [20]

Send aRESET UE POSITIONING STORED INFORMATION message.
Send an LPP REQUEST CAPABILITIES message.

The UE returns an LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE
in the Assistance Data Support List in the A GNSS Provide Capabilities | E.

Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the
UE asindicated in the step 4 and in accordance with clause 6.2.6 of TS 37.571-5 [20], and with the values
defined in clause 6.2.7 of TS 37.571-5 [20] with the value of GNSS Reference Time offset by a random value as
specified in clause 6.2.7.2 of TS 37.571-5 [20]. If the UE message at step 4 includes the ackRequested |IE set to
TRUE, then the SS shall send an acknowledgment in the (first) LPP PROVIDE ASSISTANCE DATA message.

Send an LPP REQUEST LOCATION INFORMATION message to obtain afix.

If the UE returns avalid result in the LPP PROVIDE LOCATION INFORMATION message within the Max
response time specified in table 7.2.10 then record the result and processit as specified in step 8. If the UE does
not return a valid result within the Max response time specified in table 7.2.10 or reports an Error in the LPP
PROVIDE LOCATION INFORMATION message then record one Bad Resullt.

7a. If the UE message at step 7 includes the ackRequested | E set to TRUE, then the SS shall send aLPP

acknowledgment message.
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8. For UE based testing compare the reported Location Information in the LPP PROVIDE LOCATION
INFORMATION message against the simulated position of the UE used in step 1, and calculate the 2D position
error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 7.2.10 and record
one Good Result or Bad Result as appropriate; or

For UE assisted testing convert the GNSS Measurement Information reported in the LPP PROVIDE
LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then
compare the result against the simulated position of the UE used in step 1, and calculate the 2D position error as
specified in clause 4.5.2.3. Compare the 2D position error against the value in table7.2.10 and record one Good
Result or Bad Result as appropriate.

9. Repeat steps 1 to 8 using GNSS scenario #4 instead of #3 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Use new random val ues for the UE location and altitude in
step 1 and for the GNSS Reference Time offset in step 5.

10. Repeat steps 1 to 9 until the statistical requirements of clause 7.2.6 are met. Each time scenario #3 or #4 is used,
the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.

11. Release the signalling connection.

7.2.5.3 Message contents

M essage contents are according to TS 36.508 [18] clauses 4.6 and 4.7 and as follows:

RESET UE POSITIONING STORED INFORMATION

Information Element Value/remark
UE POSITIONING TECHNOLOGY AGNSS
LPP REQUEST CAPABILITIES
Information Element Value/remark
a-gnss-RequestCapabilities TRUE
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Information Element

Value/remark

Comment

commonlEsRequestLocationinformation

> locationInformationType

‘locationEstimateRequired’ or
‘locationMeasurementsRequired’

Depending on test
case and UE
capabilities, i.e.
support for UE-based
or UE-assisted

> additionallnformation

‘onlyReturninformationRequested’

> gos

>> horizontalAccuracy (Sub-Test 1) 10’ (15.9m)
>> horizontalAccuracy (Sub-Tests 2 to 10) ‘6’ (7.7m)
>> verticalCoordinateRequest FALSE

>> responseTime

>>>time 20°

a-gnss-RequestLocationinformation

> gnss-Positioninglnstructions

>> gnssMethods

>>> gnss-ids

Sub-test 1: ‘gps’ and possibly
‘sbas’ and/or ‘qzss’

Sub-test 2: ‘glonass’ and possibly
‘sbas’ and/or ‘qzss’

Sub-test 3: ‘galileo’ and possibly
‘sbas’ and/or ‘gzss’

Sub-test 4: ‘gps’ and possibly
‘sbas’ and/or ‘qzss’

Sub-test 5: ‘gps’ and ‘glonass’ and
possibly ‘sbas’ and/or ‘gzss’
Sub-test 8: ‘gps’ and ‘galileo’ and
possibly ‘sbas’ and/or ‘gzss’
Sub-test 9: ‘bds’ and possibly
‘sbas’ and /or ‘qzss’

Sub-test 10: ‘gps’and’bds’and
possibly ‘sbas’and/or'qzss’
Sub-test 11: ‘gps’ and ‘glonass’
and ‘bds’ and possibly ‘shas’
and/or ‘gzss’

Depending on UE
capabilities

>> fineTimeAssistanceMeasReq

FALSE

>> adrMeasReq

FALSE

>> multiFreqMeasReq

TRUE or FALSE

Depending on UE
capabilities

>> assistanceAvailability

FALSE

7.2.6

Test requirement

Table 7.2.7: Test parameters Nominal Accuracy - Sub-Test 1

For the parameters specified in table 7.2.7 or 7.2.8 the UE shall meet the requirements and the success rate specified in
table 7.2.10 or 7.2.11 with a confidence level of 95% according to Annex D.

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 11t01.6
Propagation conditions - AWGN
GPS Coarse Time assistance error seconds +1.8
range
GPS L1 C/A Signal for all satellites dBm -130
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System Parameters Unit Value
Number of generated satellites per system - See Table 7.2.9
Total number of generated satellites - 6 or 7@
HDOP Range - 1l4t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +1.8
GPS® Reference signal power level for all satellites dBm -128.5
Galileo Reference signal power level for all satellites dBm -127
GLONASS |Reference signal power level for all satellites dBm -131
QZSS Reference signal power level for all satellites dBm -128.5
SBAS Reference signal power level for all satellites dBm -131
BDS Reference signal power level for all satellites dBm -133
NOTE 1: "GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
NOTE 2: 7 satellites apply only for SBAS case.

If QZSS is supported, one of the GPS satellites will be replaced by a QZSS satellite with respective signal support.

If SBASis supported, the SBAS satellite with the highest elevation will be added to the scenario.

Table 7.2.9: Satellite allocation

Satellite allocation for each constellation
GNSS 11 GNSS 21 GNSS 3® SBAS
Single constellation 6 - - 1
Dual constellation 3 3 - 1
Triple constellation 2 2 2 1
NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

Table 7.2.10: Test requirements for Nominal Accuracy — Sub-Test 1

System

Success rate

2-D position error

Max response time

All

95 %

31.3m

20.3s

Table 7.2.11: Test requirements for Nominal Accuracy — Sub-Tests 2 to 5 and Sub-Tests 8 to 10

System

Success rate

2-D position error

Max response time

All

95 %

16.3 m

20.3s

7.3

Dynamic Range

Editor’ s note: Thistest shall apply also to Cat-M1 VoL TE Devices. However, the applicability statement in 37.571-3
and 36.171isFFS

7.3.1 Sub-tests

This test includes sub-tests dependent on the GNSS supported by the UE. Each sub-test is identified by a Sub-Test
Number as defined in Table 7.3.1
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Table 7.3.1: Sub-Test Number Definition

Sub-Test Supported GNSS
Number

UE supporting A-GPS L1C/A only

UE supporting A-GLONASS only

UE supporting A-Galileo only

UE supporting A-GPS and Modernized GPS only

UE supporting A-GPS and A-GLONASS only

UE supporting A-GPS and A-Galileo only

UE supporting A-BDS only

UE supporting A-GPS and A-BDS only

UE supporting A-GPS and A-GLONASS and A-BDS only

RPIR|O0|O|R|W|IN|F

O

7.3.2 Test purpose

To verify the performance of the first position estimate, when the UE is provided with GNSS signals with large
dynamic ranges.

7.3.3 Test applicability

Thistest appliesto all types of E-UTRA UE that supports A-GNSS. Thistest also appliesto Cat-M 1 devices that
support A-GNSS and VoL TE.

7.34 Minimum conformance requirements

Thefirst fix position estimates shall meet the accuracy and response time requirementsin table 7.3.2 for the parameters
specified intable 7.3.3 or 7.3.4.

Table 7.3.2: Requirements Dynamic Range

Success rate 2-D position error Max response time
95 % 100 m 20s

Table 7.3.3: Parameters Dynamic Range - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 6
HDOP Range - l4t02.1
GPS Coarse Time assistance seconds +2
error range
Propagation conditions - AWGN
GPS L1 C/A Signal for 15t satellite dBm -129
GPS L1 C/A Signal for 2" satellite | dBm -135
GPS L1 C/A Signal for 3" satellite dBm -141
GPS L1 C/A Signal for 4% satellite dBm -147
GPS L1 C/A Signal for 5% satellite dBm -147
GPS L1 C/A Signal for 6% satellite dBm -147
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Table 7.3.4: Parameters Dynamic Range - Sub-Tests 2to 5 and Sub-Tests 8to 10

System Parameters Unit Value

Number of generated satellites per system - See Table 7.3.5
Total number of generated satellites - 6
HDOP Range - l4t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2

Galileo Reference high signal power level dBm -127.5
Reference low signal power level dBm -147

GPS® Reference high _signal power level dBm -129
Reference low signal power level dBm -147

GLONASS Reference high §ignal power level dBm -131.5
Reference low signal power level dBm -147

BDS Reference high signal power level dBm -133.5
Reference low signal power level dBm -145

NOTE 1: "GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE

capabilities.

Table 7.3.5: Power level and satellite allocation

Satellite allocation for each constellation
GNSS 1@ GNSS 20 GNSS 3W

Single constellation High signal level | 2 -- --

Low signal level | 4 -- --
Dual constellation High signal level | 1 1 --

Low signal level | 2 2 --
Triple constellation High signal level | 1 1 1

Low signal level | 1 1 1
NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

The normative reference for this requirement is TS 36.171 [3] clause 5.3 and 6.3.
7.3.5 Test description

7.3.5.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SSto take with the UE
to reach the correct measurement state.

Test Environment: Normal, as defined in TS 36.508 [18] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.
Channel Bandwidth to be tested: as defined in TS 36.508 [18] clause 4.3.1.
1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.

2. Set the GNSStest parameters as specified in table 7.3.6 or 7.3.7 for GNSS scenario #1 in TS 37.571-5 [20].
Randomly select from the satellite SV 1Ds defined in the relevant table of Satellitesto be simulated in clause
6.2.1.2in TS 37.571-5[20] for the satellites with the higher levels.

3. The parameter settings for the cell are set up according to TS 36.508 [18] clause 4.4.3, single cell scenario.
4. Switch on the UE.

5. Establish asignalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3,
Generic RB established) on a channel in the Mid EARFCN range.
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7.35.2 Test procedure

1

Start GNSS scenario #1 as specified in clause 6.2.1.2 of TS 37.571-5 [20] with the UE location randomly
selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between O m
to 500 m above WGS-84 reference ellipsoid using the method described in clause 6.2.1.2.6 of TS 37.571-5 [20]

Send a RESET UE POSITIONING STORED INFORMATION message.
Send an LPP REQUEST CAPABILITIES message.

The UE returns an LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE
in the Assistance Data Support List in the A GNSS Provide Capabilities | E.

Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the
UE asindicated in the step 4 and in accordance with clause 6.2.6 of TS 37.571-5[20], and with the values
defined in clause 6.2.7 of TS 37.571-5 [20] with the value of GNSS Reference Time offset by a random value as
specified in clause 6.2.7.2 of TS 37.571-5 [20]. If the UE message at step 4 includes the ackRequested |IE set to
TRUE, then the SS shall send an acknowledgment in the (first) LPP PROVIDE ASSISTANCE DATA message.

Send an LPP REQUEST LOCATION INFORMATION message to obtain afix.

If the UE returns avalid result in the LPP PROVIDE LOCATION INFORMATION message within the Max
response time specified in table 7.3.9 then record the result and processit as specified in step 8. If the UE does
not return a valid result within the Max response time specified in table 7.3.9 or reports an Error in the LPP
PROVIDE LOCATION INFORMATION message then record one Bad Result.

7a. If the UE message at step 7 includes the ackRequested | E set to TRUE, then the SS shall send aLPP

acknowledgment message.

For UE based testing compare the reported Location Information in the LPP PROVIDE LOCATION
INFORMATION message against the simulated position of the UE used in step 1, and calculate the 2D position
error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 7.3.9 and record one
Good Result or Bad Result as appropriate; or

For UE assisted testing convert the GNSS Measurement |nformation reported in the LPP PROVIDE
LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then
compare the result against the simulated position of the UE used in step 1, and calculate the 2D position error as
specified in clause 4.5.2.3. Compare the 2D position error against the value in table 7.3.9 and record one Good
Result or Bad Result as appropriate.

Repeat steps 1 to 8 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Randomly select from the satellite SV IDs defined in the
relevant table of Satellitesto be simulated in clause 6.2.1.2 in TS 37.571-5 [20] for the satellites with the higher
levels. Use new random values for the UE location and altitude in step 1 and for the GNSS Reference Time
offset in step 5.

10. Repeat steps 1 to 9 until the statistical requirements of clause 7.3.6 are met. Each time scenario #1 or #2 is used,

the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.
Each time scenario #1 or #2 is used, randomly select from the satellite SV 1Ds defined in the relevant table of
Satellitesto be simulated in clause 6.2.1.2 in TS 37.571-5 [20], for the satellites with the higher levels.

11. Release the signalling connection.

7.3.5.3 Message contents

M essage contents are according to TS 36.508 [18] clauses 4.6 and 4.7 and as follows:

RESET UE POSITIONING STORED INFORMATION

Information Element Value/remark
UE POSITIONING TECHNOLOGY AGNSS
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Information Element

Value/remark

a-gnss-RequestCapabilities

TRUE

LPP REQUEST LOCATION INFORMATION

Information Element

Value/remark

Comment

commonlEsRequestLocationinformation

> |locationIinformationType

‘locationEstimateRequired’ or
‘locationMeasurementsRequired’

Depending on test
case and UE
capabilities, i.e.
support for UE-based
or UE-assisted

> additionallnformation

‘onlyReturninformationRequested’

> gos

>> horizontalAccuracy 19’ (51.2m)
>> verticalCoordinateRequest FALSE

>> responseTime

>>>time 20°

a-gnss-RequestLocationInformation

> gnss-Positioninglnstructions

>> gnssMethods

>>> gnss-ids

Sub-test 1: ‘gps’

Sub-test 2: ‘glonass’

Sub-test 3: ‘galilec’

Sub-test 4: ‘gps’

Sub-test 5: ‘gps’ and ‘glonass’
Sub-test 8: ‘gps’ and ‘galilec’
Sub-test 9: ‘bds’

Sub-test 10: ‘gps’and’bds’
Sub-test 11: ‘gps’ and ‘glonass’
and ‘bds’

>> fineTimeAssistanceMeasReq

FALSE

>> adrMeasReq

FALSE

>> multiFregMeasReq

TRUE or FALSE

Depending on UE
capabilities

>> assistanceAvailability

FALSE

7.3.6 Test requirement

For the parameters specified in table 7.3.6 or 7.3.7 the UE shall meet the requirements and the success rate specified in
table 7.3.9 with a confidence level of 95% according to Annex D.

Table 7.3.6: Test parameters Dynamic Range - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 6
HDOP Range - l4t02.1
GPS Coarse Time assistance seconds +1.8
error range
Propagation conditions - AWGN
GPS L1 C/A Signal for 15 satellite dBm -128.2
GPS L1 C/A Signal for 29 satellite dBm -134
GPS L1 C/A Signal for 3 satellite dBm -140
GPS L1 C/A Signal for 4% satellite dBm -146
GPS L1 C/A Signal for 5% satellite dBm -146
GPS L1 C/A Signal for 6% satellite dBm -146
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Table 7.3.7: Test parameters Dynamic Range - Sub-Tests 2to 5 and Sub-Tests 8to 10

System Parameters Unit Value
Number of generated satellites per system - See Table 7.3.8
Total number of generated satellites - 6
HDOP Range - l4t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +1.8
Galileo Reference high signal power level dBm -126.7
Reference low signal power level dBm -146
GPS® Reference high _signal power level dBm -128.2
Reference low signal power level dBm -146
GLONASS Reference high §ignal power level dBm -130.7
Reference low signal power level dBm -146
BDS Reference high signal power level dBm -132.7
Reference low signal power level dBm -144
NOTE 1: "GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.

Table 7.3.8: Power level and satellite allocation

Satellite allocation for each constellation
GNSS 1@ GNSS 20 GNSS 3W

Single constellation High signal level | 2 -- --

Low signal level | 4 -- --
Dual constellation High signal level | 1 1 --

Low signal level | 2 2 --
Triple constellation High signal level | 1 1 1

Low signal level | 1 1 1
NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

Table 7.3.9: Test requirements for Dynamic Range

System Success rate 2-D position error Max response time
All 95 % 101.3 m 20.3s

7.4 Multi-Path scenario

Editor’s note: Thistest shall apply also to Cat-M1 VOLTE Devices. However, the applicability statement in 37.571-3
and 36.171isFFS

741 Sub-tests

Thistest includes sub-tests dependent on the GNSS supported by the UE. Each sub-test isidentified by a Sub-Test
Number as defined in Table 7.4.1

Table 7.4.1: Sub-Test Number Definition

Sub-Test Supported GNSS
Number

UE supporting A-GPS L1C/A only

UE supporting A-GLONASS only

UE supporting A-Galileo only

UE supporting A-GPS and Modernized GPS only

UE supporting A-GPS and A-GLONASS only

UE supporting A-GPS and A-Galileo only

UE supporting A-BDS only

UE supporting A-GPS and A-BDS only

UE supporting A-GPS and A-GLONASS and A-BDS only

RPIR|O|0|0 |~ WIN(F

[l (=]
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7.4.2 Test purpose

To verify the performance of the first position estimate, when the UE is provided with GNSS signals with multi-path
components.

7.4.3 Test applicability

Thistest appliesto all types of E-UTRA UE that supports A-GNSS. Thistest also appliesto Cat-M 1 devices that
support A-GNSS and VoL TE.

7.44 Minimum conformance requirements

Thefirst fix position estimates shall meet the accuracy and response time requirementsin table 7.4.2 for the parameters
specified intable 7.4.3 or 7.4.4.

Table 7.4.2: Requirements Multi-Path scenario

Success rate 2-D position error Max response time
95 % 100 m 20s

Table 7.4.3: Parameters Multi-Path scenario - Sub-Test 1

Parameters Unit Value
Number of generated satellites (Satellites 1, 2 - 5
unaffected by multi-path)
(Satellites 3, 4, 5 affected by multi-path)

GPS Coarse time assistance error range seconds +2

HDOP Range - 1.81t02.5

GPS L1 C/A Signal for satellite 1, 2 dBm -130

GPS L1 C/A Signal for satellite 3, 4, 5 dBm LOS signal of -130 dBm, multi-

path signal of -136 dBm

Table 7.4.4: Parameters Multi-Path scenario - Sub-Tests 2 to 5 and Sub-Tests 8to 10

System Parameters Unit Value

Number of generated satellites per system - See Table 7.4.5
Total number of generated satellites - 6
HDOP range 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2

Galileo Reference signal power level dBm -127

GPS® Reference signal power level dBm -128.5

GLONASS Reference signal power level dBm -131

BDS Reference signal power level dBm -133

NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE

capabilities.

Table 7.4.5: Channel model allocation

Channel model allocation for each
constellation
GNSS-1 GNSS-2 GNSS-3

Single constellation One-tap channel
Two-tap channel
Dual constellation One-tap channel
Two-tap channel
Triple constellation One-tap channel
Two-tap channel

NI ENTN
RR(N(e
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The normative reference for this requirement is TS 36.171 [3] clause 5.4 and 6.4.
7.4.5 Test description

7.45.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SSto take with the UE
to reach the correct measurement state.

Test Environment: Normal, as defined in TS 36.508 [18] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.
Channel Bandwidth to be tested: as defined in TS 36.508 [18] clause 4.3.1.
1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.

2. Set the GNSStest parameters as specified in table 7.4.6 or 7.4.7 for GNSS scenario #1 in TS 37.571-5 [20].
Randomly select from the satellite SV 1Ds defined in the relevant table of Satellitesto be simulated in clause
6.2.1.2in TS 37.571-5[20] for the satellites with one-tap channels.

3. The parameter settings for the cell are set up according to TS 36.508 [18] clause 4.4.3, single cell scenario.
4. Switch on the UE.

5. Establish asignalling connection according to the generic procedurein TS 36.508 [18] clause 4.5.3 (State 3,
Generic RB established) on achannel in the Mid EARFCN range.

7.45.2 Test procedure

1. Start GNSS scenario #1 as specified in clause 6.2.1.2 of TS 37.571-5 [20] with the UE location randomly
selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m
to 500 m above WGS-84 reference ellipsoid using the method described in clause 6.2.1.2.6 of TS 37.571-5[20].
Theinitia carrier phase difference between taps of the multi-path model shall be randomly selected between 0
and 2r radians by selecting the next random number from a standard uniform random number generator, in the
range 0 to 2m, representing radians with a resolution of 0.1, representing 0.1 radians.

2. Send aRESET UE POSITIONING STORED INFORMATION message.
3. Send an LPP REQUEST CAPABILITIES message.

4. The UE returns an LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE
in the Assistance Data Support List in the A GNSS Provide Capabilities | E.

5. Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the
UE asindicated in the step 4 and in accordance with clause 6.2.6 of TS 37.571-5 [20], and with the values
defined in clause 6.2.7 of TS 37.571-5 [20] with the value of GNSS Reference Time offset by a random value as
specified in clause 6.2.7.2 of TS 37.571-5 [20]. If the UE message at step 4 includes the ackRequested |IE set to
TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.

6. Send an LPP REQUEST LOCATION INFORMATION message to obtain afix.

7. If the UE returnsavalid result in the LPP PROVIDE LOCATION INFORMATION message within the Max
response time specified in table 7.4.10 then record the result and process it as specified in step 8. If the UE does
not return a valid result within the Max response time specified in table 7.4.10 or reports an Error in the LPP
PROVIDE LOCATION INFORMATION message then record one Bad Result.

7a. If the UE message at step 7 includes the ackRequested | E set to TRUE, then the SS shall send aLPP
acknowledgment message.

8. For UE based testing compare the reported L ocation Information in the LPP PROVIDE LOCATION
INFORMATION message against the simulated position of the UE used in step 1, and calculate the 2D position
error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 7.4.10 and record
one Good Result or Bad Result as appropriate; or
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For UE assisted testing convert the GNSS Measurement |nformation reported in the LPP PROVIDE
LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then
compare the result against the simulated position of the UE used in step 1, and calculate the 2D position error as
specified in clause 4.5.2.3. Compare the 2D position error against the value in table 7.4.10 and record one Good
Result or Bad Result as appropriate.

9. Repeat steps 1 to 8 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such
that the UE shall have to use the new assistance data. Randomly select from the satellite SV IDs defined in the
relevant table of Satellitesto be simulated in clause 6.2.1.2in TS 37.571-5 [20] for the satellites with the one-tap
channels. Use new random values for the UE location and altitude, and the initial carrier phase difference
between taps of the multi-path model in step 1 and for the GNSS Reference Time offset in step 5.

10. Repeat steps 1 to 9 until the statistical requirements of clause 7.4.6 are met. Each time scenario #1 or #2 is used,
the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that
scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.
Each time scenario #1 or #2 is used, randomly select from the satellite SV IDs defined in the relevant table of
Satellites to be simulated in clause 6.2.1.2 in TS 37.571-5 [20], for the satellites with the one-tap channels.

11. Release the signalling connection

7.4.5.3 Message contents

M essage contents are according to TS 36.508 [18] clauses 4.6 and 4.7 and as follows:

RESET UE POSITIONING STORED INFORMATION

Information Element Value/remark
UE POSITIONING TECHNOLOGY AGNSS
LPP REQUEST CAPABILITIES
Information Element Value/remark
a-gnss-RequestCapabilities TRUE
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Information Element

Value/remark

Comment

commonlEsRequestLocationinformation

> locationInformationType

‘locationEstimateRequired’ or
‘locationMeasurementsRequired’

Depending on test
case and UE
capabilities, i.e.
support for UE-based
or UE-assisted

> additionallnformation

‘onlyReturninformationRequested’

> gos

>> horizontalAccuracy 19’ (51.2m)
>> verticalCoordinateRequest FALSE

>> responseTime

>>>time 20°

a-gnss-RequestLocationInformation

> gnss-Positioninglnstructions

>> gnssMethods

>>> gnss-ids

Sub-test 1: ‘gps’

Sub-test 2: ‘glonass’

Sub-test 3: ‘galilec’

Sub-test 4: ‘gps’

Sub-test 5: ‘gps’ and ‘glonass’
Sub-test 8: ‘gps’ and ‘galilec’
Sub-test 9: ‘bds’

Sub-test 10: ‘gps’and’bds’
Sub-test 11: ‘gps’ and ‘glonass’

and ‘bds’
>> fineTimeAssistanceMeasReq FALSE
>> adrMeasReq FALSE

>> multiFreqMeasReq

TRUE or FALSE

Depending on UE
capabilities

>> assistanceAvailability

FALSE

7.4.6 Test requirement

For the parameters specified in table 7.4.6 or 7.4.7 the UE shall meet the requirements and the success rate specified in
table 7.4.10 with a confidence level of 95% according to Annex D.

Table 7.4.6: Test parameters Multi-Path scenario - Sub-Test 1

Parameters Unit Value
Number of generated satellites (see note) - 5
GPS Coarse Time assistance error range seconds +1.8
HDOP Range - 1.8t0 2.5
GPS L1 C/A Signal for Satellite 1, 2 (see note) dBm -130
GPS L1 C/A Signal for Satellite 3, 4, 5 (see dBm LOS signal of -130 dBm, multi-
note) path signal of -136.2 dBm
NOTE:  Satellites 1, 2 no multi-path. Satellites 3, 4, 5 multi-path defined in clause 4.2.4.
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Table 7.4.7: Test parameters Multi-Path scenario - Sub-Tests 2 to 5 and Sub-Tests 8 to 10

System Parameters Unit Value

Number of generated satellites per system - See Table 6.18
Total number of generated satellites - 6
HDOP Range per system - 14t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2

Galileo Reference signal power level for all satellites dBm -127

GPS® Reference signal power level for all satellites dBm -128.5

GLONASS |Reference signal power level for all satellites dBm -131

BDS Reference signal power level for all satellites dBm -133

NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE

capabilities.

Table 6.18: Satellite allocation

Satellite allocation for each constellation

GNSS 11 GNSS 21 GNSS 31
Single constellation 6 -- --
Dual constellation 3 3 --
Triple constellation 2 2 2
NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

Table 7.4.10: Test requirements for Multi-Path scenario

System Success rate 2-D position error Max response time
All 95 % 101.3 m 20.3s

7.5 Moving scenario and periodic update (Rel-9 to Rel-13)

75.1 Sub-tests

This test includes sub-tests dependent on the GNSS supported by the UE. Each sub-test is identified by a Sub-Test
Number as defined in Table 7.5.1

Table 7.5.1: Sub-Test Number Definition

Sub-Test Supported GNSS
Number

1 UE supporting A-GPS L1C/A only

2 UE supporting A-GLONASS only

3 UE supporting A-Galileo only

4 UE supporting A-GPS and Modernized GPS only

5 UE supporting A-GPS and A-GLONASS only

8 UE supporting A-GPS and A-Galileo only

9 UE supporting A-BDS only

10 UE supporting A-GPS and A-BDS only

11 UE supporting A-GPS and A-GLONASS and A-BDS only

7.5.2 Test purpose

To verify the performance when the UE is requested to use periodical reporting with areporting interval of 2 seconds.

7.5.3 Test applicability

Thistest appliesto all types of E-UTRA UE except Cat-M 1 UE that supports A-GNSS with LPP Release 9 to 13.
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754 Minimum conformance requirements

The position estimates, after the first reported position estimate, shall meet the accuracy requirement in table 7.5.2 or
7.5.3 with the periodical reporting interval of 2 seconds for the parameters specified in table 7.5.4 or 7.5.5.

NOTE: Inthe actual testing the UE may report error messages until it has been able to acquire GNSS measured
results or a position estimate. The SS shall only consider the first measurement report different from an
error message as the first position estimate in the requirement in table 7.5.2 or 7.5.3.

Table 7.5.2: Requirements Moving scenario and periodic update - Sub-Test 1

Success Rate 2-D position error Periodical reporting interval
95 % 100 m 2s

Table 7.5.3: Requirements Moving scenario and periodic update - Sub-Tests 2to 5 and Sub-Tests 8 to
10

Success Rate 2-D position error Periodical reporting interval
95 % 50 m 2s

Table 7.5.4: Parameters Moving scenario and periodic update - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 5
HDOP Range - 1.8t02.5
Propagation condition - AWGN
GPS L1 C/A signal for all dBm -130
satellites

Table 7.5.5: Parameters Moving scenario and periodic update - Sub-Tests 2 to 5 and Sub-Tests 8 to

10
System Parameters Unit Value
Number of generated satellites per system - See Table 7.5.6
Total number of generated satellites - 6
HDOP range 14t02.1
Propagation conditions - AWGN
Galileo Reference signal power level dBm -127
GPsS® Reference signal power level dBm -128.5
GLONASS Reference signal power level dBm -131
BDS Reference signal power level dBm -133
NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
Table 7.5.6: Satellite allocation
Satellite allocation for each constellation
GNSS 1M GNSS 20 GNSS 30
Single constellation 6 -- --
Dual constellation 3 3 --
Triple constellation 2 2 2
NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

The normative reference for thisrequirement is TS 36.171 [3] clause 5.5 and 6.5.
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7.5.5 Test description

7.5.5.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SSto take with the UE
to reach the correct measurement state.

Test Environment: Normal, as defined in TS 36.508 [18] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.
Channel Bandwidth to be tested: as defined in TS 36.508 [18] clause 4.3.1

The UE moves on arectangular trgjectory of 940 m by 1 440 m with rounded corner defined in Figure 7.1. Theinitial
referenceisfirst defined followed by acceleration to final speed of 100 km/hin 250 m. The UE then maintains the
speed for 400 m. Thisisfollowed by deceleration to final speed of 25 km/h in 250 m. The UE then turn 90 degrees with
turning radius of 20 m at 25 km/h. Thisisfollowed by acceleration to final speed of 100 km/h in 250 m. The sequence
is repeated to compl ete the rectangle.

hsT A A
I14__

P 1440 m R
I13

940 m
T /r =20m
12
1 A\ 4
nI L )
I21'22 |23 |24 I25

Figure 7.1: Rectangular trajectory of the moving scenario and periodic update test case

Trajectory Parameters

Parameter Distance (m) Speed (km/h)
li1 s bop) b 20 25
1o l1a0 1oy 1oy 250 25 to 100 and 100 to 25
I3 400 100
lyg 900 100

Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.
Set the GPS test parameters as specified in table 7.5.7 or 7.5.8 for GPS scenario #5 in TS 37.571-5 [20].
The parameter settings for the cell are set up according to TS 36.508 [18] clause 4.4.3, single cell scenario.

Switch on the UE.

g > W N P

Establish a signalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3,
Generic RB established) on achannel in the Mid EARFCN range.

7.5.5.2
1. Start GNSS scenario #5 as specified in clause 6.2.1.2 of TS 37.571-5 [20]

Test procedure
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2. Send aRESET UE POSITIONING STORED INFORMATION message.
3. Send an LPP REQUEST CAPABILITIES message.

4. The UE returnsan LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE
in the Assistance Data Support List in the A GNSS Provide Capabilities |E.

5. Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the
UE asindicated in the step 4 and in accordance with clause 6.2.6 of TS 37.571-5 [20], and with the values
defined in clause 6.2.7 of TS 37.571-5[20]. If the UE message at step 4 includes the ackRequested |E set to
TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.

6. Send an LPP REQUEST LOCATION INFORMATION message to obtain afix.

7. lgnore any Error messages that the UE may report in LPP PROVIDE LOCATION INFORMATION messages
until it has been able to acquire the GNSS signals and reports the first GNSS Measurement Information or
Location Information.

8. Discard the first GNSS Measurement I nformation or Location Information.

9. Record the time of reception of the next LPP PROVIDE LOCATION INFORMATION message after reception
of the first GNSS Measurement Information or Location Information.

10. After the reception of the first GNSS Measurement Information or Location Information reported in a LPP
PROVIDE LOCATION INFORMATION message, every time the UE returns a GNSS M easurement
Information or Location Information in the LPP PROVIDE LOCATION INFORMATION message record the
time of reception and the result. If the difference between the time of reception and the time of reception of the
previous result is lessthan 1.5 seconds or greater than 2.5 seconds, or if the UE reports an Error in any LPP
PROVIDE LOCATION INFORMATION messages, then record one Bad Result. Otherwise process the result as
specified in step 11.

10a. If the UE messages at steps 7 to 10 include the ackRequested | E set to TRUE, then the SS shall send LPP
acknowledgment messages as required.

11. For UE based testing compare the reported L ocation Information in the LPP PROVIDE LOCATION
INFORMATION message against the simulated position of the UE at the time of applicability reported in the
Location Information, and cal culate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position
error against the value in table 7.5.10 or 7.5.11 and record one Good Result or Bad Result as appropriate; or

For UE assisted testing convert the GNSS Measurement |nformation reported in the LPP PROVIDE
LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then
compare the result against the simulated position of the UE at the time of applicability reported in the GNSS
Measurement Information, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D
position error against the valuein table 7.5.10 or 7.5.11 and record one Good Result or Bad Result as

appropriate.

12.1f the UE sends the first LPP PROVIDE LOCATION INFORMATION that contains GNSS Measurement
Information or Location Information later than 240s after the start of the GN'SS scenario, fail the UE and stop the
test early. Otherwise collect LPP PROVIDE LOCATION INFORMATION results during 900s, starting from the
timerecorded in step 9. If at any time the difference between the times of reception of two consecutive resultsis
greater than 240s, fail the UE and stop the test early. Use the collected Good Results and Bad Results to
determine the PASS/FAIL according to clause 7.5.6.

13. Release the signalling connection.

7.5.5.3 Message contents

M essage contents are according to TS 36.508 [18] clauses 4.6 and 4.7 and as follows:

RESET UE POSITIONING STORED INFORMATION

Information Element Value/remark
UE POSITIONING TECHNOLOGY AGNSS
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LPP REQUEST CAPABILITIES

Information Element Value/remark
a-gnss-RequestCapabilities TRUE

LPP REQUEST LOCATION INFORMATION

Information Element Value/remark Comment
commonlEsRequestLocationinformation
> |locationIinformationType ‘locationEstimateRequired’ or Depending on test

‘locationMeasurementsRequired’ case and UE
capabilities, i.e.
support for UE-based
or UE-assisted

> periodicalReporting

>> reportingAmount ‘ra-Infinity’ Infinite means during
the complete test time

>> reportinglnterval ‘ri0-5' 2 seconds

> additionallnformation ‘onlyReturninformationRequested’

> qos

>> horizontalAccuracy (Sub-Test 1) ‘19’ (51.2m)

>> horizontalAccuracy (Sub-Tests 2 to 10) ‘13’ (24.5m)

>> verticalCoordinateRequest FALSE

>> responseTime Not present

a-gnss-RequestLocationInformation

> gnss-Positioninglnstructions

>> gnssMethods

>>> gnss-ids Sub-test 1: ‘gps’

Sub-test 2: ‘glonass’

Sub-test 3: ‘galilec’

Sub-test 4: ‘gps’

Sub-test 5: ‘gps’ and ‘glonass’
Sub-test 8: ‘gps’ and ‘galilec’
Sub-test 9: ‘bds’

Sub-test 10: ‘gps’and’bds’
Sub-test 11: ‘gps’ and ‘glonass’

and ‘bds’
>> fineTimeAssistanceMeasReq FALSE
>> adrMeasReq FALSE
>> multiFregMeasReq TRUE or FALSE Depending on UE
capabilities
>> assistanceAvailability FALSE

7.5.6 Test requirement

For the parameters specified in table 7.5.7 or 7.5.8 the UE shall meet the requirements and the success rate specified in
table 7.5.10 or 7.5.11 after the first reported position estimates.

NOTES:. 1. Inthetesting the UE may report error messages until it has been able to acquire GNSS measured
results or a position estimate. The test equipment shall only consider the first measurement report
different from an error message as the first position estimate in the requirement in table 7.5.10 or 7.5.11.

2. Dueto the statistical nature of the resultsit is not possible to design atest with predefined confidence
level for the successratein table 7.5.10 or 7.5.11, therefore a simple PASS/FAIL of the results gathered
against this success rate is used.
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Table 7.5.7: Test parameters Moving scenario and periodic update - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 5
HDOP Range - 1.8t0 2.5
Propagation condition - AWGN
GPS L1 C/A Signal for all dBm -130
satellites

Table 7.5.8: Test parameters Moving scenario and periodic update - Sub-Tests 2 to 5 and Sub-Tests 8

to 10
System Parameters Unit Value
Number of generated satellites per system - See Table 7.5.9
Total number of generated satellites - 6
HDOP Range per system - 1l4t02.1
Propagation conditions - AWGN
Galileo Reference signal power level for all satellites dBm -127
GPS® Reference signal power level for all satellites dBm -128.5
GLONASS Reference signal power level for all satellites dBm -131
BDS Reference signal power level for all satellites dBm -133
NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.

Table 7.5.9: Satellite allocation

Satellite allocation for each constellation

GNSS 10 GNSS 2 GNSS 30
Single constellation 6 -- --
Dual constellation 3 3 --
Triple constellation 2 2 2
NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.

Table 7.5.10: Test requirements for Moving scenario and periodic update - Sub-Test 1

System Success rate 2-D position error Periodical reporting
interval
All 95 % 101.3 m Between 1.5 s and 2.5s

Table 7.5.11: Test requirements for Moving scenario and periodic update - Sub-Tests 2 to 5 and Sub-

Tests 8to 10

System

Success rate

2-D position error

Periodical reporting interval

All

95 %

51.3m

Between 1.5 s and 2.5s

7.5A  Moving scenario and periodic update (Rel-14 onwards)

7.5A.1

Same as defined in clause 7.5.1.

Sub-tests

7.5A.2

Same as defined in clause 7.5.2.

Test purpose
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7.5A.3 Test applicability

Thistest appliesto all types of E-UTRA UE with LPP Release 14 onwards that supports A-GNSS with periodical
reporting.
NOTE: The capability to support periodical reporting isindicated in LPP [4] by either omitting the field
periodical ReportingNotSupported-r14 in the LPP PROVIDE CAPABILITIES message, or by including

the field periodical ReportingNotSupported-r 14 in the LPP PROVIDE CAPABILITIES message but with
bits for UE-assisted or UE-based mode set to zero.

7.5A.4 Minimum conformance requirements

Same as defined in clause 7.5.4.

7.5A.5 Test description
Same as defined in clause 7.5.5.

7.5A.6 Test requirement
Same as defined in clause 7.5.6.

8 E-UTRA ECID measurement requirements

8.1 UE Rx — Tx Time Difference

8.1.1 E-UTRAN FDD UE Rx — Tx time difference case (Rel-9 to Rel-11)

8.11.1 Test purpose

The purpose of thistest isto verify that the E-UTRAN FDD UE Rx — Tx time difference measurement accuracy is
within the specified limitsin TS 36.133 [23] clause 9.1.9.

8.1.1.2 Test applicability

Thistest appliesto all types of EFUTRA FDD UE release 9 to release 11 that supports ECID positioning.

8.1.1.3 Minimum conformance requirements
NOTE: This measurement is used for UE positioning purposes.
The UE RX-TX time difference is measured from the PCell.
The accuracy requirementsin Table 8.1.1.3-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
No changes to the uplink transmission timing are applied during the measurement period.

RSRP|4sm according to clause E.1 for a corresponding Band.
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Table 8.1.1.3-1: UE Rx — Tx time difference measurement accuracy

Conditions
Downlink lo Note1 range
Accuracy - transmission .
Es/lot bandwidth of E-UTRA °peraN‘;Q% band groups Minimum lo Maximum lo
PCell
Tg Note2 dB MHz dBn,::gésskHz dBm/BWochannel
FDD_ANoe7 TDD_A -121 -50
FDD_B -120.5 -50
FDD_C,TDD_C -120 -50
FDD_D -119.5 -50
+20 >-3dB <3 MHz FDD E,TDD E -119 -50
FDD_F -118.5 -50
FDD_GNoe4 -118 -50
FDD_H -117.5 -50
FDD N -114.5 -50
+10 >-3dB =5 MHz Note 3 Note 3 Note 3
NOTE 1: When in dBm/15kHz, the minimum lo condition is expressed as the average lo per RE over all REs in
that symbol. lo may be different in different symbols within a subframe.
NOTE 2: Ts is the basic timing unit defined in TS 36.211 [26].
NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth < 3 MHz.
NOTE 4: Except Band 29.
NOTE 5: The condition level is increased by A>0, when applicable, as described in TS 36.521-3 [25] Sections
1.4.2 and 1.4.3.
NOTE 6: E-UTRA operating band groups are as defined in Section 4.4.2.
NOTE 7: Except Band 32.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.9 and A.9.7.1.

8.1.1.4 Test description

The test consists of two sub-tests; the difference between the sub-tests is the bandwidth, 1.4 MHz and 10 MHz. Each
sub-test has two test points with time delays starting at 32 Ts and 5008 Ts respectively. There isonly one active cell in
the tests. The tested UE is connected with the serving cell, configured to transmit SRS signals periodically, and
signalled to report UE Rx — Tx time difference measurement. The test equipment measures the transmit timing of the
UE using the transmitted SRS. The test equipment then compares this timing to the UE Rx-Tx measurement reported by
the UE.

8.1.14.1 Initial conditions
Test Environment: Normal as defined in TS 36.508 [18] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.1.

Channel Bandwidth to be tested: 1.4 and 10 MHz. In the case that 1.4 MHz channel bandwidth is not defined for the
operating band under test, as defined in TS 36.101 [2] clause 5.6.1, then the corresponding sub-test shall be omitted.

1. Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in Annex A
figure A.5afor 4RX capable UE without any 2RX bands. Otherwise use Annex A figure A.5.

2. Propagation conditions are set according to clause 4.6.2.1.
3. Message contents are defined in clause 8.1.1.4.3.

4. Cell 1istheserving cell. Cell 1isthe cell used for connection setup with the power levels set accordingto TS
36.521-3 [25] clauses C.0 and C.1 for this test.
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8.1.1.4.2 Test procedure

1

3.
4.

Bring the UE to State 3A or 3A-RF according to TS 36.508 [18] clause 4.5.3A or 5.2A.2, using ava ue of initial
timing advance command Ta = 2 in the Random Access Response which indicates an initial timing advance
value Nta = 32 Ts. Note that in the remainder of the test the timing advance command Ta = 31 which indicates a
timing advance adjustment value Nta=0 Ts.

Set the parameters according to Sub-test 1 in Tables 8.1.1.5-1 and 8.1.1.5-2 as appropriate. Propagation
conditions are set according to clause 4.6.2.1.

The SS adjusts the downlink timing for Cell 1 to adelay of +8 Ts, compared to the current value.

Wait for 1.6 sto alow for the possibility that the UE makes autonomous timing adjustments.

4a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

4b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the ECID capabilities supported

by the UE in the ECID-ProvideCapabilities | E.

The SS shall transmit an LPP REQUEST LOCATION INFORMATION message, including the
ECID-RequestLocationlnformation I E. If the UE message at step 4b includes the ackRequested | E set to TRUE,
then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.

. The UE shall transmit an LPP PROVIDE LOCATION INFORMATION message including the ecid-

SgnalMeasurementlnformation IE.

As soon as possible after step 6 the SS shall measure the transmit timing of the UE using the transmitted SRS,
relative to the current downlink timing.

If the UE message at step 6 includes the ackRequested | E set to TRUE, then the SS shall send a LPP
acknowledgment message.

The SS shall check the reported value of ue-RxTxTimeDiff in the ecid-Sgnal Measurementinformation |E
provided by the UE in step 6 and compare it with the value measured in step 7. The SS shall check that the
reported value is within the limits specified in table 8.1.1.5-3 for Sub-test 1 compared to the measured value. If
the reported value is within the limits the number of successful results for “ Sub-test 1 — Test point 1” isincreased
by one. If the reported value is not within the limits, or the UE reports an error in the LPP PROVIDE
LOCATION INFORMATION message in step 6, or does not respond at step 6 within the time given by the time
|E in the ECID-RequestLocationlnformation | E in step 5, then the number of unsuccessful results for “ Sub-test 1
—Test point 1" isincreased by one.

10. Repeat steps 3-9 until the confidence level according to Annex D.4.3 is achieved.

NOTE: To avoid alarge divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 to itsinitial value after a certain amount of loops. The loop during the reset does not
count for the result statistics.

11. Repeat steps 1-10 for “ Sub-test 1 — Test point 2”. Set a value of initial timing advance command Ta = 313 in the

Random Access Response which indicates an initial timing advance value Nta = 5008 Tsin step 1.

12. Repeat steps 1-11 for Sub-test 2 (consisting of Test point 1 and Test point 2) in Tables8.1.1.5-1 and 8.1.1.5-2 as

appropriate. In step 3 the SS adjusts the downlink timing for Cell 1 to adelay of +4 Ts compared to the current
value.

If both test points of a sub-test pass, the sub-test passes. If onetest point of a sub-test fails, the sub-test fails.

If al (applicable) sub-tests pass, the whole test passes. If one (applicable) sub-test fails, the whole test fails.

8.1.1.4.3 Message contents

M essage contents are according to TS 36.508 [18] clause 4.6 with the following exceptions:
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Table 8.1.1.4.3-1: SoundingRS-RL-ConfigCommon-DEFAULT: UE Rx — Tx time difference for E-
UTRAN FDD test requirement

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-21 SoundingRS-UL-ConfigCommon-DEFAULT

Information Element Value/remark Comment Condition
SoundingRS-UL-ConfigCommon-DEFAULT ::=
SEQUENCE {
setup SEQUENCE {
srs-BandwidthConfig bw7 for sub-test 1 Set according to
bw5 for sub-test 2 specific sub-test
srs-SubframeConfig Scl FDD
ackNackSRS-SimultaneousTransmission FALSE
srsMaxUpPts Not present FDD
}

Table 8.1.1.4.3-2: SoundingRS-RL-ConfigDedicated-DEFAULT: UE Rx — Tx time difference for E-

UTRAN FDD test requirement

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-22 SoundingRS-UL-ConfigDedicated-DEFAULT

Information Element Value/remark Comment Condition
SoundingRS-UL-ConfigDedicated-DEFAULT ::=
CHOICE {
setup SEQUENCE {
srs-Bandwidth bw0 bwO0 used with no
frequency hopping.
bw3 used with
frequency hopping
srs-HoppingBandwidth hbwO
freqDomainPosition 0
duration TRUE Indefinite duration
srs-Configindex 0
transmissionComb 0
cyclicShift cs0 No cyclic shift
}
}

Table 8.1.1.4.3-2a: LPP REQUEST CAPABILITIES: UE Rx — Tx time difference for E-UTRAN FDD test
requirement

Value/remark
TRUE

Information Element
ecid-RequestCapabilities
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Table 8.1.1.4.3-3: ECID-RequestLocationinformation: UE Rx — Tx time difference for E-UTRAN FDD
test requirement

Derivation Path: TS 36.355 clause 6.2
Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1

}

endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation

SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 2
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE
}
environment Not present
locationCoordinateTypes Not present
velocityTypes Not present
}
a-gnss-RequestLocationinformation Not present
otdoa-RequestLocationInformation Not present
ecid-RequestLocationInformation ::=
SEQUENCE {
requestedMeasurements 001 ueRxTxReq
}
epdu-RequestLocationinformation Not Present
}
}
}
}
}
}
}
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Table 8.1.1.4.3-4: ECID-ProvideLocationInformation: UE Rx — Tx time difference for E-UTRAN FDD
test requirement

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvideLocationIinformation Not present.

a-gnss-ProvideLocationinformation Not present

otdoa-ProvideLocationinformation Not present

ecid-ProvideLocationInformation ::=
SEQUENCE {

ecid-SignalMeasurementinformation ::=
SEQUENCE {

primaryCellMeasuredResults Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {

physCellild
cellGloballd
arfcnEUTRA
systemFrameNumber
rsrp-Result Not Present
rsrg-Result Not Present
ue-RxTxTimeDiff Set according
to specific sub-
test and test
point.
}
}
}
epdu-ProvideLocationInformation Not present
}
}
}
}
}
}
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Table 8.1.1.4.3-5: CQI-ReportConfig-DEFAULT: UE Rx — Tx time difference for E-UTRAN FDD test

requirement

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

Information Element Value/remark Comment Condition
CQI-ReportConfig-DEFAULT ::= SEQUENCE {
cqgi-ReportModeAperiodic rm30 This IE should be
omitted for Sub-
test 1
nomPDSCH-RS-EPRE-Offset 0
cqi-ReportPeriodic CHOICE {
release NULL
}
8.1.15 Test requirement
Table 8.1.1.5-1 defines the primary level settings including test tolerances for all sub-tests.
Table 8.1.1.5-1: FDD UE Rx — Tx time difference test parameters
Parameter Unit Subitest Subétest
E-UTRAN RF Channel Number 1 1
BW channel MHz 1.4 10
DRX OFF
PDSCH Reference measurement channel defined in TS 36.521-3 [25] R.2 EDD R.0 FDD
clause A.1.1
PDSCH allocation
Nprs 2—3 13—36
PDCCH/PCFICH/PHICH Reference measurement channel defined in TS
36.521-3 [25] clause A.2.1 R8FDD | R6FDD
OCNG Patterns defined in TS 36.521-3 [25] clause D.1 OP.3FDD | OP.1 FDD
PBCH_RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB
PHICH_RB dB 0 0
PDCCH_RA dB
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RANote 1 dB
OCNG_RBNote 1 dB
N Note2 dBm/15 kHz -98 -98
RSRP Note3 dBm/15 kHz -101 -101
E./N, dB 2.7 2.7
lo Note dBm/1.08 MHz | -76.55 N/A
dBm/9 MHz N/A -67.35
ES/Iot dB 2.7 2.7
Propagation Condition AWGN

Note 1:  OCNG shall be used such that the resources in the active cell are fully allocated and a constant total
transmitted power spectral density is achieved for all OFDM symbols.
Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over

subcarriers and time and shall be modelled as AWGN of appropriate power for N, to be fulfilled.

Note 3: RSRP and lo levels have been derived from other parameters for information purposes. They are not settable

parameters themselves.
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Table 8.1.1.5-2: Sounding Reference Symbol Configuration to be used in FDD UE Rx — Tx time

difference test

Field Sub-test1 | Sub-test?2 Comment
Value
srsBandwidthConfiguration bw7 | bw5
srsSubframeConfiguration scl
ackNackSrsSimultaneousTransmission FALSE
srsMaxUpPTS N/A Not applicable for FDD
srsBandwidth 0 No hopping
srsHoppingBandwidth hbw0
frequencyDomainPosition 0
Duration TRUE Indefinite duration
Srs-Configurationindex 0 SRS periodicity of 2ms.
transmissionComb 0
cyclicShift cs0 No cyclic shift
SRS-AntennaPort anl Number of antenna ports used
for SRS transmission
Note: For further information see clause 6.3.2 in 3GPP TS 36.331 [22].

The UE Rx — Tx time difference measurement accuracy shall fulfil the requirementsin Table 8.1.1.5-3.

Table 8.1.1.5-3: Test requirements UE Rx — Tx time difference measurement accuracy requirements

Sub-test 1

Sub-test 2

Lowest reported value

(Measured value from step 7 - 23) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1

(Measured value from step 7 - 13) Ts
convertedto RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1

Highest reported value

(Measured value from step 7 + 23) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1

(Measured value from step 7 + 13) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1

NOTE: Each sub-test in table 8.1.1.5-3 has two test points starting at 32 Ts and 5008 Ts.
The test tolerances are defined in Annex C.

For the overall test to pass, the ratio of successful reported valuesin each test point of each sub-test shall be more than
90% with a confidence level of 95%. In the case that 1.4 MHz channel bandwidth is not defined for the operating band
under test then Sub-test 1 shall be omitted.

8.1.1A E-UTRAN FDD UE Rx — Tx time difference case (Rel-12 onwards)

8.1.1A1

Same as defined in clause 8.1.1.1.

Test purpose

8.1.1A.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 12 onwards that supports ECID positioning.

8.1.1A.3

Same as defined in clause 8.1.1.3 except that Table 8.1.1A.3-1 replaces Table 8.1.1.3-1.

Minimum conformance requirements
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Table 8.1.1A.3-1: UE Rx — Tx time difference measurement accuracy from Release 12 onwards

Conditions
) lo Note! range
Accuracy - Downlink -
Es/lot bandwidth E-UTRA °peraNt;Q% band groups Minimum lo Maximum lo
Tg Note2 dB MHz dBlTI:I‘g(;SSkHZ dBm/BWochannel
FDD ANoe7 TDD A -121 -50
FDD_B -120.5 -50
FDD C,TDD C -120 -50
FDD_D -119.5 -50
120 >-3dB 21.4 MHz FDD_E, TDD_E -119 -50
FDD_F -118.5 -50
FDD G Noe4 -118 -50
FDD _H -117.5 -50
FDD N -114.5 -50
114 >-3dB >3 MHz Note 3 Note 3 Note 3
+10 >-3dB =5 MHz Note 3 Note 3 Note 3
17 >-3dB 210 MHz Note 3 Note 3 Note 3
NOTE 1: When in dBm/15kHz, the minimum lo condition is expressed as the average lo per RE over all REs in
that symbol. lo may be different in different symbols within a subframe.
NOTE 2: Ts is the basic timing unit defined in TS 36.211 [26].
NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth 21.4 MHz.
NOTE 4: Except Band 29.
NOTE 5: The condition level is increased by A>0, when applicable, as described in TS 36.521-3 [25] Sections
1.4.2 and 1.4.3.
NOTE 6: E-UTRA operating band groups are as defined in Section 4.4.2.
NOTE 7: Except Band 32.
8.1.1A4 Test description

Same as defined in clause 8.1.1.4.

8.1.1A4.1

Initial conditions

Same as defined in clause 8.1.1.4.1.

8.1.1A4.2

Test procedure

Same as defined in clause 8.1.1.4.2.

8.1.1A.4.3

Message contents

Same as defined in clause 8.1.1.4.3.

8.1.1A.5

Test requirement

Same as defined in clause 8.1.1.5 except that Table 8.1.1A.5-3 replaces Table 8.1.1.5-3.

Table 8.1.1A.5-3: Test requirements UE Rx — Tx time difference measurement accuracy requirements

Sub-test 1

Sub-test 2

Lowest reported value

(Measured value from step 7 - 23) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1

(Measured value from step 7 - 10) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1

Highest reported value

(Measured value from step 7 + 23) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1

(Measured value from step 7 + 10) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1
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8.1.2 E-UTRAN TDD UE Rx — Tx time difference case (Rel-9 to Rel-11)

8.1.2.1 Test purpose

The purpose of thistest isto verify that the EFUTRAN TDD UE Rx — Tx time difference measurement accuracy is
within the specified limitsin TS 36.133 [23] clause 9.1.9.

8.1.2.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 9 to release 11 with LPP release 13 onwards that supports
ECID positioning. Note that for L PP releases before release 13 the UE TDD Rx - Tx time difference measurement
report mapping is ambiguous and therefore this test shall not be used.
8.1.2.3 Minimum conformance requirements

NOTE: This measurement is used for UE positioning purposes.
The UE RX-TX time difference is measured from the PCell.
The accuracy requirementsin Table 8.1.1.3-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.

No changes to the uplink transmission timing are applied during the measurement period.

RSRP|4sm according to clause E.1 for a corresponding Band.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.9 and A.9.7.1.

8.1.2.4 Test description

The test consists of two sub-tests; the difference between the sub-testsis the bandwidth, 1.4 MHz and 10 MHz. Each
sub-test has two test points with time delays starting at 32 Ts and 5008 T respectively. Thereis only one active cell in
the tests. The tested UE is connected with the serving cell, configured to transmit SRS signals periodically, and
signalled to report UE Rx — Tx time difference measurement. The test equipment measures the transmit timing of the
UE using the transmitted SRS. The test equipment then compares this timing to the UE Rx-Tx measurement reported by
the UE.

8.1.24.1 Initial conditions
Test Environment: Normal as defined in TS 36.508 [18] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.2.

Channel Bandwidth to be tested: 1.4 and 10 MHz. In the case that 1.4 MHz channel bandwidth is not defined for the
operating band under test, as defined in TS 36.101 [2] clause 5.6.1, then the corresponding sub-test shall be omitted.

1. Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in Annex A
figure A.5afor 4RX capable UE without any 2RX bands. Otherwise use Annex A figure A.5.

2. Propagation conditions are set according to clause 4.6.2.1.
3. Message contents are defined in clause 8.1.2.4.3.

4. Cell 1isthe serving cell. Cell 1isthe cell used for connection setup with the power levels set accordingto TS
36.521-3 [25] clauses C.0 and C.1 for thistest.

8.1.2.4.2 Test procedure

1. Bring the UE to State 3A or 3A-RF according to TS 36.508 [18] clause 4.5.3A or 5.2A.2, using a value of initial
timing advance command Ta = 2 in the Random Access Response which indicates an initial timing advance
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value Nta = 32 Ts. Note that in the remainder of the test the timing advance command Ta = 31 which indicates a
timing advance adjustment value Nta=0 Ts.

2. Set the parameters according to Sub-test 1 in Tables 8.1.2.5-1 and 8.1.5.2-2 as appropriate. Propagation
conditions are set according to clause 4.6.2.1.

3. The SS adjusts the downlink timing for Cell 1 to adelay of +8 Ts, compared to the current value.
4. Wait for 1.6 sto alow for the possihility that the UE makes autonomous timing adjustments.
4a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

4b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the ECID capabilities supported
by the UE in the ECID-ProvideCapabilities |E. The |E ueRXTxSupTDD-r13 shall be present (TRUE).

5. The SSshall transmit a LPP REQUEST LOCATION INFORMATION message, including the
ECID-ReguestLocationlnformation |E. If the UE message at step 4b includes the ackRequested | E set to TRUE,
then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.

6. The UE shall transmit an LPP PROVIDE LOCATION INFORMATION message including the ecid-
SgnalMeasurementlnformation | E.

7. Assoon as possible after step 6 the SS shall measure the transmit timing of the UE using the transmitted SRS,
relative to the current downlink timing.

8. If the UE message at step 6 includes the ackRequested | E set to TRUE, then the SS shall send aL PP
acknowledgment message.

9. The SSshall check the reported value of ue-RxTxTimeDiff in the ecid-Sgnal Measurementinformation |E
provided by the UE in step 6 and compare it with the value measured in step 7. The SS shall check that the
reported values are within the limits specified in table 8.1.2.5-3 for Sub-test 1 compared to the measured val ue.
If the reported value is within the limits the number of successful results for “ Sub-test 1 — Test point 1” is
increased by one. If the reported value is not within the limits, or the UE reports an error in the LPP PROVIDE
LOCATION INFORMATION message in step 6, or does not respond at step 6 within the time given by the time
|E in the ECID-RequestLocationlnformation | E in step 5, then the number of unsuccessful results for “ Sub-test 1
—Test point 1" isincreased by one.

10. Repeat steps 3-9 until the confidence level according to Annex D.4.3 is achieved.
NOTE: To avoid alarge divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 to itsinitial value after a certain amount of loops. The loop during the reset does not
count for the result statistics.

11. Repeat steps 1-10 for “ Sub-test 1 — Test point 2”. Set a value of initial timing advance command Ta = 313 in the
Random Access Response which indicates an initial timing advance value Nta = 5008 Tsin step 1.

12. Repeat steps 1-11 for Sub-test 2 (consisting of Test point 1and Test point 2) in Tables 8.1.2.5-1 and 8.1.2.5-2 as
appropriate. In step 3 the SS adjusts the downlink timing for Cell 1 to adelay of +4 Ts compared to the current
value.

If both test points of a sub-test pass, the sub-test passes. If onetest point of a sub-test fails, the sub-test fails.

If al (applicable) sub-tests pass, the whole test passes. If one (applicable) sub-test fails, the whole test fails.

8.1.2.4.3 Message contents

M essage contents are according to TS 36.508 [18] clause 4.6 with the following exceptions:
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Table 8.1.2.4.3-1: SoundingRS-RL-ConfigCommon-DEFAULT: UE Rx — Tx time difference for E-
UTRAN TDD test requirement

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-21 SoundingRS-UL-ConfigCommon-DEFAULT

Information Element Value/remark Comment Condition
SoundingRS-UL-ConfigCommon-DEFAULT ::=
SEQUENCE {
setup SEQUENCE {
srs-BandwidthConfig bw7 for sub-test 1 Set according to
bw5 for sub-test 2 specific sub-test
srs-SubframeConfig Scl TDD
ackNackSRS-SimultaneousTransmission FALSE
srsMaxUpPts TRUE TDD
}

Table 8.1.2.4.3-2: SoundingRS-RL-ConfigDedicated-DEFAULT: UE Rx — Tx time difference for E-
UTRAN TDD test requirement

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-22 SoundingRS-UL-ConfigDedicated-DEFAULT

Information Element Value/remark Comment Condition
SoundingRS-UL-ConfigDedicated-DEFAULT ::=
CHOICE {
setup SEQUENCE {
srs-Bandwidth bw0 bwO0 used with no
frequency hopping.
bw3 used with
frequency hopping
srs-HoppingBandwidth hbwO
freqDomainPosition 0
duration TRUE Indefinite duration
srs-Configindex 10
transmissionComb 0
cyclicShift cs0 No cyclic shift
}
}

Table 8.1.2.4.3-2a: LPP REQUEST CAPABILITIES: UE Rx — Tx time difference for E-UTRAN TDD test
requirement

Information Element Value/remark
ecid-RequestCapabilities TRUE

Table 8.1.2.4.3-2b: LPP PROVIDE CAPABILITIES: UE Rx — Tx time difference for E-UTRAN TDD test
requirement

Information Element Value/remark
UeRXTxSupTDD-r13 TRUE
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Table 8.1.2.4.3-3: ECID-RequestLocationinformation: UE Rx — Tx time difference for E-UTRAN TDD
test requirement

Derivation Path: TS 36.355 clause 6.2
Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1

}

endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation

SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 2
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE
}
environment Not present
locationCoordinateTypes Not present
velocityTypes Not present
}
a-gnss-RequestLocationinformation Not present
otdoa-RequestLocationInformation Not present
ecid-RequestLocationInformation ::=
SEQUENCE {
requestedMeasurements 001 ueRxTxReq
}
epdu-RequestLocationinformation Not Present
}
}
}
}
}
}
}
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Table 8.1.2.4.3-4: ECID-ProvideLocationInformation: UE Rx — Tx time difference for E-UTRAN TDD
test requirement

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvideLocationIinformation Not present.

a-gnss-ProvideLocationinformation Not present

otdoa-ProvideLocationIinformation Not present

ecid-ProvideLocationInformation ::=
SEQUENCE {

ecid-SignalMeasurementinformation ::=
SEQUENCE {

primaryCellMeasuredResults Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {

physCellild
cellGloballd
arfcnEUTRA
systemFrameNumber
rsrp-Result Not Present
rsrg-Result Not Present
ue-RxTxTimeDiff Set according
to specific sub-
test and test
point.
}
}
}
epdu-ProvideLocationInformation Not present
}
}
}
}
}
}
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Table 8.1.2.4.3-5: CQI-ReportConfig-DEFAULT: UE Rx — Tx time difference for E-UTRAN TDD test

requirement

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

Information Element

Value/remark

Comment

Condition

CQI-ReportConfig-DEFAULT ::= SEQUENCE {

cqgi-ReportModeAperiodic rm30 This IE should be
omitted for Sub-
test 1
nomPDSCH-RS-EPRE-Offset 0
cqi-ReportPeriodic CHOICE {
release NULL
}
8.1.25 Test requirement

Table 8.1.2.5-1 defines the primary level settings including test tolerances for all sub-tests.

Table 8.1.2.5-1: Cell specific test parameters for UE Rx-Tx time difference measurement

Parameter Unit Sub-test 1 | Sub-test 2

E-UTRAN RF Channel Number - 1 1

BW channel MHz 1.4 10

Uplink-downlink configuration of cell No© 1 1 1

Special subframe configuration of cell No© 1 6 6

PDSCH Reference measurement channel defined in - R.2 TDD R.0 TDD

TS 36.521-3 [25] clause A.1.2

PDSCH allocation Ners 2-3 13-36

PDCCH/PCFICH/PHICH Reference measurement - R.8 TDD R.6 TDD

channel defined in TS 36.521-3 [25] clause A.2.2

OCNG Patterns defined in TS 36.521-3 [25] clause - OP.3TDD | OP.1 TDD

D.2

PBCH_RA dB

PBCH_RB dB

PSS RA dB

SSS_RA dB

PCFICH_RB dB

PHICH RA dB

PHICH RB dB 0 0

PDCCH RA dB

PDCCH_RB dB

PDSCH_RA dB

PDSCH _RB dB

OCNG_RANote 2 dB

OCNG_RBNote2 dB

N, Noes dBm/15 kHz -98 -98

RSRP Note 4 dBm/15 kHz -100.7 -100.7

E./N, dB 2.7 2.7

|o Note 4 dBm/1.08 MHz -77.55 N/A

dBm/9 MHz N/A -67.35

ES/I o dB -2.7 -2.7

Propagation Condition AWGN

Note 1:  For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in
3GPP TS 36.211 [26].

Note 2:  OCNG shall be used such that the cell is fully allocated and a constant total transmitted
power spectral density is achieved for all OFDM symbols.

Note 3: Interference from other cells and noise sources not specified in the test is assumed to
be constant over subcarriers and time and shall be modelled as AWGN of appropriate
power for N, to be fulfilled.

Note 4: RSRP and lo levels have been derived from other parameters for information purposes.
They are not settable parameters themselves.
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Table 8.1.2.5-2: Sounding Reference Symbol Configuration to be used in TDD UE Rx — Tx time

difference test

Field Sub-test1 | Sub-test?2 Comment
Value
srsBandwidthConfiguration bw7 | bw5
srsSubframeConfiguration scl
ackNackSrsSimultaneousTransmission FALSE
srsMaxUpPTS TRUE
srsBandwidth 0 No hopping
srsHoppingBandwidth hbw0
frequencyDomainPosition 0
Duration TRUE Indefinite duration
Srs-Configurationindex 10 SRS periodicity of 10ms.
transmissionComb 0
cyclicShift cs0 No cyclic shift
SRS-AntennaPort anl Number of antenna ports used
for SRS transmission
Note: For further information see clause 6.3.2 in 3GPP TS 36.331 [22].

The UE Rx — Tx time difference measurement accuracy shall fulfil the requirementsin Table 8.1.2.5-3.

Table 8.1.2.5-3: Test requirements UE Rx — Tx time difference measurement accuracy requirements

Sub-test 1

Sub-test 2

Lowest reported value

(Measured value from step 7 - 23) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-2

(Measured value from step 7 - 13) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-2

Highest reported value

(Measured value from step 7 + 23) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-2

(Measured value from step 7 + 13) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-2

NOTE: Each sub-test in table 8.1.2.5-3 has two test points starting at 32 Ts and 5008 Ts.

The test tolerances are defined in Annex C.

For the overall test to pass, the ratio of successful reported valuesin each test point of each sub-test shall be more than
90% with a confidence level of 95%. In the case that 1.4 MHz channel bandwidth is not defined for the operating band

under test then Sub-test 1 shall be omitted.

8.1.2A E-UTRAN TDD UE Rx — Tx time difference case (Rel-12 onwards)

8.1.2A.1
Same as defined in clause 8.1.2.1.

Test purpose

8.1.2A.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 12 onwards with LPP release 13 onwards that supports ECID
positioning. Note that for LPP releases before release 13 the UE TDD Rx - Tx time difference measurement report
mapping is ambiguous and therefore this test shall not be used.

8.1.2A.3

Minimum conformance requirements

Same as defined in clause 8.1.2.3 except that Table 8.1.1A.3-1 replaces Table 8.1.1.3-1.

8.1.2A.4
Same as defined in clause 8.1.2.4.

Test description
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8.1.2A4.1 Initial conditions
Same as defined in clause 8.1.2.4.1.

8.1.2A4.2 Test procedure
Same as defined in clause 8.1.2.4.2.

8.1.2A.4.3 Message contents
Same as defined in clause 8.1.2.4.3.

8.1.2A5 Test requirement
Same as defined in clause 8.1.2.5 except that Table 8.1.2A.5-3 replaces Table 8.1.2.5-3.

Table 8.1.2A.5-3: Test requirements UE Rx — Tx time difference measurement accuracy requirements

Sub-test 1 Sub-test 2
(Measured value from step 7 - 23) Ts (Measured value from step 7 - 10) Ts
Lowest reported value converted to RX-TX_TIME_DIFFERENCE converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-2 according to Table 4.6.3-2
(Measured value from step 7 + 23) Ts (Measured value from step 7 + 10) Ts
Highest reported value converted to RX-TX_TIME_DIFFERENCE converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-2 according to Table 4.6.3-2

8.1.3 E-UTRAN FDD UE Rx—Tx Time Difference under Time-Domain
Measurement Resource Restriction with Non-MBSFN ABS (elCIC)

8.1.3.1 Test purpose

To verify that the EFUTRAN FDD UE Rx — Tx time difference measurement accuracy is within the specified limits
under a time-domain measurement resource restriction pattern, and when non-MBSFN ABS is configured in the
interfering cells.

8.1.3.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 10 and ECID positioning. Applicability requires support for
FGI hit 115.

8.1.3.3 Minimum conformance requirements
NOTE: This measurement isused for UE positioning purposes.

The requirements in this section apply for UE configured with a time-domain measurement resource restriction pattern
for PCell measurements. The UE Rx-Tx time difference is measured from the Pcell.

The accuracy requirementsin Table 8.1.3.3-1 are valid under the following conditions:
- Cell specific reference signals are transmitted either from one, two or four antenna ports,
- Conditions defined in 36.101[ 2] Clause 7.3 for reference sensitivity are fulfilled,
- No changes to the uplink transmission timing are applied during the measurement period,
RSRPJssm according to Annex E.4 for a corresponding Band,

- Thetime domain measurement resource restriction pattern configured for the PCell indicates at least one
subframe per radio frame for performing the PCell measurements,

ETSI



3GPP TS 37.571-1 version 14.4.0 Release 14 115 ETSITS 137 571-1 V14.4.0 (2018-01)

- Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

Table 8.1.3.3-1: UE Rx-Tx time difference measurement accuracy under time domain measurement
resource restriction

Conditions
Downlink lo Note 1.5 range
Accuracy | = transmission .
Es/lot Note® bandwidth of E-UTRA °peraNE,'tQ§ band Minimum lo Maximum lo
PCell groups
Tg Note 2 dB MHz dBm/15kHz o7 | dBm/BWchannel

FDD ANo€d TDD A -121 -50
FDD B -120.5 -50
FDD C, TDD C -120 -50
FDD D -119.5 -50
+20 >-3dB <3 MHz FDD E, TDD E -119 -50
FDD F -118.5 -50
FDD G Note4 -118 -50
FDD H -117.5 -50
FDD N -114.5 -50

+10 >-3 dB 25 MHz Note 3 Note 3 Note 3

NOTE 1: When in dBm/15kHz, the minimum lo condition is expressed as the average lo per RE over all REs in
that symbol. lo may be different in different symbols within a subframe.

NOTE 2: Ts is the basic timing unit defined in TS 36.211.

NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth < 3 MHz.

NOTE 4: Except Band 29.

NOTE 5: lo is defined for the subframes indicated by the time-domain measurement resource restriction
pattern for serving cell measurements. The specified lo range applies to CRS and non-CRS symbols.
lo may be different in different symbols within a subframe.

NOTE 6: CRS Es/lot is in subframes indicated for PCell measurements by the time-domain measurement
resource restriction pattern.

NOTE 7: The condition level is increased by A>0, when applicable, as described in TS 36.521-3 [25] Sections
1.4.2 and 1.4.3.

NOTE 8: E-UTRA operating band groups are as defined in Section 4.4.2.

NOTE 9: Except Band 32.

NOTE: Itisup to the UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.

The normative reference for thisrequirement is TS 36.133 [23] clause 9.1.9.3 and A.9.7.3.

8.1.3.4 Test description
The test has two test points with time delays starting at 32 Ts and 5008 Ts, respectively.

In thistest case, there are two synchronous cells, Cell 1 and Cell 2, on the same RF channel. Cell 1 isthe PCell on
which UE Rx-Tx is measured, and Cell 2 isthe interfering cell. Non-MBSFN ABS pattern is configured in Cell 2
during the entire test.

The tested UE is connected to the PCell and configured to transmit SRS signals periodically. The SRS configuration is
provided to the UE before the measurement starts. The UE is configured to report UE Rx—Tx time difference
measurement. The test equipment measures the transmit timing of the UE using the transmitted SRS, and measures the
receive timing using the downlink CRS. The test equipment then compares the difference of these two timingsto the
UE Rx-Tx measurement reported by the UE. The UE is configured by higher layersvia Cell 1 with atime-domain
measurement resource restriction pattern for performing E-UTRAN FDD intra-frequency measurements on PCell. The
information for both patterns shall be provided to the UE before the measurement starts.

8.1.34.1 Initial conditions
Test Environment: Normal as defined in TS 36.508 [18] clause 4.1.
Frequenciesto be tested: Accordingto TS 36.521-1 [24] Annex E table E-1 and TS 36.508 [18] clauses 4.4.2 and 4.3.1.
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Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1. Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in TS 36.508
[18] Annex A figure A.54 (without faders).

2. Propagation conditions are set according to clause 4.6.2.1.
3. Message contents are defined in clause 8.1.3.4.3.

4. Cell 1istheserving cell. Cell 1isthe cell used for connection setup with the power levels set accordingto TS
36.521-3 [25] clauses C.0 and C.1 for this test. Cell 2 isthe neighbour cells. Both cells are on the same RF
channel.

Table 8.1.3.4.1-1: General test parameters for FDD UE Rx—Tx time difference measurement under
time-domain measurement resource restriction with non-MBSFN ABS

Parameter Unit Value Comment
Serving cell (PCell) Cell 1 The measured cell
Neighbour cell Cell 2 The cell interfering to Cell 1
PCell ABS configuration Non-MBSFN ABS ,i-\s defined in TS 36.521-3 [25] Table C.3.1.1.1-
E-UTRA RF Channel Number 1 One FDD carrier frequency is used
Downlink Channel Bandwidth MHz 10 For both cells in the test
(BWchanneI)
CP length Normal For both cells in the test
DRX OFF
Time offset between cells us 3 Synchronous cells
Physical cell ID PCI (_PClceIIl - PClceliz )mod6 Cell PCls for Cell 1 and C(_el_l 2 are selected
1=0 randomly so that the condition is met

10000000100000001000 | Non-MBSFN ABS. FDD ABS Pattern Info IE, as
00001000000010000000" | defined in TS 36.423 [35], clause 9.2.54.
Configured in Cell 2.

The first/leftmost bit corresponds to the
subframe #0 of a radio frame satisfying SFN
mod 40 = 0. No MBSFN subframes are
configured in Cell 1 or Cell 2 during the ABS
subframes of Cell 2.

ABS pattern

Time-domain measurement 10000000100000001000
resource restriction pattern for 00001000000010000000° | Configured for measurements on Cell 1.
serving cell measurements

8.1.3.4.2 Test procedure

1. Bring the UE to State 3A or 3A-RF according to TS 36.508 [18] clause 4.5.3A or 5.2A.2 with exceptions listed
in 7.2A.6, using avalue of initial timing advance command Ta = 2 in the Random Access Response which
indicates an initial timing advance value Nta = 32 Ts. Note that in the remainder of the test the timing advance
command Ta = 31 which indicates a timing advance adjustment value Nta=0 Ts.

2. Set the parameters according to Tables 8.1.3.5-1 and 8.1.3.5-2. Propagation conditions are set according to
clause 4.6.2.1.

The SS adjusts the downlink timing for Cell 1 to adelay of +4 Ts, compared to the current value.
Wait for 1.6 sto allow for the possibility that the UE makes autonomous timing adjustments.
The SS shall transmit an LPP REQUEST CAPABILITIES message.

o 0 &~ W

The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the ECID capabilities supported
by the UE in the ECID-ProvideCapabilities | E.

7. The SSshdl transmit an LPP REQUEST LOCATION INFORMATION message, including the
ECID-ReguestLocationlnformation |E. If the UE message at step 6 includes the ackRequested | E set to TRUE,
then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.
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8. The UE shall transmit an LPP PROVIDE LOCATION INFORMATION message including the ecid-

SgnalMeasurementlnformation | E.

9. Assoon as possible after step 8 the SS shall measure the transmit timing of the UE using the transmitted SRS,

relative to the current downlink timing.

10. If the UE message at step 8 includes the ackReguested | E set to TRUE, then the SS shall send aL PP

acknowledgment message.

11. The SS shall check the reported value of ue-RXTXTimeDiff in the ecid-Sgnal Measurementinformation 1E
provided by the UE in step 8 and compare it with the value measured in step 9. The SS shall check that the
reported value is within the limits specified in table 8.1.3.5-3 compared to the measured value. If the reported
value is within the limits the number of successful results for the test point isincreased by one. If the reported
valueis not within the limits, or the UE reports an error in the LPP PROVIDE LOCATION INFORMATION
message in step 6, or does not respond at step 8 within the time given by the responseTime IE in the ECID-
RequestLocationlnformation |E in step 7, then the number of unsuccessful results for the test point test is

increased by one.

12. Repeat steps 3-11 until the confidence level according to Annex D.4.3 is achieved.
NOTE: To avoid alarge divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 toitsinitial value after a certain amount of loops. The loop during the reset does not

count for the result statistics.

13. Repeat steps 1-12 for test point 2.

8.1.3.4.3 Message contents

Table 8.1.3.4.3-1: SoundingRS-RL-ConfigCommon-DEFAULT: FDD UE Rx—Tx time difference
measurement under time-domain measurement resource restriction with non-MBSFN ABS (eICIC)

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-21 SoundingRS-UL-ConfigCommon-DEFAULT

Information Element Value/remark Comment Condition
SoundingRS-UL-ConfigCommon-DEFAULT ::=
SEQUENCE {
setup SEQUENCE {
srs-BandwidthConfig bw5
srs-SubframeConfig scl FDD
ackNackSRS-SimultaneousTransmission FALSE
srsMaxUpPts Not present FDD
}
}

Table 8.1.3.4.3-2: SoundingRS-RL-ConfigDedicated-DEFAULT: FDD UE Rx—Tx time difference
measurement under time-domain measurement resource restriction with non-MBSFN ABS (elCIC)

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-22 SoundingRS-UL-ConfigDedicated-DEFAULT

Information Element

Value/remark

Comment

Condition

SoundingRS-UL-ConfigDedicated-DEFAULT ::=
CHOICE {

setup SEQUENCE {

srs-Bandwidth bw0
srs-HoppingBandwidth hbwO
freqDomainPosition 0
duration TRUE Indefinite duration
srs-Configindex 0
transmissionComb 0
cyclicShift cs0 No cyclic shift
}
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Table 8.1.3.4.3-3: LPP REQUEST CAPABILITIES: FDD UE Rx-Tx time difference measurement under
time-domain measurement resource restriction with non-MBSFN ABS (elCIC)

Information Element Value/remark
ecid-RequestCapabilities TRUE

Table 8.1.3.4.3-4: ECID-RequestLocationinformation: FDD UE Rx—Tx time difference measurement
under time-domain measurement resource restriction with non-MBSFN ABS (elCIC)

Derivation Path: TS 36.355 [4] clause 6.2
Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1

}

endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
cl CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationInformation

SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
qos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 2
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE
}
environment Not present
locationCoordinateTypes Not present
velocityTypes Not present
}
a-gnss-RequestLocationinformation Not present
otdoa-RequestLocationinformation Not present
ecid-RequestLocationInformation ::=
SEQUENCE {
requestedMeasurements 001 ueRxTxReq
}
epdu-RequestLocationInformation Not Present
}
}
}
}
}
}
}
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Table 8.1.3.4.3-5: ECID-ProvideLocationinformation: FDD UE Rx-Tx time difference measurement
under time-domain measurement resource restriction with non-MBSFN ABS (elCIC)

Derivation Path: TS 36.355 [4] clause 6.2

Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvideLocationIinformation Not present.

a-gnss-ProvideLocationinformation Not present

otdoa-ProvideLocationinformation Not present

ecid-ProvideLocationInformation ::=
SEQUENCE {

ecid-SignalMeasurementinformation ::=
SEQUENCE {

primaryCellMeasuredResults Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {

physCellild
cellGloballd
arfcnEUTRA
systemFrameNumber
rsrp-Result Not Present
rsrg-Result Not Present
ue-RxTxTimeDiff Set according
to specific sub-
test and test
point.
}
}
}
epdu-ProvideLocationInformation Not present
}
}
}

e [
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Table 8.1.3.4.3-6: RadioResourceConfigDedicated-SRB2-DRB(n, m): Additional FDD UE Rx—Tx time
difference measurement under time-domain measurement resource restriction with non-MBSFN ABS

(elCIC)
Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)
Information Element Value/remark Comment Condition
RadioResourceConfigDedicated-SRB2-DRB(n, m) ::=

SEQUENCE {
MeasSubframePatternPCell-r10 CHOICE {
setup SEQUENCE {
subframePatternFDD-r10 10000000100000001000 | BIT STRING Celll
00001000000010000000° | (SIZE (40))

8.1.35 Test requirement
Table 8.1.3.5-1 defines the primary level settings including test tolerances for the test.

The UE Rx — Tx time difference measurement accuracy shall fulfil the requirementsin Table 8.1.3.5-3.
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Table 8.1.3.5-1: Cell-specific test parameters for FDD UE Rx-Tx time difference measurement under
time-domain measurement resource restriction with non-MBSFN ABS

Parameter Unit Cell 1 Cell 2

E-UTRAN RF Channel Number 1 1
Channel bandwidth (BW channel) MHz 10 10
PDSCH Reference measurement channel defined in
TS 36.521-3 [25] A.1.1 RO FDD N/A
PDSCH allocation Nors 13—36 N/A
PDCCH/PCFICH/PHICH Reference measurement
channel defined in TS 36.521-3 [25] A.2.1 R.6 FDD N/A
OCNG Patterns defined in TS 36.521-3 [25] D.1.1
(OP.1 FDD) and in D.1.6 (OP.6 FDD) OP.5 FDD OP.6 FDD
PBCH_RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB
PCFICH_RB daB Non-ABS and
PHICH RA dB ABS subframe
PHICH_RB dB 0 channel powers

n defined in Table
PDCCH_RA dB C.3.1.11-1inTS
PDCCH_RB dB 36.521-3 [25].
PDSCH_RA dB
PDSCH_RB dB
OCNG_RANotel dB
OCNG_RBNotel dB
N Noe2 dBm/15 kHz -98 -98
crsE. /N, dB 2.7 1
crs (B, /I ). . Mo dB 2.7 -0.87
CRS (Bo/l g )onas Mo dB 6.24 0.87
RSRP Note 4 dBm/15 kHz -100.7 -97
(10), . Notes dBmM/9 MHz -67.8 -67.8
(10)  pgs N dBm/9 MHz -65.75 65.75
Propagation condition AWGN

NOTE 1: OCNG shall be used such that the resources in the active cell are fully allocated and a constant total
transmitted power spectral density is achieved for all OFDM symbols.
NOTE 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over

subcarriers and time and shall be modelled as AWGN of appropriate power for NOC to be fulfilled.
Applies to all subframes.

Note 3: (ES/| Ot) is calculated in CRS REs in the subframes indicated for PCell measurements by
meas

measurement resource restriction pattern, whilst (ES/I ot )nonABS is calculated in CRS REs in the

subframes not indicated for PCell measurements by measurement resource restriction pattern.
Note 4: RSRP and lo levels have been derived from other parameters for information purposes. They are not

settable parameters themselves. (lO)meas is calculated in CRS symbols in the subframes indicated for

PCell measurements by measurement resource restriction pattern, whilst (IO)mnABS is calculated in

CRS symbols in the subframes not indicated for PCell measurements by measurement resource
restriction pattern.
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Field Value Comment
UL bandwidth 50 RBs Same as the DL bandwidth
srsBandwidthConfiguration bw5
srsSubframeConfiguration scl
ackNackSrsSimultaneousTransmission FALSE
srsMaxUpPTS N/A Not applicable for FDD
srsBandwidth 0 No hopping
srsHoppingBandwidth hbw0
frequencyDomainPosition 0
Duration TRUE Indefinite duration
srs-Configindex 0 SRS periodicity of 2ms
transmissionComb 0
cyclicShift cs0 No cyclic shift
srsAntennaPort anl Number of SRS antenna ports
Note: For further information see clause 6.3.2 in TS 36.331 [22].

Table 8.1.3.5-3: Test requirements UE Rx — Tx time difference measurement accuracy requirements

Test requirement
(Measured value from step 7 - 13) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1
(Measured value from step 7 + 13) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1

Lowest reported value

Highest reported value

NOTE: Thetest in table 8.1.3.5-3 has two test points starting at 32 Ts and 5008 Ts.
The test tolerances are defined in Annex C.

For the overall test to pass, the ratio of successful reported valuesin each test point shall be more than 90% with a
confidence level of 95%.

8.1.4 E-UTRAN TDD UE Rx—Tx Time Difference under Time-Domain
Measurement Resource Restriction with Non-MBSFN ABS (elCIC)
8.14.1 Test purpose

To verify that the EFUTRAN TDD UE Rx — Tx time difference measurement accuracy is within the specified limits
under atime-domain measurement resource restriction pattern, and when non-MBSFN ABS is configured in the
interfering cells.

8.1.4.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 10 with LPP release 13 onwards and ECID positioning.
Applicability requires support for FGI bit 115. Note that for LPP releases before release 13 the UE Rx - Tx time
difference measurement report mapping is ambiguous and therefore this test shall not be used.

8.1.4.3

NOTE:

Minimum conformance requirements
This measurement is used for UE positioning purposes.

The reguirementsin this section apply for UE configured with atime-domain measurement resource restriction pattern
for PCell measurements. The UE Rx-Tx time difference is measured from the Pcell.

The accuracy requirementsin Table 8.1.4.3-1 are valid under the following conditions:

- Cdll specific reference signals are transmitted either from one, two or four antenna ports,
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- Conditions defined in 36.101[2] Clause 7.3 for reference sensitivity are fulfilled,
- No changes to the uplink transmission timing are applied during the measurement period,
RSRP|4em according to Annex E.4 for a corresponding Band,

- Thetime domain measurement resource restriction pattern configured for the PCell indicates at least one
subframe per radio frame for performing the PCell measurements,

- Four symbols containing CRS are availablein al subframes indicated by the time domain measurement resource
restriction pattern.

Table 8.1.4.3-1: UE Rx—Tx time difference measurement accuracy under time domain measurement
resource restriction

Conditions
Downlink lo Note 1.5 range
Accurac - transmission .
Y |Eshiotheree bandwidth of E-UTRA OperaNE)'Qg band Minimum lo Maximum lo
PCell groups
Ts Note2 dB MHz dBm/15kHz Note 7 | dBm/BWchannel

FDD ANoed TDD A -121 -50
FDD B -120.5 -50
FDD C,TDD C -120 -50
FDD D -119.5 -50
+20 >-3dB <3 MHz FDD E, TDD E -119 -50
FDD F -118.5 -50
FDD G Note4 -118 -50
FDD H -117.5 -50
FDD N -114.5 -50

+10 >-3 dB 25 MHz Note 3 Note 3 Note 3

NOTE 1: When in dBm/15kHz, the minimum lo condition is expressed as the average lo per RE over all REs in
that symbol. lo may be different in different symbols within a subframe.

NOTE 2: Ts is the basic timing unit defined in TS 36.211.

NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth < 3 MHz.

NOTE 4: Except Band 29.

NOTE 5: lo is defined for the subframes indicated by the time-domain measurement resource restriction
pattern for serving cell measurements. The specified lo range applies to CRS and non-CRS symbols.
lo may be different in different symbols within a subframe.

NOTE 6: CRS Es/lot is in subframes indicated for PCell measurements by the time-domain measurement
resource restriction pattern.

NOTE 7: The condition level is increased by A>0, when applicable, as described in TS 36.521-3 [25] Sections
1.4.2 and 1.4.3.

NOTE 8: E-UTRA operating band groups are as defined in Section 4.4.2.

NOTE 9: Except Band 32.

NOTE: Itisup tothe UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.

The normative reference for this requirement is TS 36.133 [23] clause9.1.9.3 and A.9.7.4.

8.1.4.4 Test description
The test has two test points with time delays starting at 32 Ts and 5008 Ts, respectively.

In the test, there are two synchronous cells, Cell 1 and Cell 2, on the same RF channel. Cell 1 isthe PCell on which UE
Rx-Tx is measured, and Cell 2 isthe interfering cell. Non-MBSFN ABS pattern is configured in Cell 2 during the entire
test.

The tested UE is connected to the PCell and configured to transmit SRS signals periodically. The SRS configuration is
provided to the UE before the measurement starts. The UE is configured to report UE Rx—Tx time difference
measurement. The test equipment measures the transmit timing of the UE using the transmitted SRS, and measures the
receive timing using the downlink CRS. The test equipment then compares the difference of these two timingsto the
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UE Rx-Tx measurement reported by the UE. The UE is configured by higher layersvia Cell 1 with atime-domain
measurement resource restriction pattern for performing E-UTRAN TDD UE Rx-Tx time difference measurements on
PCell. The information for both patterns shall be provided to the UE before the measurement starts.

8.1.4.4.1 Initial conditions
Test Environment: Normal as defined in TS 36.508 [18] clause 4.1.
Frequenciesto be tested: Accordingto TS 36.521-1 [24] Annex E table E-1 and TS 36.508 [18] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1. Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in TS 36.508
[18] Annex A figure A.54 (without faders).

2. Propagation conditions are set according to clause 4.6.2.1.

3. Message contents are defined in clause 8.1.4.4.3.

4. Cell 1isthe serving cell. Cell 1isthe cell used for connection setup with the power levels set accordingto TS
36.521-3 [25] clauses C.0 and C.1 for thistest. Cell 2 isthe neighbour cells. Both cells are on the same RF

channel.

Table 8.1.4.4.1-1: General test parameters for E-UTRAN TDD UE Rx-Tx time difference measurement

under time-domain measurement resource restriction with non-MBSFN ABS

Parameter Unit Value Comment

Serving cell (PCell) Cell 1 Cell to be measured

Neighbour cell Cell 2 The cell interfering to Cell 1

PCell ABS configuration Non-MBSFN ABS As defined in TS 36.521-3 [25] Table C.3.1.1.1-
1

E-UTRA RF Channel Number 1 One TDD carrier frequency is used

Downlink Channel Bandwidth MHz 10 For both cells in the test

(BWchannel)

CP length Normal For both cells in the test

Special subframe configuration 6 For Cell 1 and Cell 2. For special subframe
configurations see Table 4.2-1in TS 36.211
[26].

Uplink/downlink subframe 1 For Cell 1 and Cell 2. For uplink-downlink

configuration subframe configurations see Table 4.2-in TS
36.211 [26].

DRX OFF

Time offset between cells us 3 Synchronous cells

Physical cell ID PCI

(PClecei - PClceiz )mod6
1=0

Cell PCls for Cell 1 and Cell 2 are selected
randomly so that the condition is met.

ABS pattern

‘00000000010000000001"

Non-MBSFN ABS. TDD ABS Pattern Info IE, as
defined in TS 36.423 [35], clause 9.2.54.
Configured in Cell 2.

The first/leftmost bit corresponds to the
subframe #0 of a radio frame satisfying SFN
mod 20 = 0. No MBSFN subframes are
configured in the ABS subframes in Cell 2.

Time-domain measurement
resource restriction pattern for
serving cell measurements

‘00000000010000000001"

Configured for measurements on Cell 1.

8.1.4.4.2

Test procedure

1. Bring the UE to State 3A or 3A-RF according to TS 36.508 [18] clause 4.5.3A or 5.2A.2 with exceptions listed
in 7.2A.6, using avalue of initial timing advance command Ta = 2 in the Random Access Response which
indicates an initial timing advance value Nta = 32 Ts. Note that in the remainder of the test the timing advance
command Ta = 31 which indicates a timing advance adjustment value Nta=0 Ts.
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Set the parameters according to Tables 8.1.4.5-1 and 8.1.4.5-2. Propagation conditions are set according to
clause 4.6.2.1.

The SS adjusts the downlink timing for Cell 1 to adelay of +4 Ts, compared to the current value.
Wait for 1.6 sto alow for the possibility that the UE makes autonomous timing adj ustments.
The SS shall transmit an LPP REQUEST CAPABILITIES message.

The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the ECID capabilities supported
by the UE in the ECID-ProvideCapabilities |E. The |IE ueRXTxSupTDD-r13 shall be present (TRUE).

The SS shall transmit an LPP REQUEST LOCATION INFORMATION message, including the
ECID-ReguestLocationlnformation IE. If the UE message at step 6 includes the ackRequested | E set to TRUE,
then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.

The UE shall transmit an LPP PROVIDE LOCATION INFORMATION message including the ecid-
SgnalMeasurementInformation |E.

As soon as possible after step 8 the SS shall measure the transmit timing of the UE using the transmitted SRS,
relative to the current downlink timing.

10. If the UE message at step 8 includes the ackReguested | E set to TRUE, then the SS shall send aL PP

acknowledgment message.

11. The SS shall check the reported value of ue-RXTXTimeDiff in the ecid-Sgnal Measurementinformation 1E

provided by the UE in step 8 and compare it with the value measured in step 9. The SS shall check that the
reported value is within the limits specified in table 8.1.4.5-3 compared to the measured value. If the reported
value is within the limits the number of successful results for the test point isincreased by one. If the reported
valueis not within the limits, or the UE reports an error in the LPP PROVIDE LOCATION INFORMATION
message in step 6, or does not respond at step 8 within the time given by the responseTime |E in the ECID-
RequestLocationlnformation |E in step 7, then the number of unsuccessful results for the test point test is
increased by one.

12. Repeat steps 3-11 until the confidence level according to Annex D.4.3 is achieved.

NOTE: To avoid alarge divergence between the sent TA and the set downlink timing, the SS may reset the

downlink timing for Cell 1 toitsinitial value after a certain amount of loops. The loop during the reset
does not count for the result statistics.

13. Repeat steps 1-12 for test point 2.

8.1.4.4.3 Message contents

Table 8.1.4.4.3-1: SoundingRS-RL-ConfigCommon-DEFAULT: TDD UE Rx—Tx time difference

measurement under time-domain measurement resource restriction with non-MBSFN ABS (eICIC)

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-21 SoundingRS-UL-ConfigCommon-DEFAULT

Information Element Value/remark Comment Condition

SoundingRS-UL-ConfigCommon-DEFAULT ::=
SEQUENCE {

setup SEQUENCE {

srs-BandwidthConfig bw5
srs-SubframeConfig scl FDD
ackNackSRS-SimultaneousTransmission FALSE
srsMaxUpPts Not present FDD
}

}
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Table 8.1.4.4.3-2: SoundingRS-RL-ConfigDedicated-DEFAULT: TDD UE Rx-Tx time difference
measurement under time-domain measurement resource restriction with non-MBSFN ABS (eICIC)

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-22 SoundingRS-UL-ConfigDedicated-DEFAULT

Information Element Value/remark Comment Condition
SoundingRS-UL-ConfigDedicated-DEFAULT ::=
CHOICE {
setup SEQUENCE {
srs-Bandwidth bwO
srs-HoppingBandwidth hbwO
freqDomainPosition 0
duration TRUE Indefinite duration
srs-Configindex 0
transmissionComb 0
cyclicShift csO No cyclic shift
}
}

Table 8.1.4.4.3-3: LPP REQUEST CAPABILITIES: TDD UE Rx-Tx time difference measurement under
time-domain measurement resource restriction with non-MBSFN ABS (elCIC)

Information Element Value/remark
ecid-RequestCapabilities TRUE

Table 8.1.4.4.3-3a: LPP PROVIDE CAPABILITIES: TDD UE Rx-Tx time difference measurement under
time-domain measurement resource restriction with non-MBSFN ABS (elCIC)

Information Element Value/remark
ueRxTxSupTDD-r13 TRUE
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Table 8.1.4.4.3-4: ECID-RequestLocationinformation: TDD UE Rx—Tx time difference measurement
under time-domain measurement resource restriction with non-MBSFN ABS (elCIC)

Derivation Path: TS 36.355 [4] clause 6.2
Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1

}

endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation

SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 2
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE
}
environment Not present
locationCoordinateTypes Not present
velocityTypes Not present
}
a-gnss-RequestLocationinformation Not present
otdoa-RequestLocationInformation Not present
ecid-RequestLocationInformation ::=
SEQUENCE {
requestedMeasurements 001 ueRxTxReq
}
epdu-RequestLocationinformation Not Present
}
}
}
}
}
}
}
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Table 8.1.4.4.3-5: ECID-ProvideLocationinformation: TDD UE Rx-Tx time difference measurement
under time-domain measurement resource restriction with non-MBSFN ABS (elCIC)

Derivation Path: TS 36.355 [4] clause 6.2

Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvideLocationIinformation Not present.

a-gnss-ProvideLocationinformation Not present

otdoa-ProvideLocationinformation Not present

ecid-ProvideLocationInformation ::=
SEQUENCE {

ecid-SignalMeasurementinformation ::=
SEQUENCE {

primaryCellMeasuredResults Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {

physCellild
cellGloballd
arfcnEUTRA
systemFrameNumber
rsrp-Result Not Present
rsrg-Result Not Present
ue-RxTxTimeDiff Set according
to specific sub-
test and test
point.
}
}
}
epdu-ProvideLocationInformation Not present
}
}
}

e [
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Table 8.1.4.4.3-6: RadioResourceConfigDedicated-SRB2-DRB(n, m): Additional TDD UE Rx—Tx time
difference measurement under time-domain measurement resource restriction with non-MBSFN ABS

(elCIC)
Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)
Information Element Value/remark Comment Condition
RadioResourceConfigDedicated-SRB2-DRB(n, m) ::=

SEQUENCE {
MeasSubframePatternPCell-r10 CHOICE {
setup SEQUENCE {
subframePatternTDD-r10
subframeConfig1-5-r10 ‘00000000010000000001" | BIT STRING Cell 1
(SIZE (20))

8.1.45 Test requirement
Table 8.1.4.5-1 defines the primary level settings including test tolerances for the test.

The UE Rx — Tx time difference measurement accuracy shall fulfil the requirementsin Table 8.1.4.5-3.
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Table 8.1.4.5-1: Cell-specific test parameters for TDD UE Rx-Tx time difference measurement under
time-domain measurement resource restriction with non-MBSFN ABS

Parameter Unit Cell 1 Cell 2
PDSCH Reference measurement channel defined in R.O N/A
TS 36.521-3[25] A.1.2 TDD
PDSCH allocation nPRB 13—36 N/A
PDCCH/PCFICH/PHICH Reference measurement R.6 R.6 TDD
channel defined in TS 36.521-3 [25] A.2.2 TDD )
OCNG Patterns defined in TS 36.521-3 [25] D.2.1 OP.1 OP.2 TDD
(OP.1 TDD) and D.2.2 (OP.2 TDD) TDD '
PBCH_RA dB
PBCH_RB dB
PSS _RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB Non-ABS and ABS subframe channel
PHICH_RB dB 0 powers defined in Table C.3.1.1.1-1 in
PDCCH_RA dB TS 36.521-3 [25].
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RANote1 dB
OCNG_RBNotel dB
N Note2 dBm/15 ) ~
oc KHz 98 98
crsE. /N, dB 2.7 1
Crs (B /1y ) o0 dB 2.7 -0.87
CRS (ES /1y )nonABS Note 3 dB -6.24 -0.87
Note 4
RSRP Noe dBm/15 | o0 o7
kHz
dBm/9
Note 4 _ _
({1 M 67.8 67.8
dBm/9
(10), o ams oy | 6575 65.75

Propagation Condition

AWGN

symbols

Note 1:  OCNG shall be used such that the resources in the active cell are fully allocated and a constant total
transmitted power spectral density is achieved for all OFDM symbols.

Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modelled as AWGN of appropriate power for N, to be fulfilled.

Note 3: (ES/| Ot) is calculated in CRS REs in the subframes indicated for PCell measurements by

meas

measurement resource restriction pattern, whilst (ES/I ot )nonABS is calculated in CRS REs in the
subframes not indicated for PCell measurements by measurement resource restriction pattern.

Note 4:

RSRP and lo levels have been derived from other parameters for information purposes. They are not
settable parameters themselves. (lO)meas is calculated in CRS symbols in the subframes indicated for

PCell measurements by measurement resource restriction pattern, whilst (lO)nonABS is calculated in CRS
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Table 8.1.4.5-2: Sounding Reference Symbol Configuration to be used in TDD UE Rx-Tx time
difference test

Field Value Comment

UL bandwidth 50 RBs Same as the DL bandwidth

srsBandwidthConfiguration bw5

srsSubframeConfiguration scl

ackNackSrsSimultaneousTransmission FALSE

srsMaxUpPTS TRUE

srsBandwidth 0 No hopping

srsHoppingBandwidth hbwO

frequencyDomainPosition 0

Duration TRUE Indefinite duration

Srs-Configurationindex 10 SRS periodicity of 10ms for all
Tests.

transmissionComb 0

cyclicShift cs0 No cyclic shift

SRS-AntennaPort anl Number of antenna ports used
for SRS transmission

Note: For further information see clause 6.3.2 in TS 36.331 [22].

Table 8.1.4.5-3: Test requirements UE Rx — Tx time difference measurement accuracy requirements

Test requirement
(Measured value from step 7 - 13) Ts
Lowest reported value  |converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-2
(Measured value from step 7 + 13) Ts
Highest reported value |converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-2

NOTE: Thetest in table 8.1.4.5-3 has two test points starting at 32 Ts and 5008 Ts.
The test tolerances are defined in Annex C.

For the overall test to pass, the ratio of successful reported valuesin each test point shall be more than 90% with a
confidence level of 95%.

8.1.5 E-UTRAN FDD UE Rx-Tx time difference under Time Domain
Measurement Resource Restriction with CRS Assistance
Information and Non-MBSFN ABS (felCIC)

8.1.5.1 Test purpose

The purpose of thistest isto verify that the E-UTRAN FDD UE Rx — Tx time difference measurement accuracy is
within the specified limitsin TS 36.133 [23] clause 9.1.9.4 when the UE is provided with atime-domain measurement
resource restriction pattern and CRS assistance information, and when non-MBSFN ABS is configured in the
interfering cells.

8.1.5.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 11 and forward that supports ECID positioning and CRS
interference handling. Applicability requires support of FGI bit 115.

8.1.5.3 Minimum conformance requirements
NOTE: This measurement is used for UE positioning purposes.

The UE RX-TX time difference is measured from the PCell.
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For UE configured with atime-domain measurement resource restriction pattern for PCell measurements, the accuracy
requirementsin Table 8.1.5.3-1 apply provided that the following conditions are met for the PCell:

PCell cell specific reference signals are transmitted from one, two or four antenna ports,

Conditions defined in TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled,

No changes to the uplink transmission timing are applied during the measurement period,

RSRPJssm according to clause E.4 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,

Four symbols containing CRS are available in al subframes indicated by the time domain measurement resource

restriction pattern, and

The UE is provided via PCell with the CRS assistance information (TS 36.331 [22]) and the CRS assistance
information is valid throughout the entire evaluation period.

The reguirementsin this section shall also be met when the number of transmit antenna ports TS 36.211 [26] of one or
more cells whose CRS assistance information is provided TS 36.331 [22] is different from the number of transmit
antenna ports of the measured cell.

When the CRS assistance information is provided, the transmission bandwidth in all intra-frequency cellsin the CRS
assistance information is the same or larger than the transmission bandwidth of the PCell for which measurement is

performed.
Table 8.1.5.3-1: UE Rx — Tx time difference measurement accuracy
Conditions
Downlink lo range Note 8
Accuracy | - ?RSNM transmission . .
Es Ic;t bandwidth of E-UTRA operallutoltr;gf;5 band groups Mlnmg{n lo Maximum lo
PCell
Ts Note 2 dB MHz dBT‘gésskHz dBm/BWochannel

FDD ANoe7 TDD A -121 -50
FDD_B -120.5 -50
FDD C,TDD C -120 -50
FDD_D -119.5 -50
120 >-7.76 dB <3 MHz FDD_E, TDD_E -119 -50
FDD_F -118.5 -50
FDD G Noe4 -118 -50
FDD _H -117.5 -50
FDD N -114.5 -50

+10 >-7.76 dB 25 MHz Note 3 Note 3 Note 3

NOTE 1: This lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: Ts is the basic timing unit defined in TS 36.211 [26].

NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth < 3 MHz.

NOTE 4: Except Band 29.

NOTE 5: The condition level is increased by A>0, when applicable, as described in TS 36.521-3 [25] Sections
1.4.2 and 1.4.3.

NOTE 6: E-UTRA operating band groups are as defined in Section 4.4.2.

NOTE 7: Except Band 32.

NOTE 8: lo is defined in subframes indicated for PCell measurements by the time domain measurement
resource restriction pattern. The specified lo range applies to CRS and non-CRS symbols. o may be
different in different symbols within a subframe.

NOTE 9: CRS Es/lot is in subframes indicated for PCell measurements by the time-domain measurement
resource restriction pattern.

NOTE: Itisup to the UE implementation whether the UE Rx-Tx time difference measurement is performed in

any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.
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The normative reference for this requirement is TS 36.133 [23] clause9.1.9.4 and A.9.7.5.

8.1.54 Test description

The test has two test points with time delays starting at 32 Ts and 5008 Ts, respectively. In this test case, there are three
cells, Cell 1, Cell 2 and Cell 3, on the same RF channel. Cell 1 isthe PCell on which UE Rx-Tx is measured. Cell 2 and
Cell 3 are theinterfering cells. A non-MBSFN ABS pattern is configured in each of the Cell 2 and Cell 3 during the
entire test. Thetested UE is connected to the PCell and configured to transmit SRS signals periodically. The SRS
configuration is provided to the UE before the measurement starts. The UE is configured to report UE Rx—Tx time
difference measurement. The test equipment measures the transmit timing of the UE using the transmitted SRS. The test
equipment then compares this timing to the UE Rx-Tx measurement reported by the UE. The UE is configured by
higher layersvia Cell 1 with atime-domain measurement resource restriction pattern for performing E-UTRAN FDD
intra-frequency measurements on PCell. The UE is aso provided via higher layers with the CRS assi stance information
for Cell 2. Theinformation for both measurement patterns and the CRS assistance information shall be provided via
RRC to the UE before the measurement starts.

8.1.54.1 Initial conditions

Test Environment: Normal as defined in TS 36.508 [18] clause 4.1.

Frequenciesto be tested: Accordingto TS 36.521-1 [24] Annex E table E-1 and TS 36.508 [18] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1. Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in TS 36.508
[18] Annex A figure A.54 (without faders).

2. Propagation conditions are set according to clause 4.6.2.1.
3. Message contents are defined in clause 8.1.5.4.3.

4. Cell 1isthe serving cell. Cell 1isthe cell used for connection setup with the power levels set accordingto TS
36.521-3 [25] clauses C.0 and C.1 for thistest. Cell 2 and Cell 3 are the neighbour cells. All cells are on the
same RF channel. Cell 3 in the test isthe Cell 4 defined in clause 4.7.1
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Table 8.1.5.4.1-1: General test parameters for FDD UE Rx—Tx time difference measurement under
time-domain measurement resource restriction with CRS assistance information and non-MBSFN

Time offset between cells

to Cell 1: 3
Cell 3 offset with respect
toCell1: 2

ABS
Parameter Unit Value Comment

Serving cell (PCell) Cell 1 The measured cell

. Cell 2 and Cell 3 Cell 2 is the first interfering cell to Cell 1, whilst
Neighbour cell Cell 3 is the second interfering cell to Cell 1.
ABS transmission configuration Non-MBSFN ABS As defined in TS 36.521-3 [25] Table C.3.1.2-1.
E-UTRA RF Channel Number 1 One FDD carrier frequency is used
Downlink Channel Bandwidth MHz 10 For all cells in the test
(BWchanneI)
CP length Normal For all cells in the test
DRX OFF

us Cell 2 offset with respect | Three synchronous cells

Physical cell ID PCI

(PClcei1 - PClceiz )mod6
=0

(PClcein - PClecelis
)mod6 =0

PClcen not equal to
PClceliz

Cell PCls are selected so that all conditions are
met

ABS pattern

10000000100000001000
00001000000010000000

Non-MBSFN ABS. FDD ABS Pattern Info IE, as
defined in TS 36.423 [35], clause 9.2.54.

The first/leftmost bit corresponds to the PCell
subframe #0 of a radio frame satisfying SFN
mod x = 0, where x is the size of the bit string
(40) divided by 10. No MBSFN subframes are
configured in the ABS subframes. Configured in
Cell 2 and Cell 3 during the testing.

Time-domain measurement
resource restriction pattern for
PCell measurements

10000000100000001000
00001000000010000000’

Configured for measurements on Cell 1.

g:?j&i&%rtsc see PCI conditions above The CRS assistar_wce informa;ion is provided for
CRS ount 1 Cell 2 and Cell 3 in CRS-Assistancelnfo. It
assistance mbsin- includes a single MBSFN-SubframeConfig
information SubframeConfi oneErame = ‘000000’ element with subframe allocation one
. Frame="000000'.
glist
8.1.5.4.2 Test procedure

1. Bring the UE to State 3A or 3A-RF according to TS 36.508 [18] clause 4.5.3A or 5.2A.2 with exceptions listed
in 7.2A.6, using avalue of initial timing advance command Ta = 2 in the Random Access Response which
indicates an initial timing advance value Nta = 32 Ts. Note that in the remainder of the test the timing advance
command T = 31 which indicates atiming advance adjustment value Nta= 0 Ts.

2. Set the parameters according to Tables 8.1.5.5-1 and 8.1.5.5-2. Propagation conditions are set according to

clause 4.6.2.1.

The SS adjusts the downlink timing for Cell 1 to adelay of +4 Ts, compared to the current value.

Wait for 1.6 sto allow for the possibility that the UE makes autonomous timing adjustments.

o o > w

The SS shall transmit an LPP REQUEST CAPABILITIES message.

The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the ECID capabilities supported
by the UE in the ECID-ProvideCapabilities | E.

The SS shall transmit an LPP REQUEST LOCATION INFORMATION message, including the
ECID-ReguestLocationlnformation |E. If the UE message at step 6 includes the ackRequested | E set to TRUE,
then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.
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8. The UE shall transmit an LPP PROVIDE LOCATION INFORMATION message including the ecid-
SgnalMeasurementlnformation | E.

9. Assoon as possible after step 8 the SS shall measure the transmit timing of the UE using the transmitted SRS,
relative to the current downlink timing.

10. If the UE message at step 8 includes the ackReguested | E set to TRUE, then the SS shall send aL PP
acknowledgment message.

11. The SS shall check the reported value of ue-RXTXTimeDiff in the ecid-Sgnal Measurementinformation 1E
provided by the UE in step 8 and compare it with the value measured in step 9. The SS shall check that the
reported value is within the limits specified in table 8.1.5.5-3 compared to the measured value. If the reported
value is within the limits the number of successful results for the test point isincreased by one. If the reported
valueis not within the limits, or the UE reports an error in the LPP PROVIDE LOCATION INFORMATION
message in step 6, or does not respond at step 8 within the time given by the time |E in the ECID-
RequestLocationlnformation |E in step 7, then the number of unsuccessful results for the test point test is
increased by one.

12. Repeat steps 3-11 until the confidence level according to Annex D.4.3 is achieved.
NOTE: To avoid alarge divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 toitsinitial value after a certain amount of loops. The loop during the reset does not
count for the result statistics.

13. Repeat steps 1-12 for test point 2.

8.1.5.4.3 Message contents

Message contents are according to TS 36.508 [18] clause 5.2A.5.1 with the following exceptions:

Table 8.1.5.4.3-1: SoundingRS-RL-ConfigCommon-DEFAULT: FDD UE Rx-Tx time difference
measurement under time-domain measurement resource restriction with CRS assistance information
and non-MBSFN ABS (felCIC)

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-21 SoundingRS-UL-ConfigCommon-DEFAULT

Information Element Value/remark Comment Condition
SoundingRS-UL-ConfigCommon-DEFAULT ::=
SEQUENCE {
setup SEQUENCE {
srs-BandwidthConfig bw5
srs-SubframeConfig scl FDD
ackNackSRS-SimultaneousTransmission FALSE
srsMaxUpPts Not present FDD
}
}
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Table 8.1.5.4.3-2: SoundingRS-RL-ConfigDedicated-DEFAULT: FDD UE Rx-Tx time difference
measurement under time-domain measurement resource restriction with CRS assistance information
and non-MBSFN ABS (felCIC)

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-22 SoundingRS-UL-ConfigDedicated-DEFAULT

Information Element

Value/remark Comment

Condition

SoundingRS-UL-ConfigDedicated-DEFAULT ::=

CHOICE {
setup SEQUENCE {
srs-Bandwidth bw0
srs-HoppingBandwidth hbwO
freqDomainPosition 0
duration TRUE Indefinite duration
srs-Configindex 0
transmissionComb 0
cyclicShift cs0 No cyclic shift
}
}

Table 8.1.5.4.3-3: LPP REQUEST CAPABILITIES: FDD UE Rx-Tx time difference measurement under
time-domain measurement resource restriction with CRS assistance information and non-MBSFN

ABS (felCIC)

Information Element

Value/remark

ecid-RequestCapabilities

TRUE

ETSI



3GPP TS 37.571-1 version 14.4.0 Release 14 137 ETSITS 137 571-1 V14.4.0 (2018-01)

Table 8.1.5.4.3-4: ECID-RequestLocationinformation: FDD UE Rx—Tx time difference measurement
under time-domain measurement resource restriction with CRS assistance information and non-
MBSFN ABS (felCIC)

Derivation Path: TS 36.355 [4] clause 6.2
Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1

}

endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

cl CHOICE {

requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation

SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
qos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 2
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE
}
environment Not present
locationCoordinateTypes Not present
velocityTypes Not present
}
a-gnss-RegquestLocationinformation Not present
otdoa-RequestLocationInformation Not present
ecid-RequestLocationInformation ::=
SEQUENCE {
requestedMeasurements 001 ueRxTxReq
}
epdu-RequestLocationinformation Not Present
}
}
}
}
}
}
}
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Table 8.1.5.4.3-5: ECID-ProvideLocationInformation: FDD UE Rx—Tx time difference measurement
under time-domain measurement resource restriction with CRS assistance information and non-
MBSFN ABS (felCIC)

Derivation Path: TS 36.355 [4] clause 6.2

Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvideLocationIinformation Not present.

a-gnss-ProvideLocationinformation Not present

otdoa-ProvideLocationInformation Not present

ecid-ProvideLocationInformation ::=
SEQUENCE {

ecid-SignalMeasurementinformation ::=
SEQUENCE {

primaryCellMeasuredResults Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {

physCelild
cellGloballd
arfcnEUTRA
systemFrameNumber
rsrp-Result Not Present
rsrg-Result Not Present
ue-RxTxTimeDiff Set according
to specific sub-
test and test
point.
}
}
}
epdu-ProvideLocationInformation Not present
}
}
}

e [
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Table 8.1.5.4.3-6: RadioResourceConfigDedicated-SRB2-DRB(n, m): FDD UE Rx-Tx time difference
measurement under time-domain measurement resource restriction with CRS assistance information
and non-MBSFN ABS (felCIC)

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-16

Information Element Value/remark Comment Condition

neighCellsCRS-Info-r11 ::= CHOICE {

NeighCellsCRS-Info-r11 ::= CHOICE {

Release NULL
Setup CRS-AssistancelnfoList-
ril
}

Table 8.1.5.4.3-7: RadioResourceConfigDedicated-SRB2-DRB(n, m): FDD UE Rx-Tx time difference
measurement under time-domain measurement resource restriction with CRS assistance information
and non-MBSFN ABS (felCIC)

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-16

Information Element Value/remark Comment Condition

CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE
(1..maxCellReport)) OF CRS-Assistancelnfo-r11

CRS-AssistancedInfo-r1l ::= SEQUENCE {

physCellld-r11 (PClceii1 - PClceiz )mod6 =0 | Cell PCls are
(PCleeiiz - PCleeiz )mod6 != 0 | selected so that
both conditions
are met

antennaPortsCount-r1l anl

mbsfn-SubframeConfigList-r11 MBSFN-SubframeConfigList

}

Table 8.1.5.4.3-8: RadioResourceConfigDedicated-SRB2-DRB(n, m): FDD UE Rx—Tx time difference
measurement under time-domain measurement resource restriction with CRS assistance information
and non-MBSFN ABS (felCIC)

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-16

Information Element Value/remark Comment Condition

MBSFN-SubframeConfigList ::= SEQUENCE (SIZE
(1..maxMBSFN-Allocations)) OF MBSFN-
SubframeConfig

MBSFN-SubframeConfig:: = SEQUENCE {

subframeAllocation CHOICE {

oneFrame ‘000000’ Only the CRS
information of
Cell 2is
provided in
CRS-
Assistancelnfo.
It includes a
single MBSFN-
SubframeConfig
element with
subframe
allocation one
Frame="000000’
BIT STRING
(SIZE(6))
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Table 8.1.5.4.3-9: RadioResourceConfigDedicated-SRB2-DRB(n, m): Additional FDD UE Rx—Tx time
difference measurement under time-domain measurement resource restriction with CRS assistance
information and non-MBSFN ABS (felCIC)

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)
Information Element Value/remark Comment Condition
RadioResourceConfigDedicated-SRB2-DRB(n, m) ::=
SEQUENCE {
MeasSubframePatternPCell-r10 CHOICE {
setup SEQUENCE {
subframePatternFDD-r10 10000000100000001000 | BIT STRING Celll
00001000000010000000° | (SIZE (40))
}
}
}
8.1.55 Test requirement

Table 8.1.5.5-1 defines the primary level settings including test tolerances for the test.

The UE Rx — Tx time difference measurement accuracy shall fulfil the requirementsin Table 8.1.5.5-3.
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Table 8.1.5.5-1: Test parameters test parameters for FDD UE Rx—Tx time difference measurement
under time-domain measurement resource restriction with CRS assistance information and non-

MBSFN ABS
Parameter Unit Cell 1 Cell 2 Cell 3

E-UTRAN RF Channel Number 1 1 1

PDSCH Reference measurement channel

defined in TS 36.521-3 [25] A.1.1 R.OFDD N/A N/A

PDSCH allocation Npgrs 13—36 N/A N/A

PDCCH/PCFICH/PHICH Reference

measurement channel defined in TS 36.521-3 R.6 FDD N/A N/A

[25] A.2.1

OCNG Patterns defined in TS 36.521-3 [25]

D.1.5 (OP.5 FDD) and in D.1.6 (OP.6 FDD) OP.5 FDD OP.6 FDD OP.6 FDD

PBCH_RA dB

PBCH_RB dB

PSS RA dB

SSS_RA dB

PCFICH_RB dB

PHICH RA dB Non-ABS and ABS subframe

ce o | chennelpovers defned o Table

PDCCH_RA dB T '

PDCCH_RB dB

PDSCH_RA dB

PDSCH_RB dB

OCNG_RANote 1 dB

OCNG_RBNote 1 dB

N, Note? dBm/15 kHz -98 -98 -98

crsE. /N, dB -2.60 3 1

cRs (B, /1y ), o Moo dB 7.36 1.10 -0.90

cRS (E./ly )romes ™2 dB 8.89 -1.48 -4.50

RSRP Note4 dBm/15 kHz -100.6 -95 -97

(10), . Mo dBm/9 MHz . . .

(1), pms e dBm/9 MHz -63.40 -63.40 -63.40

Propagation condition AWGN

Note 1:  OCNG shall be used such that the resources in the active cell are fully allocated and a constant total
transmitted power spectral density is achieved for all OFDM symbols.

Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modelled as AWGN of appropriate power for N°° to be fulfilled. Applies
to all subframes.

(B/Nat) e, | | o

Note 3: MeS s calculated in CRS REs in the subframes indicated for PCell measurements by
measurement resource restriction pattern, whilst ES/I ot )nonABS is calculated in CRS RESs in the
subframes not indicated for PCell measurements by measurement resource restriction pattern.

Note 4: RSRP and lo levels have been derived from other parameters for information purposes. They are not
settable parameters themselves. (lo)meas is calculated in CRS symbols in the subframes indicated for
PCell measurements by measurement resource restriction pattern, whilst (lo)”O”ABS is calculated in CRS
symbols in the subframes not indicated for PCell measurements by measurement resource restriction
pattern.
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Table 8.1.5.5-2: Sounding Reference Symbol Configuration to be used in FDD UE Rx-Tx time
difference test

Field Value Comment
UL bandwidth 50 RBs Same as the DL bandwidth
srsBandwidthConfiguration bw5
srsSubframeConfiguration scl
ackNackSrsSimultaneousTransmission FALSE
srsMaxUpPTS N/A Not applicable for FDD
srsBandwidth 0 No hopping
srsHoppingBandwidth hbw0
frequencyDomainPosition 0
Duration TRUE Indefinite duration
srs-Configindex 0 SRS periodicity of 2ms
transmissionComb 0
cyclicShift cs0 No cyclic shift
srsAntennaPort anl Number of SRS antenna ports
Note: For further information see clause 6.3.2 in TS 36.331 [22].

Table 8.1.5.5-3: Test requirements UE Rx — Tx time difference measurement accuracy requirements

Test requirement
(Measured value from step 7 - 13) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1
(Measured value from step 7 + 13) Ts
converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1

Lowest reported value

Highest reported value

NOTE: Thetest in table 8.1.5.5-3 has two test points starting at 32 Ts and 5008 Ts.
The test tolerances are defined in Annex C.
For the overall test to pass, the ratio of successful reported valuesin each test point shall be more than 90% with a

confidence level of 95%.

8.1.6 E-UTRAN TDD UE Rx-Tx time difference under Time Domain
Measurement Resource Restriction with CRS Assistance
Information and Non-MBSFN ABS (felCIC)

8.16.1 Test purpose

The purpose of thistest isto verify that the EFUTRAN TDD UE Rx — Tx time difference measurement accuracy is
within the specified limitsin TS 36.133 [23] clause 9.1.9.4 when the UE is provided with atime-domain measurement
resource restriction pattern and CRS assistance information, and when non-MBSFN ABS is configured in the
interfering cells.

8.1.6.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 11 and forward with LPP release 13 onwards that supports
ECID positioning and CRS interference handling. Applicability requires support of FGI bit 115. Note that for LPP
releases before release 13 the UE Rx - Tx time difference measurement report mapping is ambiguous and therefore this
test shall not be used.
8.1.6.3 Minimum conformance requirements

NOTE: Thismeasurement isused for UE positioning purposes.

The UE RX-TX time difference is measured from the PCell.
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For UE configured with atime-domain measurement resource restriction pattern for PCell measurements, the accuracy
requirementsin Table 8.1.5.3-1 apply provided that the following conditions are met for the PCell:

PCell cell specific reference signals are transmitted from one, two or four antenna ports,

Conditions defined in TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled,

No changes to the uplink transmission timing are applied during the measurement period,

RSRPJssm according to clause E.4 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,

Four symbols containing CRS are available in al subframes indicated by the time domain measurement resource

restriction pattern, and

The UE is provided via PCell with the CRS assistance information (TS 36.331 [22]) and the CRS assistance
information is valid throughout the entire evaluation period.

The reguirementsin this section shall also be met when the number of transmit antenna ports TS 36.211 [26] of one or
more cells whose CRS assistance information is provided TS 36.331 [22] is different from the number of transmit
antenna ports of the measured cell.

When the CRS assistance information is provided, the transmission bandwidth in all intra-frequency cellsin the CRS
assistance information is the same or larger than the transmission bandwidth of the PCell for which measurement is

performed.
Table 8.1.6.3-1: TDD UE Rx — Tx time difference measurement accuracy
Conditions
A CRS t Downlink lo range Note 8
ccuracy | e ransmission .
ES/'%t hoe bandwidth of E-UTRA Oper%’g% band groups Minimum lo Maximum lo
PCell
Tsg Note2 dB MHz dBn,::gésskHz dBm/BWochannel
FDD ANoe7 TDD A -121 -50
FDD_B -120.5 -50
FDD C,TDD C -120 -50
FDD_D -119.5 -50
120 >-7.76 dB <3 MHz FDD_E, TDD_E -119 -50
FDD_F -118.5 -50
FDD G Noe4 -118 -50
FDD _H -117.5 -50
FDD N -114.5 -50
+10 >-7.76 dB 25 MHz Note 3 Note 3 Note 3

NOTE 1: This lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: Ts is the basic timing unit defined in TS 36.211 [26].

NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth < 3 MHz.

NOTE 4: Except Band 29.

NOTE 5: The condition level is increased by A>0, when applicable, as described in TS 36.521-3 [25] Sections
1.4.2 and 1.4.3.

NOTE 6: E-UTRA operating band groups are as defined in Section 4.4.2.

NOTE 7: Except Band 32.

NOTE 8: lo is defined in subframes indicated for PCell measurements by the time domain measurement
resource restriction pattern. The specified lo range applies to CRS and non-CRS symbols. o may be
different in different symbols within a subframe.

NOTE 9: CRS Es/lot is in subframes indicated for PCell measurements by the time-domain measurement
resource restriction pattern.

NOTE: Itisup to the UE implementation whether the UE Rx-Tx time difference measurement is performed in

any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.
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The normative reference for this requirement is TS 36.133 [23] clause9.1.9.4 and A.9.7.6.

8.1.6.4 Test description

The test has two test points with time delays starting at 32 Ts and 5008 Ts, respectively. In this test case, there are three
cells, Cell 1, Cell 2 and Cell 3, on the same RF channel. Cell 1 isthe PCell on which UE Rx-Tx is measured. Cell 2 and
Cell 3 are theinterfering cells. A non-MBSFN ABS pattern is configured in each of the Cell 2 and Cell 3 during the
entire test. Thetested UE is connected to the PCell and configured to transmit SRS signals periodically. The SRS
configuration is provided to the UE before the measurement starts. The UE is configured to report UE Rx—Tx time
difference measurement. The test equipment measures the transmit timing of the UE using the transmitted SRS. The test
equipment then compares this timing to the UE Rx-Tx measurement reported by the UE. The UE is configured by
higher layersvia Cell 1 with atime-domain measurement resource restriction pattern for performing E-UTRAN FDD
intra-frequency measurements on PCell. The UE is aso provided via higher layers with the CRS assi stance information
for Cell 2. Theinformation for both measurement patterns and the CRS assistance information shall be provided via
RRC to the UE before the measurement starts.

8.1.6.4.1 Initial conditions

Test Environment: Normal as defined in TS 36.508 [18] clause 4.1.

Frequenciesto be tested: Accordingto TS 36.521-1 [24] Annex E table E-1 and TS 36.508 [18] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1. Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in TS 36.508
[18] Annex A Figure A.54 (without faders).

2. Propagation conditions are set according to clause 4.6.2.1.
3. Message contents are defined in clause 8.1.6.4.3.

4. Cell 1isthe serving cell. Cell 1isthe cell used for connection setup with the power levels set accordingto TS
36.521-3 [25] clauses C.0 and C.1 for thistest. Cell 2 and Cell 3 are the neighbour cells. All cells are on the
same RF channel. Cell 3 in thetest isthe Cell 4 defined in clause 4.7.1
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Table 8.1.6.4.1-1: General test parameters for TDD UE Rx—Tx time difference measurement under
time-domain measurement resource restriction with CRS assistance information and non-MBSFN

Time offset between cells

to Cell 1: 3
Cell 3 offset with respect
toCell1: 2

ABS
Parameter Unit Value Comment

Serving cell (PCell) Cell 1 Cell to be measured

Neighbour cell Cell 2 and Cell 3 Cell 2 is the first interfering cell to Cell 1, whilst
Cell 3 is the second interfering cell to Cell 1.

ABS t - i . Non-MBSFN ABS As defined in TS 36.521-3 [25] Table C.3.1.2.1-

ransmission configuration 1

E-UTRA RF Channel Number 1 One TDD carrier frequency is used

Downlink Channel Bandwidth MHz 10 For all cells in the test

(BWchanneI)

CP length Normal For all cells in the test

Special subframe configuration 6 For all cells in the test. For special subframe
configurations see Table 4.2-1in TS 36.211
[26].

Uplink/downlink subframe 1 For all cells in the test. For uplink-downlink

configuration subframe configurations see Table 4.2-2 in
TS 36.211 [26].

DRX OFF

us Cell 2 offset with respect | Three synchronous cells

Physical cell ID PCI

(PClcei1 - PClceiz )mod6
=0

(PClcein - PClecelis
)mod6 =0

PClcen not equal to
PClcelz

Cell PCls are selected so that both conditions
are met

ABS pattern

‘00000000010000000001"

Non-MBSFN ABS. TDD ABS Pattern Info IE, as
defined in TS 36.423 [35], clause 9.2.54.

The first/leftmost bit corresponds to the PCell
subframe #0 of a radio frame satisfying SFN
mod x = 0, where x is the size of the bit string
(20) divided by 10. No MBSFN subframes are
configured in the ABS subframes. Configured in
Cell 2 and Cell 3 during the testing.

Time-domain measurement
resource restriction pattern for
serving cell measurements

‘00000000010000000001"

Configured for measurements on Cell 1.

g:?j&i&%rtsc see PCI conditions above The CRS assistar_wce informa;ion is provided for
CRS ount 1 Cell 2 and Cell 3 in CRS-Assistancelnfo. It
assistance mbsin- includes a single MBSFN-SubframeConfig
information SubframeConfi oneErame = ‘000000’ element with subframe allocation one
. Frame="000000'.
glist
8.1.6.4.2 Test procedure

1. Bring the UE to State 3A or 3A-RF according to TS 36.508 [18] clause 4.5.3A or 5.2A.2, with exceptions listed
in 7.2A.6 using avalue of initial timing advance command Ta = 2 in the Random Access Response which
indicates an initial timing advance value Nta = 32 Ts. Note that in the remainder of the test the timing advance
command Ta = 31 which indicates a timing advance adjustment value Nta=0 Ts.

2. Set the parameters according to Tables 8.1.6.5-1 and 8.1.6.5-2 as appropriate. Propagation conditions are set

according to clause 4.6.2.1.

3. The SS adjusts the downlink timing for Cell 1 to adelay of +4 Ts, compared to the current value.

4. Wait for 1.6sto allow for the possibility that the UE makes autonomous timing adjustments.

5. The SSshall transmit an LPP REQUEST CAPABILITIES message.

ETSI




3GPP TS 37.571-1 version 14.4.0 Release 14 146 ETSITS 137 571-1 V14.4.0 (2018-01)

6. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the ECID capabilities supported
by the UE in the ECID-ProvideCapabilities |E. The |E ueRXTxSupTDD-r13 shall be present (TRUE).

7. The SSshall transmit an LPP REQUEST LOCATION INFORMATION message, including the
ECID-RequestLocationlnformation | E. If the UE message at step 4b includes the ackRequested |1 E set to TRUE,
then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.

8. The UE shall transmit an LPP PROVIDE LOCATION INFORMATION message including the ecid-
SgnalMeasurementlnformation | E.

9. Assoon as possible after step 8 the SS shall measure the transmit timing of the UE using the transmitted SRS,
relative to the current downlink timing.

10. If the UE message at step 8 includes the ackRequested | E set to TRUE, then the SS shall send aLPP
acknowledgment message.

11. The SS shall check the reported value of ue-RxTxTimeDiff in the ecid-SgnalMeasurementinformation |E
provided by the UE in step 8 and compare it with the value measured in step 9. The SS shall check that the
reported value is within the limits specified in table 8.1.6.5-3 for test compared to the measured value. If the
reported value is within the limits the number of successful results for test isincreased by one. If the reported
valueis not within the limits, or the UE reports an error in the LPP PROVIDE LOCATION INFORMATION
message in step 8, or does not respond at step 8 within the time given by the time IE in the ECID-
RequestLocationlnformation IE in step 7, then the number of unsuccessful results for testis increased by one.

12. Repeat steps 3-11 until the confidence level according to Annex D.4.3 is achieved.
NOTE: To avoid alarge divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 to itsinitial value after a certain amount of loops. The loop during the reset does not
count for the result statistics.

13. Repeat steps 1-12 for test point 2.

8.1.6.4.3 Message contents

M essage contents are according to TS 36.508 [18] clause 5.2A.5.1 with the following exceptions:

Table 8.1.6.4.3-1: SoundingRS-RL-ConfigCommon-DEFAULT: TDD UE Rx—Tx time difference
measurement under time-domain measurement resource restriction with CRS assistance information
and non-MBSFN ABS

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-21 SoundingRS-UL-ConfigCommon-DEFAULT

Information Element Value/remark Comment Condition
SoundingRS-UL-ConfigCommon-DEFAULT ::=
SEQUENCE {
setup SEQUENCE {
srs-BandwidthConfig bw0
srs-SubframeConfig scl FDD
ackNackSRS-SimultaneousTransmission FALSE
srsMaxUpPts Not present FDD
}
}
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Table 8.1.6.4.3-2: SoundingRS-RL-ConfigDedicated-DEFAULT: TDD UE Rx—Tx time difference
measurement under time-domain measurement resource restriction with CRS assistance information
and non-MBSFN ABS

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-22 SoundingRS-UL-ConfigDedicated-DEFAULT

Information Element Value/remark Comment Condition
SoundingRS-UL-ConfigDedicated-DEFAULT ::=
CHOICE {
setup SEQUENCE {
srs-Bandwidth bw5
srs-HoppingBandwidth hbwO
freqDomainPosition 0
duration TRUE Indefinite duration
srs-Configindex 0
transmissionComb 0
cyclicShift cs0 No cyclic shift
}
}

Table 8.1.6.4.3-3: LPP REQUEST CAPABILITIES: TDD UE Rx-Tx time difference measurement under
time-domain measurement resource restriction with CRS assistance information and non-MBSFN
ABS

Information Element Value/remark
ecid-RequestCapabilities TRUE

Table 8.1.6.4.3-3a: LPP PROVIDE CAPABILITIES: TDD UE Rx-Tx time difference measurement under
time-domain measurement resource restriction with CRS assistance information and non-MBSFN
ABS

Information Element Value/remark
UeRXTxSupTDD-r13 TRUE
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Table 8.1.6.4.3-4: ECID-RequestLocationinformation: TDD UE Rx—Tx time difference measurement
under time-domain measurement resource restriction with CRS assistance information and non-
MBSFN ABS

Derivation Path: TS 36.355 [4] clause 6.2
Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1

}

endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

cl CHOICE {

requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation

SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
qos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 2
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE
}
environment Not present
locationCoordinateTypes Not present
velocityTypes Not present
}
a-gnss-RegquestLocationinformation Not present
otdoa-RequestLocationInformation Not present
ecid-RequestLocationInformation ::=
SEQUENCE {
requestedMeasurements 001 ueRxTxReq
}
epdu-RequestLocationinformation Not Present
}
}
}
}
}
}
}
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Table 8.1.6.4.3-5: ECID-ProvideLocationInformation: TDD UE Rx—Tx time difference measurement
under time-domain measurement resource restriction with CRS assistance information and non-
MBSFN ABS

Derivation Path: TS 36.355 [4] clause 6.2

Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvideLocationIinformation Not present.

a-gnss-ProvideLocationinformation Not present

otdoa-ProvideLocationInformation Not present

ecid-ProvideLocationInformation ::=
SEQUENCE {

ecid-SignalMeasurementinformation ::=
SEQUENCE {

primaryCellMeasuredResults Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {

physCelild
cellGloballd
arfcnEUTRA
systemFrameNumber
rsrp-Result Not Present
rsrg-Result Not Present
ue-RxTxTimeDiff Set according
to specific sub-
test and test
point.
}
}
}
epdu-ProvideLocationInformation Not present
}
}
}

o
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Table 8.1.6.4.3-6: RadioResourceConfigDedicated-SRB2-DRB(n, m): TDD UE Rx-Tx time difference
measurement under time-domain measurement resource restriction with CRS assistance information
and non-MBSFN ABS

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-16

Information Element Value/remark Comment Condition

neighCellsCRS-Info-r11 ::= CHOICE {

NeighCellsCRS-Info-r11 ::= CHOICE {

Release NULL
Setup CRS-AssistancelnfoList-
ril
}

Table 8.1.6.4.3-7: RadioResourceConfigDedicated-SRB2-DRB(n, m): TDD UE Rx-Tx time difference
measurement under time-domain measurement resource restriction with CRS assistance information
and non-MBSFN ABS

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-16

Information Element Value/remark Comment Condition

CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE
(1..maxCellReport)) OF CRS-Assistancelnfo-r11

CRS-AssistancedInfo-r1l ::= SEQUENCE {

physCellld-r11 (PClceii1 - PClceiz )mod6 =0 | Cell PCls are
(PCleeiiz - PCleeiz )mod6 != 0 | selected so that
both conditions
are met

antennaPortsCount-r1l anl

mbsfn-SubframeConfigList-r11 MBSFN-SubframeConfigList

}

Table 8.1.6.4.3-8: RadioResourceConfigDedicated-SRB2-DRB(n, m): TDD UE Rx—Tx time difference
measurement under time-domain measurement resource restriction with CRS assistance information
and non-MBSFN ABS

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-16

Information Element Value/remark Comment Condition

MBSFN-SubframeConfigList ::= SEQUENCE (SIZE
(1..maxMBSFN-Allocations)) OF MBSFN-
SubframeConfig

MBSFN-SubframeConfig:: = SEQUENCE {

subframeAllocation CHOICE {

oneFrame ‘000000’ Only the CRS
information of
Cell 2is
provided in
CRS-
Assistancelnfo.
It includes a
single MBSFN-
SubframeConfig
element with
subframe
allocation one
Frame="000000’
BIT STRING
(SIZE(6))
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Table 8.1.6.4.3-9: RadioResourceConfigDedicated-SRB2-DRB(n, m): Additional TDD UE Rx-Tx time
difference measurement under time-domain measurement resource restriction with CRS assistance
information and non-MBSFN ABS (felCIC)

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)
Information Element Value/remark Comment Condition
RadioResourceConfigDedicated-SRB2-DRB(n, m) ::=
SEQUENCE {
MeasSubframePatternPCell-r10 CHOICE {
setup SEQUENCE {
subframePatternTDD-r10
subframeConfig1-5-r10 ‘00000000010000000001" | BIT STRING Cell 1
(SIZE (20))
}
}
}
8.1.6.5 Test requirement

Table 8.1.6.5-1 defines the primary level settings including test tolerances for the test.

The UE Rx — Tx time difference measurement accuracy shall fulfil the requirementsin Table 8.1.6.5-3.
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Table 8.1.6.5-1: Test parameters test parameters for TDD UE Rx—Tx time difference measurement
under time-domain measurement resource restriction with CRS assistance information and non-

MBSFN ABS

Parameter Unit Cell 1 Cell 2 Cell 3
E-UTRAN RF Channel Number 1 1 1
PDSCH Reference measurement channel
defined in TS 36.521-3 [25] A.1.2 RO TDD N/A N/A
PDSCH allocation

Nprs 13—36 N/A N/A

PDCCH/PCFICH/PHICH Reference
measurement channel defined in TS 36.521-3 R.6 TDD N/A N/A
[25] A.2.2
OCNG Patterns defined in TS 36.521-3 [25]
D.2.1 (OP.1 TDD) and D.2.2 (OP.2 TDD) OP.1 7DD OP.2 TDD OP.2TDD
PBCH_RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB Non-ABS and ABS subframe
PHICH_RB dB 0 channel powers defined in TS
PDCCH_RA dB 36.521-3 [25] Table C.3.1.2.1-1
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RANotel dB
OCNG_RBNotel dB
N, Nowe2 dBm/15 kHz -98 -98 -98
crsE, /N, dB -2.60 3 1
crs B/l ) Moee dB -7.36 1.10 -0.90
CRS (E./l o )rommas ™=° dB 8.89 -1.48 -4.50
RSRP Note 4 dBm/15 kHz -100.6 -95 -97
(10), Noes dBm/9 MHz - : :
(10), g pes e dBm/9 MHz -63.40 -63.40 -63.40
Propagation Condition AWGN

Note 1:

transmitted power spectral density is achieved for all OFDM symbols.

Note 2:

subcarriers and time and shall be modelled as AWGN of appropriate power for

(E/1)

Note 3:

meaSis calculated in CRS REs in the subframes indicated for PCell measurements by

OCNG shall be used such that the resources in the active cell are fully allocated and a constant total

Interference from other cells and noise sources not specified in the test is assumed to be constant over

N to be fulfilled.

- = . . .
measurement resource restriction pattern, whilst S/ ot /nonABS s calculated in CRS REs in the

subframes not indicated for PCell measurements by measurement resource restriction pattern.
RSRP and lo levels have been derived from other parameters for information purposes. They are not

Note 4:

lo
settable parameters themselves. (

meas js calculated in CRS symbols in the subframes indicated for

- - (lo . .
PCell measurements by measurement resource restriction pattern, whilst ( )”O”ABS is calculated in CRS

symbols
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Table 8.1.6.5-2: Sounding Reference Symbol Configuration to be used in FDD UE Rx-Tx time
difference test

Field Value Comment

UL bandwidth 50 RBs Same as the DL bandwidth

srsBandwidthConfiguration bw5

srsSubframeConfiguration scl

ackNackSrsSimultaneousTransmission FALSE

srsMaxUpPTS TRUE

srsBandwidth 0 No hopping

srsHoppingBandwidth hbwO

frequencyDomainPosition 0

Duration TRUE Indefinite duration

Srs-Configurationindex 10 SRS periodicity of 10ms for all
Tests.

transmissionComb 0

cyclicShift cs0 No cyclic shift

SRS-AntennaPort anl Number of antenna ports used
for SRS transmission

Note: For further information see clause 6.3.2 in TS 36.331 [22].

Table 8.1.6.5-3: Test requirements UE Rx — Tx time difference measurement accuracy requirements

Test requirement
(Measured value from step 7 - 13) Ts
Lowest reported value converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-2
(Measured value from step 7 + 13) Ts
Highest reported value converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-2

NOTE: Thetest in table 8.1.6.5-3 has two test points starting at 32 Ts and 5008 Ts.
The test tolerances are defined in Annex C.

For the overall test to pass, the ratio of successful reported valuesin each test point shall be more than 90% with a
confidence level of 95%.

9 E-UTRA OTDOA measurement requirements

9.1 RSTD Intra-Frequency Measurements

9.1.1 FDD RSTD Measurement Reporting Delay

9.1.1.1 Test purpose

To verify that the RSTD measurement reporting delay meets the requirements in an environment with fading
propagation conditions.

9.1.1.2 Test applicability
Thistest appliesto all types of E-UTRA FDD UE release 9 and forward that supports UE-assisted OTDOA.

9.1.1.3 Minimum conformance requirements

When the physical layer cell identities of neighbour cells together with the OTDOA assi stance data are provided, the
UE shall be able to detect and measure intra-frequency RSTD, specified in 3GPP TS 36.214 [6], for at least n=16 célls,
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including the reference cell, on the same carrier frequency f1 as that of the reference cell within
Trst InrarreqroD, £-UTRAN S @S Given below (see also Figure 9.1.1.3-1):

T

RSTD IntraFregFDD, E-UTRAN — TPRS ’ (M - 1) +A ms,
where

Trsto inrarreqrop, £-UTrRan 1S the total time for detecting and measuring at least n cells,

Tors isthe cell-specific positioning subframe configuration period as defined in 3GPP TS 36.211 [26],

M isthe number of PRS positioning occasions as defined in Table 9.1.1.3-1, where each PRS positioning occasion
comprises of Nppg (1< N prg <6) consecutive downlink positioning subframes defined in 3GPP TS 36.211 [26], and

n
A =160- [V—‘ ms is the measurement time for a single PRS positioning occasion which includes the sampling time

and the processing time.

Table 9.1.1.3-1: Number of PRS positioning occasions within Tggp yarreqrop, £-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg 1 Note 1
160 ms 16
>160 ms 8
Note 1: When only intra-frequency RSTD measurements are performed over cells belonging to the
serving FDD carrier frequency f1.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbour cellsi out of at
least (n-1) neighbour cells within Trerp IntraFreqFDD, E-UTRAN Provided:

(PRS ES / Iot)r « -6 dB for all Frequency Bands for the reference cell,

(PRSES/ IOt)I >-13 dB for all Frequency Bands for neighbour cell i,

(PRS ES / IOt)ref and (PRSES/ IOt)I conditions apply for all subframes of at least L = % PRS positioning

occasions,
PRP 1,2|4smaccording to clause E.2 for a corresponding Band.

Thetime Trsrp IntraFreqrDD, E-UTRAN  Starts from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestL ocationl nformation message and the OTDOA assistance datain the OTDOA-
ProvideAssistanceData message as specified in 3GPP TS 36.355 [4], are delivered to the physical layer of the UE as
illustrated in Figure 9.1.1.3-1.
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The last of OTDOA TRsrDIntraFreqFOD, E-UTRAN
assistance data and
location request

received by higher I Tere A

A

layers

Thelast of OTDOA
assistance data and
location request
received by physical
layer

Y
A

Y

Y

PRS positioning occasion

Figure 9.1.1.3-1: Illustration of the RSTD reporting time requirement in an FDD system

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccH. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

The normative reference for thisrequirement is TS 36.133 [23] clause 8.1.2.5.1 and A.8.12.1.
9.114 Test description

9.11.4.1 Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, asdefined in TS 36.508 [18] clause 4.3.1.1.
Channel bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1. Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown
in Annex A, Figure A .4.

The general test parameter settings are set up according to Table 9.1.1.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.

Message contents are defined in clause 9.1.1.4.3.

a ~ w BN

In the test there are three synchronized cells: Cell 1, Cell 2 and Cell 3. Cell 1 isthe OTDOA assistance data
reference as well as the serving cell. Cell 2 and Cell 3 are the neighbour cells. All cells are on the same RF
channel. Cell 3inthetest isthe Cell 4 defined in clause 4.7.1. The assistance data neighbour cell list includesin
total 15 cells, where 13 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571-5 clause
7.2.2).

6. Thetrue RSTD (which isthe receive time difference for frame O between two cells as seen at the UE antenna
connector) isset to 31 Ts (about 1 us) between neighbour Cell 2 and serving Cell 1; and set to -31 Ts (about -1
us) between neighbour Cell 3 and serving Cell 1.
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Table 9.1.1.4.1-1: General test parameters for E-UTRAN FDD intra-frequency RSTD measurement
reporting delay under fading propagation conditions
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Parameter Unit Value Comment
Reference cell is the cell in the
OTDOA assistance data with
respect to which the RSTD
measurement is defined, as
Reference cell Cell 1 specified in 3GPP TS 36.214 [6]
and 3GPP TS 36.355 [4]. The
reference cell is the serving cell
in this test case.
Cell 2 and Cell 3 appear at
random places in the neighbour
cell list in the OTDOA assistance
Neighbour cells Cell 2 and Cell 3 data, but Cell 2 always appears
in the first half of the list, whilst
Cell 3 appears in the second half
of the list.
PCFICH/PDCCH/PHICH DL Reference Measurement Channel | As specified in TS 36.521-3 [25]
parameters R.6 FDD clause A.2.1
Channel Bandwidth
(BWchanneI) MHz 10
PRS Transmission RB 50 PRS are transmitted over the
Bandwidth Note 2 system bandwidth
This corresponds to periodicity of
PRS . tion ind 320 ms and PRS subframe offset
corlwp::{gsumégn Index 171 of | jrg —160 DL subframes, as
defined in 3GPP TS 36.211 [26],
Table 6.10.4.3-1
Number of consecutive As defined in 3GPP TS 36.211
downlink positioning 1 [26]. The number of subframes in
subframes Npgg o2 a positioning occasion
The cell PCls are selected such
Physical cell ID PCI Note 2 (PClof Cell 1 P;illdOf Cell 2)mod6=0 that the relative shifltls of PRS
(PCI of Cell 1 — PCI of Cell 3)mode=0 | Patterns among cells are as
given by the test parameters
CP length Note 2 Normal
DRX parameters are further
DRX ON specified in Table 9.1.1.4.1-2
Radio frame receive time
offset between the cells at Cell2to Cell 1: 1 PRS are transmitted from
the UE antenna connector Hs Cell3to Cell 1: -1 synchronous cells
Note 3
The expected RSTD is what is
Cell 2: 3 expected at the receiver. The
Note 1 Cell 3:3 corresponding parameter in the
Expected RSTD Hs Other neighbour cells: randomly OTDOA assistance data
between -3 and 3 specified in TS 36.355 [4] is the
expectedRSTD indicator
The corresponding parameter in
uit%?f;?ﬂ?ﬁg;rzl us 5 the. QTDQA assistance dgta
neighbour cells Note 1 specified in TS 36.355 [4] is the
expectedRSTD-Uncertainty index
|r2\lgl:rr]g%r : ;Zilig;r:g\élcé(;?a 16 Including the reference cell
Cell 1: ‘11110000’ .
PRS muting info Nete 2 Cell 2: ‘00001111’ Coréef.pogo!s toprs: "?’)'ggng'”fo
Cell 3: “11110000 efinedin 355 4]
T1 s 3 The length qf the time interval
from the beginning of each test
The length of the time interval
T2 S 1.28 that follows immediately after
time interval T1
The length of the time interval
T3 s 1.28 that follows immediately after

time interval T2
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Note 1:  Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not
settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP
see Table 9.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.2.

Note 2:  Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive
downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are
settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID
PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table
9.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.2.

Note 3:  The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not
a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.1.4.1.

Table 9.1.1.4.1-2: DRX parameters for E-UTRAN FDD intra-frequency RSTD measurement reporting
delay under fading propagation conditions

Field Value Comment
onDurationTimer psfl
drx-InactivityTimer psfl L
drx-RetransmissionTimer sfl g‘g ;gic[glze]d (I:rllaiS:g ;- 2
longDRX-CycleStartOffset sf320 ' ' o
shortDRX Disable
9.1.1.4.2 Test procedure

The test consists of three consecutive time intervals, with duration of T1, T2 and T3 defined in Table9.1.1.4.1-1. Cell 1
isactivein T1, T2 and T3, whilst Cell 2 and Cell 3 are activated only in the beginning of T2. Cell 2 is active until the
end of T3, and Cell 3 isactive until the end of T2. The beginning of the time interval T2 shall be aligned 5 ms before
the first PRS positioning subframe of a positioning occasion in the reference cell, where 5 msis the necessary test
tolerance. Cell 1 transmits PRSin T2, while Cell 2 transmits PRS only in T3, and Cell 3 transmits PRSonly in T2.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assistance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 9.1.1.4.3 shall
be provided to the UE during T1. The last TTI containing the OTDOA-RequestL ocationlnformation message shall be
provided to the UE AT ms before the start of T2, where AT = 150 msis the maximum processing time of the OTDOA-
ReguestL ocationl nformation message and the OTDOA assistance data.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

3. Set the parameters according to Table 9.1.1.5-1. Propagation conditions are set according to clause 4.7.2.2
(ETU30).

4. T1 starts.

5. The SS shall transmit an RRCConnectionReconfiguration message with the DRX configuration. PDCCHs
indicating new transmissions shall be sent continuously until the start of T2 to ensure that the UE would not
enter the DRX state before T2.

6. The UE shall transmit RRCConnectionReconfigurationCompl ete message.
6a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

6b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities
supported by the UE in the OTDOA-ProvideCapabilities | E.

7. The SSshall send aLPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData IE. The position of neighbour Cell 2 in the OTDOA-NeighbourCellInfoList is
randomly selected to be in the first 7 elements of the sequence, and the position of neighbour Cell 3 is randomly
selected to bein the last 8 elements of the sequence, as described in 3GPP TS 37.571-5 [20], clause 7.2.3. If the
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9.

UE message at step 6b includes the ackRequested | E set to TRUE, then the SS shall send an acknowledgment in
the LPP PROVIDE ASSISTANCE DATA message.

The SSshall send aLPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationlnformation |1E such that the UE receives the message AT ms before the start of T2,
where AT = 150 ms.

When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 9.1.1.5-2.

10. When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 9.1.1.5-2.

11. The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message including the

OTDOA-Providel ocationlnformation |1E within the response time (see clause 4.7.3) specified in clause 9.1.1.5.
The UE shall perform and report the RSTD measurements for both Cell 2 and Cell 3 with respect to the
reference cell in the OTDOA assistance data, Cell 1. If the UE transmits an
OTDOA-ProvidelLocationlnformation | E including the rstd field for both Cell 2 and Cell 3 within the response
time then the number of successful testsisincreased by one. If the UE fails to report the
OTDOA-Providelocationlnformation | E with both the rstd fields included within the response time then the
number of failure testsisincreased by one.

12. If the UE message at step 11 includes the ackRequested | E set to TRUE, the SS shall send aLPP

acknowledgement message.

13. Repeat steps 2-12 until the confidence level according to Annex D is achieved. For each iteration, at step 7

change the random position of the Cells 2 and 3 in the OTDOA-Neighbour CelllnfoL.ist.

9.1.1.4.3 Message contents

Table 9.1.1.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9

Information Element Value/remark Comment Condition

UE

Positioning Technology 00000001 OTDOA

Table 9.1.1.4.3-2: MAC-MainConfig-RBC: FDD RSTD Measurement Reporting Delay

Derivation Path: TS 36.508 [18] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

Information Element Value/remark Comment Condition

MAC-MainConfig-RBC ::= SEQUENCE {

drx-Config CHOICE {

setup SEQUENCE {

onDurationTimer psfl
drx-InactivityTimer psfl
drx-RetransmissionTimer sfl
longDRX-CycleStartOffset CHOICE {
sf320 0
}
shortDRX Not present
}
}

Table 9.1.1.4.3-2a: LPP Request Capabilities

Information Element Value/remark
otdoa-RequestCapabilities TRUE
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Table 9.1.1.4.3-3: LPP RequestLocationIinformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 3 See clause
9.1.15
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 9.1.1.4.3-5: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.2.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20], clause
7.2.2.

otdoa-Error

Not present

}

epdu-ProvideAssistanceData

Not present
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Table 9.1.1.4.3-6: LPP ProvideLocation Information

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 1

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbor

Cell 2

cellGloballdNeighbour

earfcnNeighbour

rstd

Present

rstd-Quality

}

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbor

Cell 3

cellGloballdNeighbour

earfcnNeighbour

rstd

Present

rstd-Quality

}

}

otdoa-Error

May be present with error
reason ‘undefined’ or

‘attemptedButUnableToM
easureSomeNeighbourC

ells’

}

ecid-ProvideLocationInformation

Not present

epdu-ProvideLocationInformation

Not present

9.1.1.5 Test requirement

Table9.1.1.5-1 and 9.1.1.5-2 define the primary level settings including test tolerances for the test.
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Table 9.1.1.5-1: Cell-specific test parameters for E-UTRAN FDD intra-frequency RSTD measurement
reporting delay under fading propagation conditions during T1

Parameter Unit Cell 1 Cell 2 Cell 3
E-UTRA RF
Channel Number L L L
Correlation Matrix
and Antenna 1x2 Low 1x2 Low 1x2 Low
Configuration
OCNG patterns
defined in TS
36.521-3 [25] OP.5 FDD N/A N/A
clause D.1
PBCH_RA
PBCH_RB
PSS _RA
SSS_RA
PCFICH_RB
PHICH_RA dB 0 N/A N/A
PHICH_RB
PDCCH_RA
PDCCH_RB
OCNG_RA Note 1
OCNG_RB Note 1
dBm/
Note 3 _
N°° 15 kHz 95
PRS E./N,, dB -Infinity -Infinity -Infinity
dBm/
Note 4 -
lo 9 MHz 67.22 N/A N/A
EJ/N,. dB 0 -Infinity -Infinity
Propagation
Condition ETU30

Note 1:  OCNG shall be used such that active cell (Cell 1) is fully allocated and a constant
total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN
of appropriate power for NOC to be fulfilled.

Note 4:  lo levels have been derived from other parameters and are given for information
purpose. These are not settable test parameters.
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Table 9.1.1.5-2: Cell-specific test parameters for E-UTRAN FDD intra-frequency RSTD measurement
reporting delay under fading propagation conditions during T2 and T3

Parameter Unit Cell 1 Cell 2 Cell 3
T2 [ T3 T2 | T3 T2 [ T3
E-UTRA RF
Channel Number ! ! !
Correlation Matrix 1x2 Low 1x2 Low 1x2 Low
and Antenna
Configuration
OCNG patterns
defined in TS OP.6
36.521-3 [25] OP.5 FDD OP.6 FDD FDD N/A
clause D.1
PBCH_RA
PBCH_RB
PSS_RA
SSS_RA
PCFICH_RB
PHICH_RA dB 0 0 0 N/A
PHICH_RB
PDCCH_RA
PDCCH_RB
OCNG_RA Note 1
OCNG_RB Note 1
PRS_RA dB -3 N/A N/A 3 3 N/A
dBm/
Note 3 - - - - - -
N, 15 kHz 98 95 98 95 98 95
PRS E./N,, dB -1 -Infinity | -Infinity -7 -7 | -Infinity
prs E /I Noes | dB 1.79 | -Infinity | -Infinity 7 -9.54 | -Infinity
I Note 4 dBm/ -69.55 | -67.08 -69.55 -67.08 | -69.55 N/A
9 MHz
dBm/ - - -
Note 4 _ _ - - - -
PRPp Note 15 kHz 99 Infinity Infinity 102 105 Infinity
dBm/ -
Note 4 _ - - - - -
RSRP 15 KHz 96 93 105 105 108 Infinity
E./N,, Noes dB 2 2 -7 -10 -10 | -Infinity
Propagation
Condition ETU30

Note 1:  OCNG shall be used such that active cells (all, except Cell 3 in T3) are fully
allocated and a constant total transmitted power spectral density is achieved for all
OFDM symbols other than those in the subframes with transmitted PRS.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN
of appropriate power for Noc to be fulfilled.

Note 4: If PRS_RAis not “N/A", E(/N ., PRS E_/I , lo, RSRP and PRP levels have been
derived from other parameters and are given for information purpose. If PRS_RA is
“N/A”, 1o and RSRP levels have been derived from other parameters and are given
for information purpose. These are not settable test parameters. Interference
conditions shall be applied to all PRS symbols of DL positioning subframes.

The response time including test tolerance is 3.3 s. The response time is equal to the LPP time | E value plus the test
tolerance. The LPP time |E value is derived from the RSTD reporting delay plus AT, where AT = 150 ms, giving a
value of 2710 ms. Thisis rounded up to the next allowed LPP value of 3 seconds. The RSTD measurement reporting

n
delay in the test is derived from the following expression, Tpes (M —1)+ 160[M—l , where M =8 and N=16 arethe
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parameters specified in clause 9.1.1.3 and Table 9.1.1.3-1. This gives the total RSTD reporting delay of 2560 msfor the
15 neighbour cellsincluding Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

9.1.2 TDD RSTD Measurement Reporting Delay

9.1.2.1 Test purpose

To verify that the RSTD measurement reporting delay meets the requirements in an environment with fading
propagation conditions.

9.1.2.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 9 and forward that supports UE-assisted OTDOA.

9.1.2.3 Minimum conformance requirements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the
UE shall be able to detect and measure intra-frequency RSTD, specified in 3GPP TS 36.214 [6], for at least n=16 cells,
including the reference cell, on the same carrier frequency f1 as that of the reference cell within

Trso IntraFreqTDD, E-UTRAN TS @S given below:

Trso IntraFreqTDD, E-UTRAN — Ters (M -1) +A ms,
where

Trsto inrarreqTop, E-UTRAN 1S the total time for detecting and measuring at least n cells,

Tors isthe cell-specific positioning subframe configuration period as defined in 3GPP TS 36.211 [26],

M isthe number of PRS positioning occasions as defined in Table 9.1.2.3-1, where each PRS positioning occasion
comprises of Npgg (1< N prg <6) consecutive downlink positioning subframes defined in 3GPP TS 36.211 [26], and

n
A =160- [V—‘ ms is the measurement time for a single PRS positioning occasion which includes the sampling time

and the processing time.

Table 9.1.2.3-1: Number of PRS positioning occasions within TRSTDlmraFreqTDD] E-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tosg 1 Note 1
160 ms 16
>160 ms 8
Note 1: When only intra-frequency RSTD measurements are performed over cells belonging to the
serving FDD carrier frequency f1.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbour cellsi out of at
least (n-1) neighbour cells within TRSTDlmaFreqTDDY E.uTRan Provided:

(PRS Es / Iot)ref >-6 dB for all Frequency Bands for the reference cell,

(PRSES/ IOt)I >-13 dB for all Frequency Bands for neighbour cell i,

(PRS ES / IOt)ref and (PRSES/ IOt)I conditions apply for all subframes of at least L = % PRS positioning

occasions,
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PRP 1,2|4smaccording to clause E.2 for a corresponding Band.

Thetime Trsrp IntraFreqTDD, E-uTRaN Starts from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestL ocationl nformation message and the OTDOA assistance datain the OTDOA-
ProvideAssistanceData message as specified in 3GPP TS 36.355 [4], are delivered to the physical layer of the UE.

The reguirements shall apply for all TDD specia subframe configurations specified in 3GPP TS 36.211 [26] and for the
TDD uplink-downlink configurations as specified in Table 9.1.2.3-2.

Table 9.1.2.3-2: TDD uplink-downlink subframe configurations applicable for TDD intra-frequency
requirements

PRS Transmission Bandwidth [RB] Applicable TDD uplink-downlink configurations
6, 15 1,23 4and5
25, 50, 75, 100 0,1,23,45and6
Note: Uplink-downlink configurations are specified in Table 4.2-2 in 3GPP TS 36.211 [26].

This requirement assumes that the measurement report is not delayed by other L PP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccH. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

The normative reference for thisrequirement is TS 36.133 [23] clause 8.1.2.5.2 and A.8.12.2.
9.1.2.4 Test description

9.1.24.1 Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, asdefined in TS 36.508 [18] clause 4.3.1.2.
Channel bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1. Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown
in Annex A, Figure A .4.

The general test parameter settings are set up according to Table 9.1.2.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.

Message contents are defined in clause 9.1.2.4.3.

a > w N

In the test there are three synchronized cells: Cell 1, Cell 2 and Cell 3. Cell 1 isthe OTDOA assistance data
reference as well as the serving cell. Cell 2 and Cell 3 are the neighbour cells. All cells are on the same RF
channel. Cell 3inthetest isthe Cell 4 defined in clause 4.7.1. The assistance data neighbour cell list includesin
total 15 cells, where 13 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571-5 clause
7.2.2).

6. Thetrue RSTD (which isthe receive time difference for frame O between two cells as seen at the UE antenna
connector) isset to 31 Ts (about 1 us) between neighbour Cell 2 and serving Cell 1; and set to -31 Ts (about -1
us) between neighbour Cell 3 and serving Cell 1.
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Table 9.1.2.4-1: General test parameters for E-UTRAN TDD intra-frequency RSTD measurement
reporting delay under fading propagation conditions
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Parameter

Unit

Value

Comment

Reference cell

Cell 1

Reference is the cell in the OTDOA
assistance data with respect to which the
RSTD measurement is defined, as
specified in 3GPP TS 36.214 [6] and
3GPP TS 36.355 [4]. The reference cell
is the serving cell in this test case.

Neighbour cells

Cell 2 and Cell 3

Cell 2 and Cell 3 appear at random
places in the neighbour cell list in the
OTDOA assistance data, but Cell 2
always appears in the first half of the list,
whilst Cell 3 appears in the second half

of the list.
PCFICH/PDCCH/PHICH DL Reference Measurement Channel As specified in TS 36.521-3 [25] clause
parameters R.6 TDD A2.2
Channel Bandwidth
(BWchanneI) MHz 10
PRS Transmission RB 50 PRS are transmitted over the system
Bandwidth Note 2 bandwidth
This corresponds to periodicity of 320 ms
PRS configuration index and PRS subframe offset of | ... —160
| Note 2 174 . _ PRS
PRS DL subframes, as defined in 3GPP TS
36.211 [26], Table 6.10.4.3-1
Number of consecutive As defined in 3GPP TS 36.211 [26]. The
downlink positioning 1 number of subframes in a positioning
subframes Npgg Not©2 occasion
(PCI of Cell 1 — PCI of Cell 2Jmod6=0 | The cell PCls are selected such that the
Physical cell ID PC| Note2 and relative shifts of PRS patterns among
(PCI of Cell 1 — PCI of Cell 3)mod6=0 | cells are as given by the test parameters
As specified in TS 36.211 [26], Section
TDD uplink-downlink 1 4.2; corresponds to a configuration with 5
configuration ms switch-point periodicity and two
downlink consecutive subframes
_ As specified in TS 36.211 [26], Section
TD?_ special subframe 6 4.2; corresponds to DWPTS of 19760- T,
configuration
9 and UpPTS of 4384-T,
CP length Note 2 Normal The same CP Iengthapplles for DL and
DRX parameters are further specified in
DRX ON Table 9.1.2.4-2
Radio frame receive time
offset between the cells at S Cell2to Cell 1: 1 PRS are transmitted from synchronous
the UE antenna H Cell3to Cell 1: -1 cells
connectorhote 3
Cell 2: 3 The expected RSTD is what is expected
Cell 3: 3 at the receiver. The corresponding
Note 1 ' i i
Expected RSTD us Other neighbour cells: randomly garameterf_lnc:he _(I_)TDOA assist_anﬁe
between -3 and 3 ata specified in TS 3(_3.3_55 [4] is the
expectedRSTD indicator
The corresponding parameter in the
Sr)w(gsg:gtR%Igll S 5 OTDOA assistance data specified in TS
nei hbourycells Note 1 H 36.355 [4] is the expectedRSTD-
9 Uncertainty index
Number of cells provided .
in OTDOA assistance data 16 Including the reference cell
Cell 1: ‘11110000 . ) .
PRS muting info Note 2 Cell 2: ‘00001111’ Corresponds tTospgsg'\s"ggrEg]'”fo defined in
Cell 3: ‘11110000’ )
T1 s 3 The length of the time interval from the
beginning of each test
™ s 128 The length of the time interval that
' follows immediately after time interval T1
T3 s 1.28 The length of the time interval that

follows immediately after time interval T2
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Note 1:  Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable
parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table
9.1.2.4.3-5 and TS 37.571-5 [20], clause 7.2.2.

Note 2:  Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink
positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and
also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0,
Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.1.2.4.3-5 and TS 37.571-5 [20], clause
7.2.2.

Note 3:  The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a
settable parameter but is used to set the “true RSTD" values in step 6 of clause 9.1.2.4.1.

Table 9.1.2.4-2: DRX parameters for E-UTRAN TDD intra-frequency RSTD measurement reporting
delay under fading propagation conditions

Field Value Comment
onDurationTimer psfl
drx-InactivityTimer psfl L
drx-RetransmissionTimer sfl ?;;glegzdégﬁgepggg
longDRX-CycleStartOffset sf320 ' ' B
shortDRX disable
9.1.24.2 Test procedure

The test consists of three consecutive time intervals, with duration of T1, T2 and T3 defined in Table 9.1.2.4-1. Cell 1is
activeinT1, T2 and T3, whilst Cell 2 and Cell 3 are activated only in the beginning of T2. Cell 2 is active until the end
of T3, and Cell 3isactive until the end of T2. The beginning of the time interval T2 shall be aligned 5 ms before the
first PRS positioning subframe of a positioning occasion in the reference cell, where 5 msis the necessary test
tolerance. Cell 1 transmits PRSin T2, while Cell 2 transmits PRS only in T3, and Cell 3 transmits PRSonly in T2.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assistance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 9.1.2.4.3 shall
be provided to the UE during T1. The last TTI containing the OTDOA-RequestL ocationlnformation message shall be
provided to the UE AT ms before the start of T2, where AT = 150 msis the maximum processing time of the OTDOA-
ReguestL ocationl nformation message and the OTDOA assistance data.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

3. Set the parameters according to Table 9.1.2.5-1. Propagation conditions are set according to clause 4.7.2.2
(ETU30).

4. T1 starts.

5. The SS shall transmit an RRCConnectionReconfiguration message with the DRX configuration. PDCCHs
indicating new transmissions shall be sent continuously until the start of T2 to ensure that the UE would not
enter the DRX state before T2.

6. The UE shall transmit RRCConnectionReconfigurationCompl ete message.
6a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

6b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities
supported by the UE in the OTDOA-ProvideCapabilities | E.

7. The SSshall send aLPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData IE. The position of neighbour Cell 2 in the OTDOA-NeighbourCellInfoList is
randomly selected to be in the first 7 elements of the sequence, and the position of neighbour Cell 3 is randomly
selected to bein the last 8 elements of the sequence, as described in 3GPP TS 37.571-5 [20], clause 7.2.3. If the
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9.

UE message at step 6b includes the ackRequested | E set to TRUE, then the SS shall send an acknowledgment in
the LPP PROVIDE ASSISTANCE DATA message.

The SSshall send aLPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationlnformation |1E such that the UE receives the message AT ms before the start of T2,
where AT = 150 ms.

When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 9.1.2.5-3.

10. When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 9.1.2.5-3.

11. The UE shall transmit a LPP PROVIDE LOCATION INFORMATION including the

OTDOA-Providel ocationlnformation |1E within the response time (see clause 4.7.3) specified in clause 9.1.1.5.
The UE shall perform and report the RSTD measurements for both Cell 2 and Cell 3 with respect to the
reference cell in the OTDOA assistance data, Cell 1. If the UE transmits an
OTDOA-ProvidelLocationlnformation | E including the rstd field for both Cell 2 and Cell 3 within the response
time then the number of successful testsisincreased by one. If the UE fails to report the
OTDOA-Providelocationlnformation | E with both the rstd fields included within the response time then the
number of failure testsisincreased by one.

12. If the UE message at step 11 includes the ackRequested | E set to TRUE, the SS shall send aLPP

acknowledgement message.

13. Repeat steps 2-12 until the confidence level according to Annex D is achieved. For each iteration, at step 9

change the random position of the Cells 2 and 3 in the OTDOA-Neighbour CelllnfoL.ist.

9.1.2.4.3 Message contents

Table 9.1.2.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9

Information Element Value/remark Comment Condition

UE Positioning Technology 00000001 OTDOA

Table 9.1.2.4.3-2: MAC-MainConfig-RBC: TDD RSTD Measurement Reporting Delay

Derivation Path: TS 36.508 [18] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

Information Element Value/remark Comment Condition

MAC-MainConfig-RBC ::= SEQUENCE {

drx-Config CHOICE {

setup SEQUENCE {

onDurationTimer psfl

drx-InactivityTimer psfl

drx-RetransmissionTimer sfl

longDRX-CycleStartOffset CHOICE {

sf320 0

}

shortDRX Not present
}

Table 9.1.2.4.3-2a: LPP Request Capabilities

Information Element Value/remark
otdoa-RequestCapabilities TRUE
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Table 9.1.2.4.3-3: LPP RequestLocationIinformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 3 See clause
9.1.25
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 9.1.2.4.3-5: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.2.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20], clause
7.2.2.

otdoa-Error

Not present

}

epdu-ProvideAssistanceData

Not present
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Table 9.1.2.4.3-6: LPP ProvideLocation Information

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 1

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbor

Cell 2

cellGloballdNeighbour

earfcnNeighbour

rstd

Present

rstd-Quality

}

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbor

Cell 3

cellGloballdNeighbour

earfcnNeighbour

rstd

Present

rstd-Quality

}

}

otdoa-Error

May be present with error
reason ‘undefined’ or

‘attemptedButUnableToM
easureSomeNeighbourC

ells’

}

ecid-ProvideLocationInformation

Not present

epdu-ProvideLocationInformation

Not present

9.1.2.5 Test requirement

Table9.1.2.5-1 and 9.1.2.5-2 define the primary level settings including test tolerances for the test.
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Table 9.1.2.5-1: Cell-specific test parameters for E-UTRAN TDD intra-frequency RSTD measurement
reporting delay under fading propagation conditions during T1

Parameter Unit Cell 1 Cell 2 Cell 3

E-UTRA RF

Channel Number 1 L 1

Correlation Matrix 1x2 Low 1x2 Low 1x2 Low

and Antenna

Configuration

OCNG patterns

defined in TS

36.521-3 [25] OP.1 TDD N/A N/A

clause D.2

PBCH_RA

PBCH_RB

PSS _RA

SSS_RA

PCFICH_RB

PHICH_RA dB 0 N/A N/A

PHICH_RB

PDCCH_RA

PDCCH_RB

OCNG_RA Note1

OCNG_RB Noe1

dBm/
Note 3 _
N°° 15 kHz 95
PRS E./N, dB -Infinity -Infinity -Infinity
dBm/
Note 4 -

lo 9 MHz 67.22 N/A N/A

EJ/N,. dB 0 -Infinity -Infinity

Propagation

Condition ETU30

Note 1:  OCNG shall be used such that active cell (Cell 1) is fully allocated and a constant
total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN
of appropriate power for NOC to be fulfilled.

Note 4:  lo levels have been derived from other parameters and are given for information
purpose. These are not settable test parameters.
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Table 9.1.2.5-2: Cell-specific test parameters for E-UTRAN TDD intra-frequency RSTD measurement

reporting delay under fading propagation conditions

Parameter Unit Cell 1 Cell 2 Cell 3
T2 | T3 T2 [ T3 T2 [ T3

E-UTRA RF

Channel Number ! ! !

Correlation Matrix 1x2 Low 1x2 Low 1x2 Low

and Antenna

Configuration

OCNG patterns

defined in TS OP.2

36.521-3 [25] OP.1 TDD OP.2 TDD DD N/A

clause D.2

PBCH_RA

PBCH_RB

PSS_RA

SSS_RA

PCFICH_RB

PHICH_RA dB 0 0 0 N/A

PHICH_RB

PDCCH_RA

PDCCH_RB

OCNG_RA Note1

OCNG_RB Note1

PRS_RA dB -3 N/A N/A 3 3 N/A

dBm/
Note 3 _ - - - - -
N, 15 KHz 98 95 98 95 98 95

PRs E./N. dB -1 -Infinity | -Infinity -7 -7 -Infinity

Prs E_ /I Noes dB 1,79 | -Infinity | -Infinity 7 -9.54 | -Infinity

|g Note 4 dBm/ -69.55 | -67.08 -69.55 -67.08 | -69.55 N/A

9 MHz
dBm/ - - -
Note 4 _ - - - - -
PRP Mo 15 kHz 99 Infinity Infinity 102 105 Infinity
dBm/ -
Note 4 _ - - - - -

RSRP 15 KHz 96 93 105 105 108 Infinity

E/N, Note4 dB 2 2 -7 -10 -10 | -Infinity

Propagation

Condition ETU30

Note 1:  OCNG shall be used such that active cells (all, except Cell 3 in T3) are fully
allocated and a constant total transmitted power spectral density is achieved for all
OFDM symbols other than those in the subframes with transmitted PRS.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN
of appropriate power for Noc to be fulfilled.

Note 4: If PRS_RAis not “N/A", E(/N ., PRS E_/I , lo, RSRP and PRP levels have been
derived from other parameters and are given for information purpose. If PRS_RA is
“N/A”, 1o and RSRP levels have been derived from other parameters and are given
for information purpose. These are not settable test parameters. Interference
conditions shall be applied to all PRS symbols of DL positioning subframes.

The response time including test tolerance is 3.3 s. The response time is equal to the LPP time | E value plus the test
tolerance. The LPP time |E value is derived from the RSTD reporting delay plus AT, where AT = 150 ms, giving a
value of 2710 ms. Thisis rounded up to the next allowed LPP value of 3 seconds. The RSTD measurement reporting

n
delay in the test is derived from the following expression, Tpes (M —1)+ 160[M—l , where M =8 and N=16 arethe
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parameters specified in clause 9.2.1.3 and Table 9.2.1.3-1. This gives the total RSTD reporting delay of 2560 msfor the
15 neighbour cellsincluding Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

9.1.3 FDD RSTD Measurement Accuracy

9.1.3.1 Test purpose

To verify that the RSTD FDD intra-frequency measurement accuracy is within the specified limits.

9.1.3.2 Test applicability
Thistest appliesto all types of E-UTRA FDD UE release 9 and forward that supports UE-assisted OTDOA.

9.1.3.3 Minimum conformance requirements

The accuracy requirementsin Table 9.1.3.3-1 are valid under the following conditions:
Conditions defined in TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
PRP 1,2|sem according to clause E.2 for a corresponding Band.
There are no measurement gaps overlapping with the PRS subframes of the measured cell.

The parameter expectedRSTDUncertainty signalled over LPP as defined in 3GPP TS 36.355 [4] islessthan 5 ps.
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Table 9.1.3.3-1: RSTD measurement accuracy

Conditions
Minimum lo Note 9 range
PRS
bandwidth,
which is Minimum
minimum of number of
serving cell available
channel measurement
Accurac bandwidth subframes
y PRS Es/lot and the among the E-UTRA operating Minimum .
PRS reference cell band groups Mot 10 lo Note1 Maximum lo
bandwidths and the
of the measured
reference neighbour cell
cell and the i
measured
neighbour
celli Note 6
T Note 2 dB RB dBZTT;I\l/O:!.Sng dBm/ril\NChan
FDD_A, TDD_A -121 -50
FDD_B -120.5 -50
FDD _C, TDD_C -120 -50
(PRS Es/lot)rf2-6dB FDD_D -119.5 -50
+15 and 26 6 FDD_E, TDD_E -119 -50
(PRS Esl/lot)i =-13dB FDD _F -118.5 -50
FDD_G -118 -50
FDD_H -117.5 -50
FDD_N -114.5 -50
(PRS Esl/lot)ref =-
N(;_Luleoll gﬂg >15 6 Note 5 Note 5 Note 5
(PRS Es/lot)i 2-13dB
(PRS Es/lot)ref -
16 2?13 >25 22 Note 5 Note 5 Note 5
(PRS Esllot)i =-13dB
(PRS Esl/lot)ref =-
15 gﬂg >50 21 Note 5 Note 5 Note 5
(PRS Esllot)i =-13dB
(PRS Esl/lot)ref =-
Noto 11 008 >75 >1 Note 5 Note 5 Note 5
(PRS Es/lot)i 2-13dB
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: Ts is the basic timing unit defined in TS 36.211 [26].
NOTE 3: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].
NOTE 4: Void.
NOTE 5: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth = 6 RB.
NOTE 6: The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 7: Void.
NOTE 8: The condition level is increased by A>0, when applicable, as described in TS 36.133 [23] Annexes B.4.2 and
B.4.3.
NOTE 9: The lo is defined in PRS positioning subframes. The same lo range applies to PRS and non-PRS symbols. lo

levels are different in PRS and non-PRS symbols within the same subframe.
NOTE 10: E-UTRA operating band groups are as defined in clause 4.4.2.
NOTE 11: Only applicable from Rel-12 onwards

The normative reference for thisrequirement is TS 36.133 [23] clause 9.1.10.1 and A.9.8.1.
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9.1.34 Test description

9.1.34.1 Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.1.

Channel bandwidth to be tested: 1.4 MHz (Test 1 and 2) and 10 MHz (Test 3 and 4). In the case that 1.4 MHz channel
bandwidth is not defined for the operating band under test, as defined in TS 36.101 [2] clause 5.6.1, then this part of the
test shall be omitted.

1. Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in
Annex A, Figure A.3afor 4RX capable UE without any 2RX bands. Otherwise use Annex A figure A.3.

The general test parameter settings are set up according to Table 9.1.3.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.

Message contents are defined in clause 9.1.3.4.3.

a &~ w N

All cells are on the same carrier frequency. Cell 1 isthe serving cell and OTDOA assistance data reference cell;
Cell 2 isthe neighbour cell. The assistance data neighbour cell list includesin total 15 cells, where 14 of the cells
are not simulated (dummy cells; as defined in 3GPP TS 37.571-5 [20], clause 7.2.2).

6. Thetrue RSTD (which isthe receive time difference for frame O between cell 2 and cell 1 as seen at the UE
antenna connector) is set to the following values:
Test 1: -92 Ts (about -3 pus)
Test 2: 92 Ts (about 3 ps)
Test 3: 92 Ts (about 3 ps)
Test 4: -92 Ts (about -3 pus)
Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.1.3.4-1 for each test.
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Table 9.1.3.4.1-1: General Test Parameters for intra frequency RSTD Tests for E-UTRAN FDD
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Parameter Unit Value Comment
Testl [ Test2 Test3 | Test4
PCFICH/PDCCH/PHICH As specified in TS
parameters R.14 FDD R.6 FDD 36.521-3 [25] clause
A.2.1.
OCNG shall be used
such that both cells
are fully allocated
and a constant total
OCNG Patterns defined in transmitted power
TS 36.521-3 [25] clause D.1 OP.7 FDD OP.6 FDD spectral density is
achieved for all
OFDM symbols
(other than those in
the PRS subframes).
Reference cell Cell 1
Neighbour cell Cell 2
E-UTRA RF Channel 1 One FDD carrier
Number frequency is used.
Channel Bandwidth
(BWchannel) MHz 1.4 10
PRS Transmission
Bandwidth Nete 2 RB 6 50
PRS configuration Index 12 5 As defined in 3GPP
I prg V€2 TS 36.211 [26]
Number of consecutive As defined in 3GPP
positioning downlink 6 1 TS 36.211 [26]
subframes Npgg Not©2
prs-Mutinglnfo Note 2 Cell 1: ‘11110000 See section 6.5.1.2
Cell 2: ‘11110000’ in 3GPP TS 36.355
[4] for more
information
Cell ID Note 2 (Cell ID of (Cell ID of (Cell ID of (Cell ID of
cell1—-Cell | cell1—-Cell | cell1—Cell | cell1-Cell
IDof cell 2) | ID of cell2) | ID of cell 2) | ID of cell 2)
mod 6 =0 mod6=1 mod 6 =0 mod 6 =3
Expected RSTD Note 1 Cell2:1 Cell 2: -1 Cell 2: -1 Cell 2:1
Other Other Other Other
neighbour neighbour neighbour neighbour
us cells: cells: cells: cells:
randomly randomly randomly randomly
between -3 | between -3 | between -3 | between -3
and 3 and 3 and 3 and 3
Expected RSTD uncertainty 5 5 5 5
for all neighbour cells No© ! us
CP length Note 2 Normal
DRX OFF
Radio frame receive time Cell2to Cell2to Cell 2 to Cell2to PRS are transmitted
offset between the cells at us Cell 1: -3 Cell1: 3 Cell 1: 3 Cell 1: -3 from synchronous
the UE antenna connector cells
Note 3
Number of cells provided in 16 The number of cells
OTDOA assistance data includes the
reference cell
T 2560 Derived according to
RSTD IntraFreqFDD, E-UTRAN the RSTD
Note 4 measurement
ms ;
requirements
specified in Section
9.1.1.3
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NOTE 1: Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable
parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table
9.1.3.4.3-4 and TS 37.571-5 [20], clause 7.2.2.

NOTE 2: Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning
downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also
parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6,
Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.1.3.4.3-4 and TS 37.571-5
[20], clause 7.2.2.

NOTE 3: The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a
settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.

NOTE 4: The parameter “ Tperp IntraFreqFDD, E-UTRAN 1S NOt & settable parameter but is used to set the LPP “time”

value in Table 9.1.3.4.3-2. The value of the LPP time IE is setto Tgsrp IntraFreqFDD, E-UTRAN T AT Ms, where

AT =150 ms, giving a value of 2710 ms. This is rounded up to the next allowed LPP value of 3 seconds.

9.1.3.4.2 Test procedure

The test consists of a set-up period and a measurement period. Cell 1 and Cell 2 are both active during the complete
test. The beginning of the measurement period shall be aligned with the first PRS positioning subframe of a positioning
occasion in the reference cell.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assi stance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 9.1.3.4.3 shall
be provided to the UE during the set-up period. The last TTI containing the OTDOA-RequestL ocationlnformation
message shall be provided to the UE AT ms before the start of the measurement period, where AT = 150 msisthe
maximum processing time of the OTDOA-RequestL ocationl nformation message and the OTDOA assistance datain the
UE.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

3. Set the parameters according to Table 9.1.3.5-1 as appropriate. Propagation conditions are set according to
clause 4.7.2.1.

3a. The SS shall send an LPP REQUEST CAPABILITIES message.

3b. The UE shall send an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported
by the UE in the OTDOA-ProvideCapabilities | E.

4. The SSshall send a LPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData | E. If the UE message at step 3b includes the ackRequested |E set to TRUE,
then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.

5. The SSshall send a LPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationlnformation |1E such that the UE receives the message AT ms before the start of
measurement period, where AT = 150 ms.

6. The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the
OTDOA-Providel ocationlnformation | E.

7. If the UE message at step 6 includes the ackRequested | E set to TRUE, the SS shall send a LPP
acknowledgement message.

8. The SSshall check the rstd value for Cell 2 in the OTDOA-S gnalMeasurementlnformation |E according to
Table9.1.3.5-2.

9. Repeat step 2-8 until the confidence level according to Annex D is achieved.
10. Repeat step 1-9 for each sub-test in Table 9.1.3.5-1 as appropriate.
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9.1.34.3 Message contents

Table 9.1.3.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9
Information Element Value/remark Comment Condition
UE Positioning Technology 00000001 OTDOA

Table 9.1.3.4.3-1a: LPP Request Capabilities

Information Element Value/remark
otdoa-RequestCapabilities TRUE
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Table 9.1.3.4.3-2: LPP RequestLocationIinformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 3 See Note 4 of
Table 9.1.3.4.1-1
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 9.1.3.4.3-4: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.2.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20],
clause7.2.2.

otdoa-Error

Not present

}

epdu-ProvideAssistanceData

Not present
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Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 1

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(1)) {

physCellldNeighbor

Cell 2

cellGloballdNeighbour

earfcnNeighbour

rstd Set according to Table
9.1.3.5-2 for each
specific test

rstd-Quality

}

}

otdoa-Error

May be present with error
reason ‘undefined’ or
‘attemptedButUnableToM
easureSomeNeighbourC
ells’

}

ecid-ProvidelocationInformation

Not present

epdu-ProvideLocationinformation

Not present
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Table 9.1.3.4.3-6: CQI-ReportConfig-DEFAULT: FDD RSTD Measurement Accuracy

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

Information Element Value/remark Comment Condition
CQI-ReportConfig-DEFAULT ::= SEQUENCE {

cqgi-ReportModeAperiodic rm30 This IE should be
omitted for Test 1
and Test 2

nomPDSCH-RS-EPRE-Offset 0

cqi-ReportPeriodic CHOICE {

release NULL
}
9.1.3.5 Test requirement

Table 9.1.3.5-1 defines the primary level settings including test tolerances for al tests.

The RSTD FDD intra-frequency accuracy test shall meet the reported valuesin Table 9.1.3.5-2.
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Table 9.1.3.5-1: Cell Specific Test Parameters for intra frequency RSTD Tests for E-UTRAN FDD

Test 1 Test 2 Test 3 Test 4
Parameter Unit Cell 1 Cell 2 Cell Cell Cell1 | cell 2 Cell Cell
1 2 1 2
E-UTRA RF
Channel 1
Number
PBCH_RA
PBCH_RB
PSS RA
SSS RA
PCFICH_RB
PHICH RA
PHICH_RB dB 0 0 0 0 0 0 0 0
PDCCH_RA
PDCCH _RB
OCNG_RANote
1
OCNG_RBNote
1
PRS_RA dB 0 0 -2.7 0.3 0 0 -2.7 0.3
dBm/15
Note 2 _ R - - - - - -
N oc kHz 98 98 98 98 98 98 98 98
PRS ES/NOC dB -2.37 -8.02 5.7 -12.7 -2.37 -8.02 -5.7 -12.7
PRS Es/lm dB -3 -10 5.7 | -127 | -3 -10 | 5.7 | -12.7
Note 3
dBm/1.08 -78.92 -78.92 -79.2 | -79.2 N/A N/A N/A N/A
lo Note 3 MHz
dBm/9 N/A N/A NA | NA | 69.72 | 69.72 | . i
MHz ) ' 69.99 | 69.99
Note 3 _ _ - - - - - -
PRP dBm/15kHz 10037 106.02 103.7 | 110.7 | 100.37 | 106.02 | 103.7 | 110.7
ES/NOC Note 3 dB -2.37 -8.02 -3 -13 -2.37 -8.02 -3 -13
Note 3 _ _ _ _ " R - -
RSRP dBm/15kHz 100.37 106.02 101 | 111 | 40040 | 10502 | 7101 | 111
Propagation
condition AWGN
Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral
density is achieved for all OFDM symbols (other than those in the PRS subframes).
Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modelled as AWGN of appropriate power for NOC to be fulfilled.
Note 3: E/N.,PRS ES/IOt , 10, RSRP and PRP levels have been derived from other parameters for information
purposes. They are not settable parameters themselves. lo values are derived in the case that there is no
PBCH, PSS or SSS in the OFDM symbols carrying PRS.

Table 9.1.3.5-2: RSTD FDD intra-frequency accuracy requirements for the reported values

Test 1 Test 2 Test 3 Test 4
Lowest reported value RSTD_ 6248 RSTD_6431 RSTD_6441 RSTD_6258
Highest reported value RSTD 6280 RSTD 6463 RSTD 6453 RSTD 6270

For the overall test to pass, the ratio of successful reported valuesin each sub-test shall be more than 90% with a
confidence level of 95%. In the case that 1.4 MHz channel bandwidth is not defined for the operating band under test
then Test 1 and Test 2 shall be omitted.
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9.1.4 TDD RSTD Measurement Accuracy

9.14.1 Test purpose

To verify that the RSTD TDD intra-frequency measurement accuracy is within the specified limits.

9.1.4.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 9 and forward that supports UE-assisted OTDOA.

9.1.4.3 Minimum conformance requirements
The accuracy requirementsin Table 9.1.3.3-1 are valid under the following conditions:
Conditions defined in TS 36.101 [2] clause 7.3 for reference sensitivity are fulfilled.
PRP 1,2|sem according to clause E.2 for a corresponding Band.
There are no measurement gaps overlapping with the PRS subframes of the measured cell.
The parameter expectedRSTDUncertainty signalled over LPP as defined in 3GPP TS 36.355 [4] islessthan 5 ps.

The normative reference for thisrequirement is TS 36.133 [23] clause 9.1.10.1 and A.9.8.2.
9.1.4.4 Test description

9.14.41 Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.
Frequenciesto be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.2.

Channel bandwidth to be tested: 1.4 MHz (Test 1 and 2) and 10 MHz (Test 3 and 4). In the case that 1.4 MHz channel
bandwidth is not defined for the operating band under test, asdefined in TS 36.101 [2] clause 5.6.1, then this part of the
test shall be omitted.

1. Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in
Annex A, Figure A.3afor 4RX capable UE without any 2RX bands. Otherwise use Annex A figure A.3.

The general test parameter settings are set up according to Table 9.1.4.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.

M essage contents are defined in clause 9.1.4.4.3.

a > w DN

All cells are on the same carrier frequency. Cell 1 isthe serving cell and OTDOA assistance data reference cell;
Cell 2 isthe neighbour cell. The assistance data neighbour cell list includesin total 15 cells, where 14 of the cells
are not simulated (dummy cells; as defined in 3GPP TS 37.571-5 clause 7.2.2).

6. Thetrue RSTD (which isthe receive time difference for frame O between cell 2 and cell 1 as seen at the UE
antenna connector) is set to the following values:
Test 1: -92 Ts (about -3 us)
Test 2: 92 Ts(about 3 us)
Test 3: 92 Ts (about 3 us)
Test 4: -92 Ts (about -3 us)
Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.1.4.4-1 for each test.
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Table 9.1.4.4.1-1: General Test Parameters for intra frequency RSTD Tests for E-UTRAN TDD

Parameter Unit Value Comment
Testl1 | Test2 Test3 | Test4
PCFICH/PDCCH/PHICH As specified in TS
parameters R.14 TDD R.6 TDD 36.521-3 [25]
clause A.2.2.
OCNG shall be
used such that
both cells are fully
allocated and a
constant total
OCNG Patterns defined in transmitted power
TS 36.521-3 [25] clause D.2 OP.4 TDD OP.2TDD spectral density is
achieved for all
OFDM symbols
(other than those in
the PRS
subframes).
Reference cell Cell 1
Neighbour cell Cell 2
E-UTRA RF Channel One TDD carrier
Number frequency is used.
Channel Bandwidth
(BWchanneI) MHz L4 10
Special subframe As specified in
configuration table 4.2-1in TS
6 6 36.211 [26]. The
same configuration
in both cells.
Uplink-downlink As specified in
configuration table 4.2-2in TS
3 1 36.211 [26] and
table 9.1.2.3-2. The
same configuration
in both cells.
PRS Transmission 6 50
Bandwidth Note 2 RB
PRS configuration Index As defined in
| prg Ot 2 9 14 3GPP TS 36.211
[26].
Number of consecutive As defined in
positioning downlink 6 1 3GPP TS 36.211
subframes Npgg N2 [26].
prs-Mutinglnfo Note 2 Cell 1: ‘11110000’ See section 6.5.1.2
Cell 2: '11110000’ in 3GPP TS 36.355
[4] for more
information
Cell |D Note 2 (CellIDof | (CellIDof | (CellIDof | (Cell D of
cell1- cell1- cell1- cell1-
Cell ID of Cell ID of Cell ID of Cell ID of
cell 2y mod | cell 2) mod | cell 2) mod | cell 2) mod
6=0 6=1 6=0 6=3
Expected RSTD Note 1 Cell2:1 Cell 2: -1 Cell 2: -1 Cell2:1
Other Other Other Other
neighbour | neighbour | neighbour | neighbour
us cells: cells: cells: cells:
randomly randomly randomly randomly
between -3 | between -3 | between -3 | between -3
and 3 and 3 and 3 and 3
Expected RSTD 5 5 5 5
uncertainty for all neighbour | us
Ce”S Note 1
CP length Not 2 Normal
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DRX OFF
Radio frame receive time Cell 2to Cell 2to Cell 2to Cell 2to PRS are
offset between the cells at us Cell 1: -3 Cell 1: 3 Cell 1: 3 Cell 1: -3 | transmitted from

the UE antenna connector
Note 3

synchronous cells

The number of

16 cells includes the
reference cell
Derived according

Number of cells provided in
OTDOA assistance data

to the RSTD

TRSTD IntraFreqTDD, E-UTRAN ms 2560 measurement

Note 4 requirements
specified in Section
9.1.2.3

NOTE 1: Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable
parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table
9.1.4.4.3-4 and TS 37.571-5 [20], clause 7.2.2.

NOTE 2: Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning
downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also
parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6,
Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.1.4.4.3-4 and TS 37.571-5
[20], clause 7.2.2.

NOTE 3: The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a
settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.4.4.1.

NOTE 4: The parameter * Tgrsrp IntraFreqTDD, E-UTRAN 1S NOt @ settable parameter but is used to set the LPP “time”

value in Table 9.1.4.4.3-2. The value of the LPP time IE is setto Trerp IntraFreqTDD, E-UTRAN T AT Ms, where

AT =150 ms, giving a value of 2710 ms. This is rounded up to the next allowed LPP value of 3 seconds.

9.1.4.4.2 Test procedure

The test consists of a set-up period and a measurement period. Cell 1 and Cell 2 are both active during the complete
test. The beginning of the measurement period shall be aligned with the first PRS positioning subframe of a positioning
occasion in the reference cell.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assistance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 9.1.4.4.3 shall
be provided to the UE during the set-up period. The last TTI containing the OTDOA-RequestL ocationlnformation
message shall be provided to the UE AT ms before the start of the measurement period, where AT = 150 msisthe
maximum processing time of the OTDOA-RequestL ocationl nformation message and the OTDOA assistance datain the
UE.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

3. Set the parameters according to Table 9.1.4.5-1 as appropriate. Propagation conditions are set according to
clause 4.7.2.1.

3a. The SS shall send an LPP REQUEST CAPABILITIES message.

3b. The UE shall send an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported
by the UE in the OTDOA-ProvideCapabilities | E.

4. The SSshall send a LPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData | E. If the UE message at step 3b includes the ackRequested |E set to TRUE,
then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.

5. The SSshall send a LPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationlnformation |1E such that the UE receives the message AT ms before the start of
measurement period, where AT = 150 ms.
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6. The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the
OTDOA-Providelocationlnformation | E.

7. If the UE message at step 6 includes the ackRequested | E set to TRUE, the SS shall send aLPP
acknowledgement message.

8. The SSshall check therstd value for Cell 2 in the OTDOA-S gnal Measurementinformation | E according to
Table9.1.4.5-2.

9. Repeat step 2-8 until the confidence level according to Annex D is achieved.
10. Repeat step 1-9 for each sub-test in Table 9.1.4.5-1 as appropriate.

9.1.4.4.3 Message contents

Table 9.1.4.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9
Information Element Value/remark Comment Condition
UE Positioning Technology 00000001 OTDOA

Table 9.1.4.4.3-1a: LPP Request Capabilities

Information Element Value/remark
otdoa-RequestCapabilities TRUE
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Table 9.1.4.4.3-2: LPP RequestLocationIinformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
¢l CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 3 See Note 4 of
Table 9.1.4.4.1-1
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE
}
environment Not present
locationCoordinateTypes Not present
velocityTypes Not present
a-gnss-RequestLocationinformation Not present
otdoa-RequestLocationInformation
SEQUENCE {
assistanceAvailability FALSE
}
ecid-RequestLocationinformation Not present
epdu-RequestLocationinformation Not Present
}
}
}
}
}
}
}
Table 9.1.4.4.3-3: Void
Table 9.1.4.4.3-4: LPP ProvideAssistanceData
Derivation Path: 36.355 clause 6.2
Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {
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transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20],
clause7.2.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20],
clause7.2.2.

otdoa-Error

Not present

}

epdu-ProvideAssistanceData

Not present
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Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 1

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(1)) {

physCellldNeighbor

Cell 2

cellGloballdNeighbour

earfcnNeighbour

rstd Set according to Table
9.1.4.5-2 for each
specific test

rstd-Quality

}

}

otdoa-Error

May be present with error
reason ‘undefined’ or
‘attemptedButUnableToM
easureSomeNeighbourC
ells’

}

ecid-ProvidelocationInformation

Not present

epdu-ProvideLocationinformation

Not present
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Table 9.1.4.4.3-6: CQI-ReportConfig-DEFAULT: TDD RSTD Measurement Accuracy

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

Information Element Value/remark Comment Condition
CQI-ReportConfig-DEFAULT ::= SEQUENCE {
cqgi-ReportModeAperiodic rm30 This IE should be
omitted for Test 1
and Test 2
nomPDSCH-RS-EPRE-Offset 0
cqi-ReportPeriodic CHOICE {
release NULL
}
9.1.4.5 Test requirement

Table9.1.4.5-1 defines the primary level settings including test tolerances for al tests.

Each RSTD TDD intra-frequency accuracy test shall meet the reported valuesin Table 9.1.4.5-2.

Table 9.1.4.5-1: Cell Specific Test Parameters for intra frequency RSTD Tests for E-UTRAN TDD

Parameter Unit Test 1 Test 2 Test 3 Test 4
Celll1 | cCell2 [ Cell1 [ Cell2] Cell1 | Cell2 | Celll [ Cell2
E-UTRA RF 1
Channel Number
PBCH_RA
PBCH_RB
PSS_RA
SSS_RA
PCFICH_RB
PHICH_RA dB 0 0 0 0 0 0 0 0
PHICH_RB
PDCCH_RA
PDCCH_RB
OCNG_RANoe1
OCNG_RBNote1
PRS_RA dB 0 0 -2.7 0.3 0 0 -2.7 0.3
Noc Note 2 dBm/15 kHz -98 -98 -98 -98 -98 -98 -98 -98
PRS ES/Noc dB -2.37 -8.02 -5.7 -12.7 -2.37 -8.02 -5.7 -12.7
PRS Es/lm Note 3 dB -3 -10 5.7 | -12.7 -3 -10 5.7 | -12.7
1o Note s dBmLO8 | 7802 | 7892 | 792 | 792 | NIA NA | NA | NA
dBm/9 MHz N/A N/A N/A N/A -69.72 -69.72 | -69.99 | -69.99
PRP Note3 dBm/15kHz -100.37 | -106.02 | -103.7 | -110.7 | -100.37 | -106.02 | -103.7 | -110.7
E./N,, Noes dB -2.37 -8.02 -3 -13 -2.37 -8.02 -3 -13
RSRP Note 3 dBm/15kHz -100.37 | -106.02 -101 -111 -100.37 | -106.02 -101 -111
Propagation
condition AWGN
Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral
density is achieved for all OFDM symbols (other than those in the PRS subframes).
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3: E./N_., PRS Es/lm , 10, RSRP and PRP levels have been derived from other parameters for information
purposes. They are not settable parameters themselves. lo values are derived in the case that there is no
PBCH, PSS or SSS in the OFDM symbols carrying PRS.
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Table 9.1.4.5-2: RSTD TDD intra-frequency accuracy requirements for the reported values

Test 1 Test 2 Test 3 Test 4
Lowest reported value RSTD 6248 RSTD 6431 RSTD 6441 RSTD 6258
Highest reported value RSTD 6280 RSTD_ 6463 RSTD_ 6453 RSTD 6270

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a
confidence level of 95%. In the case that 1.4 MHz channel bandwidth is not defined for the operating band under test
then Test 1 and Test 2 shall be omitted.

9.2 RSTD Inter-Frequency Measurements

9.2.1 FDD-FDD inter-frequency RSTD measurement reporting delay

9.2.1.1 Test purpose

To verify that the FDD-FDD inter-frequency RSTD measurement reporting delay meets the requirementsin an
environment with fading propagation conditions.

9.21.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 10 and forward that support inter-frequency RSTD
measurements.

9.2.1.3 Minimum conformance requirements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the
UE shall be able to detect and measure inter-frequency RSTD, specified in 3GPP TS 36.214 [6], for at least n=16 cells,

including the reference cell, within Trsrp InterFreqFDD, E-UTRAN S @S given below:

TRer InterFreqFDD, E-UTRAN — 'PRS (M '1) +A ms,
where

Trst interFreqrop, £-UTRAN IS the total time for detecting and measuring at least n cells,

Tors isthe largest value of the cell-specific positioning subframe configuration period, defined in 3GPP TS 36.211
[26], among the measured n cells including the reference cell,

M isthe number of PRS positioning occasions as defined in Table 9.2.1.3-1, where each PRS positioning occasion
comprises of Npgg (1< N prg <6) consecutive downlink positioning subframes defined in 3GPP TS 36.211 [26], and

n
A =160- [——‘ ms is the measurement time for a single PRS positioning occasion which includes the sampling time

and the processing time.
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Table 9.2.1.3-1: Number of PRS positioning occasions within Tggp yerrreqrop, £-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpeg f2 Note 1 f1 and f2 Note2
160 ms 16 32
>160 ms 8 16

Note 1:  When inter-frequency RSTD measurements are performed over the reference cell and
neighbour cells, which belong to the FDD inter-frequency carrier frequency f2.

Note 2:  When inter-frequency RSTD measurements are performed over the reference cell and the
neighbour cells, which belong to the serving FDD carrier frequency f1 and the FDD inter-
frequency carrier frequency f2 respectively.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbour cellsi out of at
least (n-1) neighbour cells within TRSTDInterFreqFDD,E-UTRAN provided:

(PRS Es / Iot)ref >-6 dB for all Frequency Bands for the reference cell,

(PRSES/ IOt)I >-13 dB for al Frequency Bands for neighbour cell i,

- ~ M
(PRS E./ IOt)ref and (PRSES/ |0tl conditions apply for all subframes of at least L = > PRS positioning
occasions,

PRP 1,2|sem according to E.3 for a corresponding Band.

PRSIAES /10t isasdefined in Section 9.1.1.3.

Thetime Togrp | erreqrop, E-utran Starts from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA -RequestL ocationl nformation message and the OTDOA assistance data in the OTDOA-
ProvideAssi stanceData message as specified in 3GPP TS 36.355 [4], are delivered to the physical layer of the UE.

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccH. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

The normative reference for thisrequirement is TS 36.133 [23] clause 8.1.2.6.1 and A.8.13.1.
9.214 Test description

9.21.4.1 Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, asdefined in TS 36.508 [18] clause 4.3.1.1.
Channel bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1. Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown
in Annex A, Figure A .4.

2. The general test parameter settings are set up according to Table 9.2.1.4.1-1.
3. Propagation conditions are set according to clause 4.7.2.1.

4. Message contents are defined in clause 9.2.1.4.3.
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5.

In the test there are three synchronized cells: Cell 1, Cell 2 and Cell 3. Cell 1 isthe OTDOA assistance data
reference as well as the serving cell. Cell 2 and Cell 3 are the neighbour cells. Cell 1ison FDD RF channel 1.
Cell 2 and Cell 3 areon aFDD RF channel 2. The assistance data neighbour cell list includesin total 15 cells,
where 13 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571-5 clause 7.2.2).

The true RSTD (which is the receive time difference for frame 0 between two cells as seen at the UE antenna
connector) isset to 31 Ts (about 1 us) between neighbour Cell 2 and serving Cell 1; and set to -31 Ts (about -1
us) between neighbour Cell 3 and serving Cell 1.

The gap pattern configuration # 0 as defined in Table 8.1.2.1-1 in 3GPP TS 36.133[23] is configured and does
not overlap with PRS subframes of Cell 1.
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Table 9.2.1.4.1-1: General test parameters for E-UTRAN FDD-FDD inter-frequency RSTD measurement
reporting delay under fading propagation conditions
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Parameter

Unit

Value

Comment

Reference cell

Cell 1

Reference cell is the cell with
respect to which the RSTD
measurement is defined, as

specified in 3GPP TS 36.214 [6]
and 3GPP TS 36.355 [4]. The
reference cell is the serving cell
on RF channel 1 in this test case.

Neighbour cells

Cell 2 and Cell 3

Cells on RF channel 2. The cells
appear at random places in the
neighbour cell list in the OTDOA
assistance data, but Cell 2 always
appears in the first half of the list,
whilst Cell 3 appeatrs in the
second half of the list.

PCFICH/PDCCH/PHICH

DL Reference Measurement Channel

As specified in TS 36.521-3 [25]

parameters R.6 FDD clause A.2.1
Channel Bandwidth
(BWchanneI) MHz 10
PRS Bandwidth Note 2 RB 50 PRS are transmitted over the
system bandwidth
As specified in Table 8.1.2.1-1 in
Gap pattern Id 0 TS 36.133[23].
As specified in 36.331 [22],
Gap offset 9 Section 6.3.5
This corresponds to periodicity of
PRS configuration index Cell 8 320 ms and PRS subframe offset
Jagety Cell . Coll 3: 171 Of I prs —160 DL subframes, as
’ defined in 3GPP TS 36.211 [26],
Table 6.10.4.3-1
Number of consecutive As defined in TS 36.211 [26]. The
downlink positioning 1 number of subframes in a
subframes Npgg Not©2 positioning occasion
_ The cell PCls are selected such
Physical cell ID PCI Note2 (PClof Cell 1 - P;r:lldOf Cell 2)mod6=0 that the relative shifts of PRS
(PCI of Cell 1 — PCI of Cell 3)mode=0 | Palerns among cels are as given
by the test parameters
CP length Note 2 Normal
DRX parameters are further
DRX ON specified in Table 9.2.1.4.1-2
Number of subframes rounded to
the closest integer. The
) Note 2 corresponding parameter in the
prs-SubframeOffset 310 OTDOA assistance data is prs-
SubframeOffset specified in TS
36.355 [4]
The slot number offset at the
transmitter between a neighbour
slotNumberOffset Note 2 0 cell and the assistance data
reference cell specified in TS
36.355 [4]
Radio frame receive time
offset between the cells at s Cell2to Cell 1: 1 PRS are transmitted from
the UE antenna connector H Cell3to Cell 1: -1 synchronous cells
Note 3
The expected RSTD is what is
Cell 2: -2 expected at the receiver. The
Cell 3: 2 corresponding parameter in the
Note 1
Expected RSTD Hs Other neighbour cells: randomly OTDOA assistance data specified
between -3 and 3 in TS 36.355 [4] is the
expectedRSTD indicator
The corresponding parameter in
Er)l(ggrc;;gtsfso-lr—gll us 5 the OTDOA assistance data

neighbour cells Note 1

specified in TS 36.355 [4] is the
expectedRSTD-Uncertainty index
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The list includes the reference cell
(received in OTDOA-
ReferenceCellinfo [4]) on RF
channel 1 and 15 other cells on RF
channel 2, all received in OTDOA-
ProvideAssistanceData [4].

Number of cells provided

in OTDOA assistance data 16

Cell 1:1111111100000000 Corresponds to prs-MutingInfo

PRS muting info Note 2 Cell 2: '0000000011111117" ) .
Cell 3: '1111111100000000 defined in TS 36.355 [4]
T1 S 3 The length of the time interval
from the beginning of each test
The length of the time interval that
T2 S 2.48 follows immediately after time
interval T1
The length of the time interval that
T3 s 2.48 follows immediately after time
interval T2

Note 1:  Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable
parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table
9.2.1.4.3-5and TS 37.571-5 [20], clause 7.2.2.

Note 2:  Parameters “PRS Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning
subframes”, “Physical cell ID PCI", “CP length”, “prs-SubframeOffset”, “slotNumberOffset” and “PRS
muting info” are settable parameters and also parameters signalled in LPP. The values to be used for
“Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP
see Table 9.2.1.4.3-5 and TS 37.571-5 [20], clause 7.2.2.

Note 3:  The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not
a settable parameter but is used to set the “true RSTD" values in step 6 of clause 9.2.1.4.1.

Table 9.2.1.4.1-2: DRX parameters for E-UTRAN FDD-FDD inter-frequency RSTD measurement
reporting delay under fading propagation conditions

Field Value Comment
onDurationTimer psfl
drx-lnactlv_lty'!'lme_r psl As specified in 3GPP TS
drx-RetransmissionTimer sfl 36.331 [22], clause 6.3.2
longDRX-CycleStartOffset sf320 ' ' e
shortDRX Disable
9.2.1.4.2 Test procedure

The test consists of three consecutive time intervals, with duration of T1, T2 and T3 defined in Table 9.2.1.4.1-1. Cell 1
isactiveinT1, T2 and T3, whilst Cell 2 and Cell 3 are activated only in the beginning of T2. Cell 2 is active until the
end of T3, and Cell 3 isactive until the end of T2. The beginning of thetime interval T2 shall be aligned 5 ms before
the first PRS positioning subframe of a positioning occasion in the reference cell, where 5 msis the necessary test
tolerance. Cell 1 transmits PRS only in T2, Cell 2 transmits PRS only in T3, and Cell 3 transmits PRSonly in T2.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assi stance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 9.2.1.4.3 shall
be provided to the UE during T1. Thelast TTI containing the OT DOA-RequestL ocationl nformation message shall be
provided to the UE AT ms before the start of T2, where AT = 150 msis the maximum processing time of the OTDOA-
RequestL ocationlnformation message and the OTDOA assi stance data.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

3. Set the parameters according to Table 9.2.1.5-1. Propagation conditions are set according to clause 4.7.2.2
(ETU30).

4. T1darts.
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5. The SSshall transmit an RRCConnectionReconfiguration message with the DRX configuration and the
measurement gap configuration. PDCCHSs indicating new transmissions shall be sent continuoudly until the start
of T2 to ensure that the UE would not enter the DRX state before T2.

6. The UE shall transmit RRCConnectionReconfigurationCompl ete message.
6a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

6b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities
supported by the UE in the OTDOA-ProvideCapabilities | E.

7. The SSshall send aLPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData IE. The position of neighbour Cell 2 in the OTDOA-NeighbourCellInfoList is
randomly selected to be in the first 7 elements of the sequence, and the position of neighbour Cell 3 israndomly
selected to bein the last 8 elements of the sequence, as described in 3GPP TS 37.571-5 [20], clause 7.2.3. If the
UE message at step 6b includes the ackRequested | E set to TRUE, then the SS shall send an acknowledgment in
the LPP PROVIDE ASSISTANCE DATA message.

8. The SSshall send a LPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationlnformation |1E such that the UE receives the message AT ms before the start of T2,
where AT = 150 ms.

9. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 9.2.1.5-2.
10. When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 9.2.1.5-2.

11. The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message including the
OTDOA-Providel ocationlnformation |1E within the response time (see clause 4.7.3) specified in clause 9.2.1.5.
The UE shall perform and report the RSTD measurements for both Cell 2 and Cell 3 with respect to the
reference cell in the OTDOA assistance data, Cell 1. If the UE transmits an
OTDOA-Providel ocationlnformation | E including the rstd field for both Cell 2 and Cell 3 within the response
time then the number of successful testsisincreased by one. If the UE fails to report the
OTDOA-Providelocationlnformation | E with both the rstd fields included within the response time then the
number of failure testsisincreased by one.

12. If the UE message at step 11 includes the ackRequested | E set to TRUE, the SS shall send aLPP
acknowledgement message.

13. Repeat steps 2-12 until the confidence level according to Annex D is achieved. For each iteration, at step 7
change the random position of the Cells 2 and 3 in the OTDOA-Neighbour CelllnfoL.ist.

9.21.4.3 Message contents

Table 9.2.1.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9
Information Element Value/remark Comment Condition
UE Positioning Technology 00000001 OTDOA
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Table 9.2.1.4.3-2: MAC-MainConfig-RBC: FDD-FDD Inter-frequency RSTD Measurement Reporting
Delay

Derivation Path: TS 36.508 [18] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

Information Element Value/remark Comment Condition
MAC-MainConfig-RBC ::= SEQUENCE {
drx-Config CHOICE {
setup SEQUENCE {
onDurationTimer psfl
drx-InactivityTimer psfl
drx-RetransmissionTimer sfl
longDRX-CycleStartOffset CHOICE {
sf320 0
}
shortDRX Not present
}
}

Table 9.2.1.4.3-3: MeasGapConfig-GP1: FDD-FDD inter-frequency RSTD Measurement Reporting
Delay

Derivation Path: TS 36.508 [18] clause 4.6.6, Table 4.6.6-1A: MeasGapConfig-GP1

Information Element Value/remark Comment Condition

MeasGapConfig-GP1 ::= CHOICE {

setup SEQUENCE {

gapOffset CHOICE {

gpo 9 TGRP =40 ms

}

}
}

Table 9.2.1.4.3-3a: LPP Request Capabilities

Information Element

Value/remark

otdoa-RequestCapabilities

TRUE
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Table 9.2.1.4.3-4: LPP RequestLocationInformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 6 See clause
9.2.15
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 9.2.1.4.3-5: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.2.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20], clause
7.2.2.

otdoa-Error

Not present

epdu-ProvideAssistanceData

Not present
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Table 9.2.1.4.3-6: LPP ProvideLocation Information

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 1

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbor

Cell 2

cellGloballdNeighbour

earfcnNeighbour

RF channel 2

rstd

Present

rstd-Quality

}

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbor

Cell 3

cellGloballdNeighbour

earfcnNeighbour

RF channel 2

rstd

Present

rstd-Quality

}

}

otdoa-Error

May be present with error
reason ‘undefined’ or

‘attemptedButUnableToM
easureSomeNeighbourC

ells’

}

ecid-ProvideLocationInformation

Not present

epdu-ProvideLocationInformation

Not present

9.2.1.5 Test requirement

Table9.2.1.5-1 and 9.2.1.5-2 define the primary level settings including test tolerances for the test.
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Table 9.2.1.5-1: Cell-specific test parameters for E-UTRAN FDD-FDD inter-frequency RSTD
measurement reporting delay under fading propagation conditions during T1

Parameter Unit Cell 1 Cell 2 Cell 3

E-UTRA RF

Channel Number L N/A N/A

Correlation Matrix 1x2 Low 1x2 Low 1x2 Low

and Antenna

Configuration

OCNG patterns

defined in TS

36.521-3 [25] OP.5 FDD N/A N/A

clause D.1

PBCH_RA

PBCH_RB

PSS _RA

SSS_RA

PCFICH_RB

PHICH_RA dB 0 N/A N/A

PHICH_RB

PDCCH_RA

PDCCH_RB

OCNG_RANote 1

OCNG_RBNoe1

dBm/
Note 3 _
N 15 KHz 95 N/A N/A

PRS E./N, dB -Infinity -Infinity -Infinity

dBm/
Note 4 -

lo 9 MHz 67.22 N/A N/A

EJ/N,. dB 0 -Infinity -Infinity

Propagation

Condition ETU30

Note 1:  OCNG shall be used such that the active cell (Cell 1) is fully allocated and a
constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN
of appropriate power for Noc to be fulfilled.

Note 4:  lo levels have been derived from other parameters and are given for information
purpose. These are not settable test parameters.
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Table 9.2.1.5-2: Cell-specific test parameters for E-UTRAN FDD-FDD inter-frequency RSTD
measurement reporting delay under fading propagation conditions during T2 and T3

Parameter Unit Cell 1 Cell 2 Cell 3
T2 | T3 T2 | T3 T2 T3

E-UTRA RF

Channel Number L 2 2 N/A

Correlation Matrix 1x2 Low 1x2 Low 1x2 Low

and Antenna

Configuration

OCNG patterns

defined in TS

36.521-3 [25] OP.5 FDD OP.6 FDD OP.6 FDD| N/A

clause D.1

PBCH_RA

PBCH_RB

PSS _RA

SSS_RA

PCFICH_RB

PHICH_RA dB 0 0 0 N/A

PHICH_RB

PDCCH_RA

PDCCH_RB

OCNG_RANote 1

OCNG_RBNote 1

PRS_RA dB -3 N/A N/A 3 3 N/A

dBm/
Note 3 _ - - _ -
N, 15 kHz 98 98 98 95 98 N/A

PRS E(/N, dB 1 | infiniyy | Nfiniy | -7 8 | infinity

- Note 4 _ - _ . K } -

Prs E /I, dB 1 iy | ANty 7 8 ity

Note 4 dBm/
lo -69.68 -70.22 -70.11 -67.08 -70.11 N/A
9 MHz
dBm/ - . -
Note 4 - - - -
PRP 15 kHz 9 Infinity Infinity 102 106 Infinity
RSRP Note 4 dBm/ 1 g6 9 | -105 | -105 109 y
15 kHz Infinity
Note 4 - - - }

EJ/N,, Noe dB 2 2 7 10 1 Infinity

Propagation

Condition ETU30

Note 1:  OCNG shall be used such that active cells (all, except Cell 3 in T3) are fully
allocated and a constant total transmitted power spectral density is achieved for all
OFDM symbols other than those in the subframes with transmitted PRS.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test and
assumed to be constant over subcarriers and time and shall be modelled as AWGN
of appropriate power for Noc to be fulfilled.

Note 4: If PRS_RA s not “N/A", E//N ., PRS E_ /I, lo, RSRP and PRP levels have
been derived from other parameters and are given for information purpose. If
PRS_RA is “N/A”, lo and RSRP levels have been derived from other parameters
and are given for information purpose. These are not settable test parameters.
Interference conditions shall be applied to all PRS symbols of DL positioning
subframes.

The response time including test tolerance is 6.3 s. The response time is equal to the LPP time | E value plus the test
tolerance. The LPP time |E value is derived from the RSTD reporting delay plus AT, where AT = 150 ms, giving a
value of 5110 ms. Thisis rounded up to the next allowed LPP value of 6 seconds. The RSTD measurement reporting
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n
delay in the test is derived from the following expression, Tpes (M —1)+ 160[M—l , where M =16 and N=16 are the

parameters specified in clause 9.2.1.3 and Table 9.2.1.3-1. This gives the total RSTD reporting delay of 4960 msfor the
15 neighbour cellsincluding Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at |east 90% with a confidence level of 95%.

9.2.2 TDD-TDD inter-frequency RSTD measurement reporting delay

9.2.2.1 Test purpose

To verify that the TDD-TDD inter-frequency RSTD measurement reporting delay meets the requirementsin an
environment with fading propagation conditions.

9.2.2.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 10 and forward that support inter-frequency RSTD
measurements.

9.2.2.3 Minimum conformance requirements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the
UE shall be able to detect and measure inter-frequency RSTD, specified in 3GPP TS 36.214 [6], for at least n=16 cells,

including the reference cell, within Trerp InterFreqTDD, E-UTRAN MS @S given below:

Trso InterFreqTDD, E-UTRAN — I PRS (M-D+A ms,
where

Trsmo InterFreqTDD, E-UTRAN |S the total time for detecting and measuring at least n cells,

Tors isthelargest value of the cell-specific positioning subframe configuration period, defined in 3GPP TS 36.211
[26], among the measured n cellsincluding the reference cell,

M isthe number of PRS positioning occasions as defined in Table 9.2.2.3-1, where each PRS positioning occasion
comprises of N ppg (1< N prs <6) consecutive downlink positioning subframes defined in 3GPP TS 36.211 [26], and

n
A =160- [ﬁ—‘ msis the measurement time for a single PRS positioning occasion which includes the sampling time

and the processing time.

Table 9.2.2.3-1: Number of PRS positioning occasions within T InterFreqTDD, E-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpeg f2 Note 1 1 and f2 Noe 2
160 ms 16 32
>160 ms 8 16

Note 1:  When inter-frequency RSTD measurements are performed over the reference cell and
neighbour cells, which belong to the TDD inter-frequency carrier frequency f2.

Note 2:  When inter-frequency RSTD measurements are performed over the reference cell and the
neighbour cells, which belong to the serving TDD carrier frequency f1 and the TDD inter-
frequency carrier frequency f2 respectively.
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The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbour cellsi out of at
least (n-1) neighbour cells within Trgrp | yerrreqro, E-uTRAN PrOVided:

(PRS Es / Iot)ref >-6 dB for all Frequency Bands for the reference cell,

(PRSES/ IOt)I >-13 dB for al Frequency Bands for neighbour cell i,

(PRS ES / IOt)ref and (PRSES/ |0tl conditions apply for all subframes of at least L = % PRS positioning

occasions,

PRP 1,2|ssm according to E.3 for a corresponding Band.

PRSIAES /10t isasdefined in Section 9.1.1.3.

Thetime Trgrp errreqron, E-uTran Starts from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA -RequestL ocationl nformation message and the OTDOA assistance datain the OTDOA-
ProvideAssi stanceData message as specified in 3GPP TS 36.355 [4], are delivered to the physical layer of the UE.

This reguirement assumes that the measurement report is not delayed by other L PP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccH. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

The normative reference for thisrequirement is TS 36.133 [23] clause 8.1.2.6.3 and A.8.13.2.
9.224 Test description

9.224.1 Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, asdefined in TS 36.508 [18] clause 4.3.1.1.
Channel bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1. Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown
in Annex A, Figure A .4.

The general test parameter settings are set up according to Table 9.2.2.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.

Message contents are defined in clause 9.2.2.4.3.

a &~ w N

In the test there are three synchronized cells: Cell 1, Cell 2 and Cell 3. Cell 1 isthe OTDOA assistance data
reference as well as the serving cell. Cell 2 and Cell 3 are the neighbour cells. Cell 1ison TDD RF channel 1.
Cell 2 and Cell 3 areon aTDD RF channel 2. The assistance data neighbour cell list includesin total 15 cells,
where 13 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571-5 clause 7.2.2).

6. Thetrue RSTD (which isthe receive time difference for frame O between two cells as seen at the UE antenna
connector) isset to 31 Ts (about 1 us) between neighbour Cell 2 and serving Cell 1; and set to -31 Ts (about -1
us) between neighbour Cell 3 and serving Cell 1.

7. The gap pattern configuration # 0 as defined in Table 8.1.2.1-1 in 3GPP TS 36.133 [23] is configured and does
not overlap with PRS subframes of Cell 1.
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Table 9.2.2.4.1-1: General test parameters for E-UTRAN TDD-TDD inter-frequency RSTD measurement
reporting delay under fading propagation conditions
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Parameter

Unit

Value

Comment

Reference cell

Cell 1

Reference cell is the cell with
respect to which the RSTD
measurement is defined, as
specified in 3GPP TS 36.214 [6]
and 3GPP TS 36.355 [4]. The
reference cell is the serving cell
on RF channel 1 in this test case.

Neighbour cells

Cell 2 and Cell 3

Cells on RF channel 2. The cells
appear at random places in the
neighbour cell list in the OTDOA
assistance data, but Cell 2 always
appears in the first half of the list,
whilst Cell 3 appeatrs in the
second half of the list.

PCFICH/PDCCH/PHICH

DL Reference Measurement Channel

As specified in TS 36.521-3 [25]

parameters R.6 TDD clause A.2.2
Channel Bandwidth
(BWchanneI) MHz 10
PRS Bandwidth Note 2 RB 50 PRS are transmitted over the
system bandwidth
As specified in Table 8.1.2.1-1 in
Gap pattern Id 0 TS 36.133 [23].
As specified in 36.331 [22],
Gap offset 12 Section 6.3.5
This corresponds to periodicity of
320 ms and PRS subframe offset
PRS configuration index Cell 1: 184
| prs °2 Cell 2, Cell 3: 174 Of | prs —160 DL subframes, as
’ defined in 3GPP TS 36.211 [26],
Table 6.10.4.3-1
Number of consecutive As defined in TS 36.211 [26]. The
downlink positioning 1 number of subframes in a
subframes Npgg Not©2 positioning occasion
_n | The cell PCls are selected such
Physical cell ID PCINote2 (PClof Cell 1 - P;r:lldOf Cell 2)mod6=0 | 4 -+ the relative shifts of PRS
(PCI of Cell 1 — PCI of Cell 3)mod6=0 patterns among cells are as given
by the test parameters
As specified in TS 36.211 [26],
. . Section 4.2; corresponds to a
I(l))n[?i uﬂ;:ro-gownnnk 1 configuration with 5 ms switch-
9 point periodicity and two downlink
consecutive subframes
As specified in TS 36.211 [26],
: Section 4.2; corresponds to
TDD special subframe ,
configuration 6 DWPTS of 19760-T, and UpPTS
of 4384-T,
CP length Note 2 Normal
DRX parameters are further
DRX ON specified in Table 9.2.2.4.1-2
Number of subframes rounded to
the closest integer. The
) Note 2 corresponding parameter in the
prs-SubframeOffset 310 OTDOA assistance data is prs-
SubframeOffset specified in TS
36.355 [4]
The slot number offset at the
transmitter between a neighbour
slotNumberOffsetNote 2 0 cell and the assistance data
reference cell specified in TS
36.355 [4]
Radio frame receive time
offset between the cells at us Cell2to Cell 1: 1 PRS are transmitted from

the UE antenna
connectorhote 3

Cell3toCell 1: -1

synchronous cells
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The expected RSTD is what is
Cell 2: -2 expected at the receiver. The
Note 1 Cell 3:2 corresponding parameter in the
Expected RSTD Hs Other neighbour cells: randomly OTDOA assistance data specified
between -3 and 3 in TS 36.355 [4] is the
expectedRSTD indicator
The corresponding parameter in
Eﬁggﬁﬁgtsztg” us 5 the OTDOA assistance da.ta
neighbour cells Note 1 specified in TS 36.355 [4] is .the
expectedRSTD-Uncertainty index
The list includes the reference cell
(received in OTDOA-

Number of cells provided 16 ReferenceCellinfo [4]) on RF

in OTDOA assistance data channel 1 and 15 other cells on RF
channel 2, all received in OTDOA-
ProvideAssistanceData [4].

Cell 1:°1111111100000000 Corresponds to prs-MutinglInfo
PRS muting info Note 2 Cell 2: ‘0000000011111111’ dofins dpin S 36p355 ] 9
Cell 3:'1111111100000000’ )
T1 s 3 The length of the time interval
from the beginning of each test
The length of the time interval that
T2 s 2.48 follows immediately after time
interval T1
The length of the time interval that

T3 S 2.48 follows immediately after time

interval T2

Note 1:  Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable
parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table
9.2.2.4.3-5and TS 37.571-5 [20], clause 7.2.2.

Note 2:  Parameters “PRS Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning
subframes”, “Physical cell ID PCI", “CP length”, “prs-SubframeOffset”, “slotNumberOffset” and “PRS
muting info” are settable parameters and also parameters signalled in LPP. The values to be used for
“Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP
see Table 9.2.2.4.3-5 and TS 37.571-5 [20], clause 7.2.2.

Note 3:  The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not
a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.2.2.4.1.

Table 9.2.2.4.1-2: DRX parameters for E-UTRAN TDD-TDD inter-frequency RSTD measurement
reporting delay under fading propagation conditions

Field Value Comment
onDurationTimer psfl
drx-InactivityTimer psfl e
drx-RetransmissionTimer sfl g‘g ;gic[glze]d (I:rllaiS:g ;— 2
longDRX-CycleStartOffset sf320 ' ' e
shortDRX Disable

9.2.2.4.2 Test procedure

The test consists of three consecutive time intervals, with duration of T1, T2 and T3 defined in Table 9.2.2.4.1-1. Cell 1
isactiveinT1, T2 and T3, whilst Cell 2 and Cell 3 are activated only in the beginning of T2. Cell 2 is active until the
end of T3, and Cell 3 isactive until the end of T2. The beginning of the time interval T2 shall be aligned 5 ms before
the first PRS positioning subframe of a positioning occasion in the reference cell, where 5 msis the necessary test
tolerance. Cell 1 transmits PRSonly in T2, Cell 2 transmits PRS only in T3, and Cell 3 transmits PRSonly in T2.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the

OTDOA assistance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 9.2.2.4.3 shall
be provided to the UE during T1. The last TTI containing the OTDOA-RequestL ocationlnformation message shall be
provided to the UE AT ms before the start of T2, where AT = 150 msis the maximum processing time of the OTDOA-
ReguestL ocationl nformation message and the OTDOA assistance data.
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6.

Ensure that the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

The SS shall send aRESET UE POSITIONING STORED INFORMATION message.

Set the parameters according to Table 9.2.2.5-1. Propagation conditions are set according to clause 4.7.2.2
(ETU30).

T1 starts.

The SS shall transmit an RRCConnectionReconfiguration message with the DRX configuration and the
measurement gap configuration. PDCCHs indicating new transmissions shall be sent continuously until the start
of T2 to ensure that the UE would not enter the DRX state before T2.

The UE shall transmit RRCConnectionReconfigurationComplete message.

6a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

6b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities

9.

supported by the UE in the OTDOA-ProvideCapabhilities | E.

The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData | E. The position of neighbour Cell 2 in the OTDOA-NeighbourCelllnfoList is
randomly selected to be in the first 7 elements of the sequence, and the position of neighbour Cell 3 is randomly
selected to be in the last 8 elements of the sequence, as described in 3GPP TS 37.571-5 [20], clause 7.2.3. If the
UE message at step 6b includes the ackRequested | E set to TRUE, then the SS shall send an acknowledgment in
the LPP PROVIDE ASSISTANCE DATA message.

The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the
OTDOA-ReqguestLocationlnformation | E such that the UE receives the message AT ms before the start of T2,
where AT = 150 ms.

When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 9.2.2.5-2.

10. When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 9.2.2.5-2.

11. The UE shall transmit aLPP PROVIDE LOCATION INFORMATION message including the

OTDOA-ProvidelLocationl nformation | E within the response time (see clause 4.7.3) specified in clause 9.2.2.5.
The UE shall perform and report the RSTD measurements for both Cell 2 and Cell 3 with respect to the
reference cell in the OTDOA assistance data, Cell 1. If the UE transmits an
OTDOA-ProvidelLocationlnformation | E including the rstd field for both Cell 2 and Cell 3 within the response
time then the number of successful testsisincreased by one. If the UE fails to report the

OTDOA-Providel ocationl nformation |E with both the rstd fields included within the response time then the
number of failure testsisincreased by one.

12. 1f the UE message at step 11 includes the ackRequested | E set to TRUE, the SS shall send aLPP

acknowledgement message.

13. Repeat steps 2-12 until the confidence level according to Annex D is achieved. For each iteration, at step 7

change the random position of the Cells 2 and 3 in the OTD OA-Neighbour CelllnfoL.ist.

9.2.24.3 Message contents

Table 9.2.2.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9

Information Element Value/remark Comment Condition

UE Positioning Technology 00000001 OTDOA
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Table 9.2.2.4.3-2: MAC-MainConfig-RBC: TDD-TDD Inter-frequency RSTD Measurement Reporting
Delay

Derivation Path: TS 36.508 [18] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

Information Element

Value/remark Comment

Condition

MAC-MainConfig-RBC ::= SEQUENCE {

drx-Config CHOICE {

setup SEQUENCE {

onDurationTimer psfl

drx-InactivityTimer psfl

drx-RetransmissionTimer sfl

longDRX-CycleStartOffset CHOICE {

sf320 0

}

shortDRX Not present
}

Table 9.2.2.4.3-3: MeasGapConfig-GP1: TDD-TDD inter-frequency RSTD Measurement Reporting
Delay

Derivation Path: TS 36.508 [18] clause 4.6.6, Table 4.6.6-1A: MeasGapConfig-GP1

Information Element Value/remark Comment Condition

MeasGapConfig-GP1 ::= CHOICE {

setup SEQUENCE {

gapOffset CHOICE {

gpo 12 TGRP =40 ms

}

}
}

Table 9.2.2.4.3-3a: LPP Request Capabilities

Information Element

Value/remark

otdoa-RequestCapabilities

TRUE
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Table 9.2.2.4.3-4: LPP RequestLocationInformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 6 See clause
9.2.25
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 9.2.2.4.3-5: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.2.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20], clause
7.2.2.

otdoa-Error

Not present

epdu-ProvideAssistanceData

Not present
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Table 9.2.2.4.3-6: LPP ProvideLocation Information

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 1

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbor

Cell 2

cellGloballdNeighbour

earfcnNeighbour

RF channel 2

rstd

Present

rstd-Quality

}

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbor

Cell 3

cellGloballdNeighbour

earfcnNeighbour

RF channel 2

rstd

Present

rstd-Quality

}

}

otdoa-Error

May be present with error
reason ‘undefined’ or

‘attemptedButUnableToM
easureSomeNeighbourC

ells’

}

ecid-ProvideLocationInformation

Not present

epdu-ProvideLocationInformation

Not present

9.2.25 Test requirement

Table9.2.2.5-1 and 9.2.2.5-2 define the primary level settings including test tolerances for the test.
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Table 9.2.2.5-1: Cell-specific test parameters for E-UTRAN TDD-TDD inter-frequency RSTD
measurement reporting delay under fading propagation conditions during T1

Parameter Unit Cell 1 Cell 2 Cell 3

E-UTRA RF

Channel Number L N/A N/A

Correlation Matrix 1x2 Low 1x2 Low 1x2 Low

and Antenna

Configuration

OCNG patterns

defined in TS

36.521-3 [25] OP.1 TDD N/A N/A

clause D.2

PBCH_RA

PBCH_RB

PSS _RA

SSS_RA

PCFICH_RB

PHICH_RA dB 0 N/A N/A

PHICH_RB

PDCCH_RA

PDCCH_RB

OCNG_RANote 1

OCNG_RBNoe1

dBm/
Note 3 _
N, 15 KHz 95 N/A N/A

PRS E./N, dB -Infinity -Infinity -Infinity

dBm/
Note 4 -

lo 9 MHz 67.22 N/A N/A

EJ/N,. dB 0 -Infinity -Infinity

Propagation

Condition ETU30

Note 1:  OCNG shall be used such that the active cell (Cell 1) is fully allocated and a
constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN
of appropriate power for Noc to be fulfilled.

Note 4:  lo levels have been derived from other parameters and are given for information
purpose. These are not settable test parameters.
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Table 9.2.2.5-2: Cell-specific test parameters for E-UTRAN TDD-TDD inter-frequency RSTD
measurement reporting delay under fading propagation conditions during T2 and T3

Parameter Unit Cell 1 Cell 2 Cell 3
T2 [ T3 T2 | T3 T2 T3

E-UTRA RF

Channel Number ! 2 2 N/A

Correlation Matrix 1x2 Low 1x2 Low 1x2 Low

and Antenna

Configuration

OCNG patterns

defined in TS OP.2

36.521-3 [25] OP.1 TDD OP.2 TDD DD N/A

clause D.2

PBCH_RA

PBCH_RB

PSS_RA

SSS_RA

PCFICH_RB

PHICH_RA dB 0 0 0 N/A

PHICH_RB

PDCCH_RA

PDCCH_RB

OCNG_RANote 1

OCNG_RBNote 1

PRS_RA dB -3 N/A N/A 3 3 N/A

dBm/
Note 3 _ _ _ _ _
N, 15 kHz 98 98 98 95 98 N/A

PRs E./N. dB -1 -Infinity | -Infinity -7 -8 -Infinity

PRS E_ /I Mo« dB 4| -Infinity | -infinity | -7 -8 | -Infinity

|g Note 4 dBm/ -69.68 -70.22 -70.11 -67.08 | -70.11 N/A

9 MHz
dBm/ - - -
Note 4 - - - - - -
PRP Mot 15 kHz 99 Infinity Infinity 102 106 Infinity
dBm/ -
Note 4 _ - - - - -

RSRP 15 KHz 96 96 105 105 109 Infinity

E/N, Note4 dB 2 2 -7 -10 -11 -Infinity

Propagation

Condition ETU30

Note 1:  OCNG shall be used such that active cells (all, except Cell 3 in T3) are fully
allocated and a constant total transmitted power spectral density is achieved for all
OFDM symbols other than those in the subframes with transmitted PRS.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN
of appropriate power for NOC to be fulfilled.

Note 4: If PRS_RAis not“N/A", E(/N..,PRS E_/I_, o, RSRP and PRP levels have
been derived from other parameters and are given for information purpose. If
PRS_RA is “N/A”, lo and RSRP levels have been derived from other parameters
and are given for information purpose. These are not settable test parameters.
Interference conditions shall be applied to all PRS symbols of DL positioning
subframes

The response time including test tolerance is 6.3 s. The response time is equal to the LPP time | E value plus the test
tolerance. The LPP time |E value is derived from the RSTD reporting delay plus AT, where AT = 150 ms, giving a
value of 5110 ms. Thisis rounded up to the next allowed LPP value of 6 seconds. The RSTD measurement reporting
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n
delay in the test is derived from the following expression, Tpes (M —1)+ 160[M—l , where M =16 and N=16 are the

parameters specified in clause 9.2.2.3 and Table 9.2.2.3-1. This gives the total RSTD reporting delay of 4960 msfor the
15 neighbour cellsincluding Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at |east 90% with a confidence level of 95%.

9.23 Void

9.2.4 FDD-FDD inter-frequency RSTD Accuracy

9.2.4.1 Test purpose

To verify that the Reference Signal Time Difference (RSTD) FDD-FDD inter-frequency measurement accuracy is
within the specified limit for all bandsin AWGN channels.

9.24.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 10 and forward that support inter-frequency RSTD
measurements.

9.2.4.3 Minimum conformance requirements

The accuracy of FDD-FDD inter-frequency RSTD measurement shall meet the requirement defined in the Table
9.2.4.3-1 without DRX aswell asfor al the DRX cycles specified in TS 36.331 [22].

The accuracy requirementsin Table 9.2.4.3-1 are valid under the following conditions:
Conditions defined in TS 36.101 [2] Section 7.3 for reference sensitivity are fulfilled.
PRP 1,2|sem according to clause E.3 for a corresponding Band.

There are no measurement gaps overlapping with the PRS subframes in cells belonging to the serving carrier
frequency.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC asdefined in TS 36.355 [4] isless
than 5 ps.
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Table 9.2.4.3-1: RSTD measurement accuracy

Conditions
Minimum lo Not8 range
PRS
bandwidth
which is o
minimum of Minimum
. number of
serving cell ;
available
b;rr:gcvri]g:h measurement
Accuracy PRS Es/lot Note 9 and the subframes E-UTRA operating Minimum Maximum
PRS among the band gro Note 10 lg Notet lo
; reference cell groups
bandwidths
and the
of the measured
reference cell neiahbour cell i
and the 9
measured
neighbour
cell i
T Note 2 dB RB dBrTN]({EkHZ dBm/Bl\NChan
nel
FDD A, TDD A -121 -50
FDD_B -120.5 -50
FDD C,TDD_C -120 -50
(PRS EslIot)rer2-6dB FDD_D -119.5 -50
121 and 26 4 FDD_E, TDD_E -119 -50
(PRS Es/lot)i =-13dB FDD F -118.5 -50
FDD_G -118 -50
FDD H -117.5 -50
FDD_N -114.5 -50
+16 (PRS Esllot)rer =-6dB
No_te 11 _and >15 4 Note 5 Note 5 Note 5
(PRS Es/lot)i 2-13dB
(PRS Es/lot)ref 2-6dB
+10 and >25 22 Note 5 Note 5 Note 5
(PRS Esl/lot)i =-13dB
(PRS Es/lot)ref 2-6dB
9 and >50 21 Note 5 Note 5 Note 5
(PRS Es/lot)i 2-13dB
18 (PRS Es/lot)ref 2-6dB
Note 11 _and >75 21 Note 5 Note 5 Note 5
(PRS Es/lot)i 2-13dB

NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: Ts is the basic timing unit defined in TS 36.211 [26].

NOTE 3: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].

NOTE 4: Void.

NOTE 5: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth = 6 RB.

NOTE 6: Void.

NOTE 7: The condition level is increased by A>0, when applicable, as described in TS 36.133 [23] Annexes B.4.2 and B.4.3.

NOTE 8: The lo is defined in PRS positioning subframes. The same lo range applies to PRS and non-PRS symbols. lo levels are
different in PRS and non-PRS symbols within the same subframe.

NOTE 9: If a CA capable UE is configured with SCell, the serving cell channel bandwidth is the minimum of the serving cell
channel bandwidths in the component carriers involved in the RSTD measurement. If one of the serving cells is not
involved in this RSTD measurement for CA, the channel bandwidth of that serving cell is not included in the
determination of the minimum PRS bandwidth.

NOTE 10: E-UTRA operating band groups are as defined in clause 4.4.2.

NOTE 11: Only applicable from Rel-12 onwards

The normative reference for this requirement is TS 36.133 [23] clause 9.1.10.2 and A.9.8.3.
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9.24.4 Test description

9.24.41 Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.
Frequencies to be tested: Mid Range, asdefined in TS 36.508 [18] clause 4.3.1.1.

Channel bandwidth to be tested: 1.4 MHz (Test 1) and 10 MHz (Test 2). In the case that 1.4 MHz channel bandwidth is
not defined for the operating band under test, as defined in TS 36.101 [2] clause 5.6.1, then this part of the test shall be
omitted.

1. Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in
Annex A, Figure A.3afor 4RX capable UE without any 2RX bands. Otherwise use Annex A figure A.3.

The general test parameter settings are set up according to Table 9.2.4.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.

Message contents are defined in clause 9.2.4.4.3.

a ~ w N

Two cellsare on the different carrier frequencies. Cell 1 isthe serving cell and OTDOA assistance data reference
cell; Cell 2 isthe neighbour cell. The assistance data neighbour cell list includesin total 15 cells, where 14 of the
cellsare not simulated (dummy cells; as defined in 3GPP TS 37.571-5 [20], clause 7.2.2).

6. Thetrue RSTD (which isthe receive time difference for frame O between the two cells as seen at the UE antenna
connector) is set to 92 Ts (about 3 us) between neighbour cell 2 and serving cell 1 for Test 1 and -92 Ts (about -
3 us) for Test 2.

Note that the related expectedRSTD valuesto be signalled over LPP are defined in Table 9.2.4.4-1.

7. The gap pattern configuration # 0 as defined in Table 8.1.2.1-1 in 3GPP TS 36.133 [23] is configured and does
not overlap with PRS subframes of Cell 1.
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Table 9.2.4.4.1-1: General Test Parameters for inter-frequency RSTD Tests for E-UTRAN FDD

RSTD InterFreqFDD, E-UTRAN

Parameter Unit Value Comment
Test 1 Test 2
PCFICH/PDCCH/PHICH R14 FDD | R.6 FDD As specified in TS 36.521-3 [25] clause A.2.1.
parameters
OCNG shall be used such that both cells are fully
i . allocated and a constant total transmitted power
ggyzi.zﬁggirﬁaiizngdlm TS OP.7 FDD | OP.6 FDD | spectral density is achievec_i for all OFDM
’ ’ symbols (other than those in the PRS
subframes).
Reference cell Cell 1 Cell 1 on RF channel number 1
Neighbour cell Cell 2 Cell 2 on RF channel nhumber 2
E-UTRA RF Channel Number 1,2 Two FDD carrier frequencies are used.
Channel Bandwidth (BWchanne) | MHz 1.4 10
GapOffset 18 11 For Cell 1
Gap Pattern ID 0 0 For Cell 1
PRS Bandwidth RB 6 50
PRS configuration Index | pgg Cell 1: 12 Cell 1: 2 As defined in 3GPP TS 36.211 [26]
Note 2 Cell 2: 19 Cell 2: 12
PRS subframe offset 7 10 For Cell 2
Number of consecutive As defined in 3GPP TS 36.211 [26]
positioning downlink subframes 6 1
NPRS Note 2
prs-Mutinglnfo Note 2 Cell 1: ‘11110000’ See section 6.5.1.2 in 3GPP TS 36.355 [4] for
Cell 2: 11110000’ more information
Cell IDNote 2 Cell1:0
Cell2:1
Expected RSTDNoe Cell2:1 The expected RSTD is what is expected at the
Other neighbour cells: receiver. The corresponding parameter in the
HS randomly between -3 OTDOA assistance data specified in TS 36.355
and 3 [4] is the expectedRSTD indicator
Expected RSTD uncertainty 5 The corresponding parameter in the OTDOA
for all neighbour cells No© 1 us assistance data specified in TS 36.355 [4] is the
expectedRSTD-Uncertainty index
CP length Note 2 Normal
DRX OFF
Radio frame receive time offset Cell 2 to Cell2to PRS are transmitted from synchronous cells
between the cells at the UE us Cell1: 3 Cell 1: -3
antenna connector Noe 3
The list includes the reference cell (received in
Number of cells provided in 16 OTDOA-ReferenceCellinfo [4]) on RF channel 1
OTDOA assistance data and 15 other cells on RF channel 2, all received
in OTDOA-ProvideAssistanceData [4].
Derived according to the RSTD measurement
T Note4 | ms 5120 requirements specified in Section 8.1.2.6.1in TS

36.133 [23].

NOTE 2:
subframes”, “
clause 7.2.2.
NOTE 3:
NOTE 4:

NOTE 1: Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” in Table 9.2.4.4.1-1
are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP
see Table 9.2.4.4.3-4 and TS 37.571-5 [20], clause 7.2.2.
Parameters “PRS Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink
prs-Mutinglnfo”, “Cell ID” and “CP length” in Table 9.2.4.4.1-1 are settable parameters and also
parameters signalled in LPP. For all the values to be used in LPP see Table 9.2.4.4.3-4 and TS 37.571-5 [20],

The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a
settable parameter but is used to set the “true RSTD" values in step 6 of clause 9.2.4.4.1.

The parameter “ T zsrp InterFreqFDD, E-UTRAN IS NOt & settable parameter but is used to set the LPP “time” value

in Table 9.2.4.4.3-3. The value of the LPP time IE is set to TRer InterFreqFDD, E-UTRAN + AT ms, where AT =
150 ms, giving a value of 5270 ms. This is rounded up to the next allowed LPP value of 6 seconds.
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9.2.4.42 Test procedure

The test consists of a set-up period and a measurement period. Cell 1 and Cell 2 are both active during the complete
test. The beginning of the measurement period shall be aligned with the first PRS positioning subframe of a positioning
occasion in the reference cell.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assi stance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 9.2.4.4.3 shall
be provided to the UE during the set-up period. The last TTI containing the OTDOA-RequestL ocationlnformation
message shall be provided to the UE AT ms before the start of the measurement period, where AT = 150 msisthe
maximum processing time of the OTDOA-RequestL ocationl nformation message and the OTDOA assistance datain the
UE.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

3. Set the parameters according to Table 9.2.4.5-1 as appropriate. Propagation conditions are set according to
clause 4.7.2.1.

4. The SS shall transmit an RRCConnectionReconfiguration message with the measurement gap configuration.
5. The UE shall transmit RRCConnectionReconfigurationCompl ete message.
5a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

5b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities
supported by the UE in the OTDOA-ProvideCapabilities | E.

6. The SSshall send aLPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData | E. If the UE message at step 5b includes the ackRequested |E set to TRUE,
then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.

7. The SSshall send aLPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationlnformation | E such that the UE receives the message AT ms before the start of
measurement period, where AT = 150 ms.

8. The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the
OTDOA-Providel ocationlnformation IE.

9. If the UE message at step 8 includes the ackRequested | E set to TRUE, the SS shall send a LPP
acknowledgement message.

10. The SS shall check the rstd value for Cell 2 in the OTDOA-S gnalMeasurementl nformation |E according to
Table9.2.4.5-2.

11. Repeat step 2-10 until the confidence level according to Annex D is achieved.
12. Repeat step 1-11 for each sub-test in Table 9.2.4.5-1 as appropriate.
9.2.4.4.3 Message contents

Table 9.2.4.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9
Information Element Value/remark Comment Condition
UE Positioning Technology 00000001 OTDOA
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Table 9.2.4.4.3-2: MeasGapConfig-GP1: FDD-FDD inter-frequency RSTD Accuracy

Derivation Path: TS 36.508 [18] clause 4.6.6, Table 4.6.6-1A: MeasGapConfig-GP1
Information Element Value/remark Comment Condition
MeasGapConfig-GP1 ::= CHOICE {
setup SEQUENCE {
gapOffset CHOICE {
gpO0 18 (Test 1) TGRP =40 ms
11 (Test 2)

Table 9.2.4.4.3-2a: LPP Request Capabilities

Information Element Value/remark
otdoa-RequestCapabilities TRUE
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Table 9.2.4.4.3-3: LPP RequestLocationIinformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 6 See Note 4 of
Table 9.2.4.4.1-1
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 9.2.4.4.3-4: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.2.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20],
clause7.2.2.

otdoa-Error

Not present

epdu-ProvideAssistanceData

Not present
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Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 1

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(1)) {

physCellldNeighbor

Cell 2

cellGloballdNeighbour

earfcnNeighbour

RF channel 2

rstd Set according to Table
9.2.4.5-2 for each
specific test

rstd-Quality

}

}

otdoa-Error

May be present with error
reason ‘undefined’ or
‘attemptedButUnableToM
easureSomeNeighbourC
ells’

}

ecid-ProvidelocationInformation

Not present

epdu-ProvideLocationinformation

Not present
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Table 9.2.4.4.3-6: CQI-ReportConfig-DEFAULT: FDD-FDD inter-frequency RSTD Accuracy

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

Information Element

Value/remark

Comment

Condition

CQI-ReportConfig-DEFAULT ::= SEQUENCE {

cqgi-ReportModeAperiodic rm30 This IE should be
omitted for Test 1
nomPDSCH-RS-EPRE-Offset 0
cqi-ReportPeriodic CHOICE {
release NULL
}
9.245 Test requirement

Table9.2.4.5-1 defines the primary level settings including test tolerances for al tests.

RSTD FDD-FDD inter-frequency accuracy test shall meet the reported valuesin Table 9.2.4.5-2.

Table 9.2.4.5-1: Cell Specific Test Parameters for inter-frequency RSTD Tests for E-UTRAN FDD

Parameter Unit Test1 Test2
Cell 1 Cell 2 Cell 1 Cell 2

E-UTRA RF Channel 1 2 1 >
Number
PBCH _RA
PBCH_RB
PSS RA
SSS_RA
PCFICH_RB
PHICH_RA dB 0 0 0 0
PHICH RB
PDCCH RA
PDCCH RB
OCNG_RANote 1
OCNG_RBNote 1
PRS_RA dB -2.7 0.3 -2.7 0.3
N, Note2 dBm/15 kHz -98
PRsS EJ/N,. dB -5.7 -12.7 -5.7 -12.7
PRS ES/IOt Note 3 dB -5.7 -12.7 5.7 -12.7
I Note 3 dBm/1.08 MHz -79.24 -79.39 N/A N/A

dBm/9 MHz N/A N/A -70.03 -70.18
PRP Note 3 dBm/15kHz -103.7 -110.7 -103.7 -110.7
EJ/N, Nores dB -3 -13 -3 -13
RSRP Note 3 dBm/15kHz -101 -111 | -101 -111
Propagation condition AWGN

Note 1:
Note 2:
EJ/N

Note 3:

oc’

OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral
density is achieved for all OFDM symbols (other than those in the PRS subframes).
Interference from other cells and noise sources not specified in the test is assumed to be constant over

subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

PRS Es/l o » RSRP, lo and PRP levels have been derived from other parameters for information

purposes. They are not settable parameters themselves. lo values are derived in the case that there is no
PBCH, PSS or SSS in the OFDM symbols carrying PRS
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Table 9.2.4.5-2: RSTD FDD inter-frequency accuracy requirements for the reported values

Test 1 Test 2
Lowest reported value RSTD_6424 RSTD_6253
Highest reported value RSTD_6470 RSTD_6275

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a
confidence level of 95%. In the case that 1.4 MHz channel bandwidth is not defined for the operating band under test
then Test 1 shall be omitted.

9.2.5 TDD-TDD inter-frequency RSTD Accuracy

9.25.1 Test purpose

To verify that the Reference Signal Time Difference (RSTD) of TDD-TDD inter-frequency measurement accuracy is
within the specified limit for al bandsin AWGN channels

9.25.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 10 and forward that support inter-frequency RSTD
measurements.

9.25.3 Minimum conformance requirements
This RSTD measurement is used for UE positioning purposes.

The accuracy of TDD-TDD inter-frequency RSTD measurement shall meet the requirement defined in the Table
9.2.4.3-1 without DRX aswell asfor al the DRX cycles specified in TS 36.331 [22].

The accuracy requirementsin Table 9.2.4.3-1 are valid under the following conditions:
Conditions defined in TS 36.101 [2] Section 7.3 for reference sensitivity are fulfilled.
PRP 1,2|ssm according to clause E.3 for a corresponding Band

There are no measurement gaps overlapping with the PRS subframesin cells belonging to the serving carrier
frequency.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC asdefined in TS 36.355 [4] isless
than 5 ps.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.10.2 and A.9.8.4.

9.254 Test description

9.2541 Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.
Frequencies to be tested: Mid Range, asdefined in TS 36.508 [18] clause 4.3.1.2.

Channel bandwidth to be tested: 1.4 MHz (Test 1) and 10 MHz (Test 2). In the case that 1.4 MHz channel bandwidth is
not defined for the operating band under test, as defined in TS 36.101 [2] clause 5.6.1, then this part of the test shall be
omitted.

1. Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in
Annex A, Figure A.3afor 4RX capable UE without any 2RX bands. Otherwise use Annex A figure A.3.

2. The general test parameter settings are set up according to Table 9.2.5.4.1-1.

3. Propagation conditions are set according to clause 4.7.2.1.
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4. Message contents are defined in clause 9.2.5.4.3.

5. Two cellsare on the different carrier frequencies. Cell 1 isthe serving cell and OTDOA assistance data reference
cell; Cell 2 isthe neighbour cell. The assistance data neighbour cell list includesin total 15 cells, where 14 of the
cellsare not ssimulated (dummy cells; as defined in 3GPP TS 37.571-5 [20], clause 7.2.2).

6. Thetrue RSTD (which isthe receive time difference for frame O between the two cells as seen at the UE antenna
connector) is set to 92 Ts (about 3 us) between neighbour cell 2 and serving cell 1 for Test 1 and -92 Ts (about -
3 us) for Test 2.

Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.2.5.4-1.

7. The gap pattern configuration # 0 as defined in Table 8.1.2.1-1 in 3GPP TS 36.133 [23] is configured and does
not overlap with PRS subframes of Cell 1.
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Table 9.2.5.4.1-1: General Test Parameters for inter-frequency RSTD Tests for E-UTRAN TDD-TDD

RSTD InterFreqTDD, E-UTRAN

Parameter Unit Value Comment
Test 1 Test 2
PCFICH/PDCCH/PHICH R.14 TDD R.6 TDD As specified in TS 36.521-3 [25] clause A.2.2.
parameters
OCNG shall be used such that both cells are fully
i . allocated and a constant total transmitted power
ggyzi.zﬁggirﬁaiizngdzm TS OP.4 TDD | OP.2 TDD | spectral density is achievec_i for all OFDM
’ ’ symbols (other than those in the PRS
subframes).
Reference cell Cell 1 Cell 1 on RF channel number 1
Neighbour cell Cell 2 Cell 2 on RF channel nhumber 2
E-UTRA RF Channel Number 1,2 Two TDD carrier frequencies are used.
Channel Bandwidth (BW channel) MHz 1.4 10
PRS Bandwidth Note 2 RB 6 50
GapOffset 34 13 For Cell 1
Gap Pattern ID For Cell 1
Special subframe configuration As specified in table 4.2-1 in TS 36.211 [26]. The
same configuration in both cells.
Uplink-downlink configuration As specified in table 4.2-2 in TS 36.211 [26] and
3 1 table 9.1.2.3-2. The same configuration in both
cells.
PRS configuration Index | pgg Cell 1: 15 Cell 1: 4 | As defined in 3GPP TS 36.211 [26]
Note 2 Cell 2: 35 Cell 2: 14
PRS subframe offset 20 10 For Cell 2
Number of consecutive As defined in 3GPP TS 36.211 [26]
positioning downlink subframes 6 1
NPRS Note 2
prs-Mutinglnfo Note 2 Cell 1:'11110000’ See section 6.5.1.2 in 3GPP TS 36.355 [4] for
Cell 2:'11110000° more information
Cell IDNote 2 Cell1: 0
Cell2:1
Expected RSTDNoe Cell2:1 The expected RSTD is what is expected at the
Other neighbour cells: | receiver. The corresponding parameter in the
Hs randomly between -3 OTDOA assistance data specified in TS 36.355
and 3 [4] is the expectedRSTD indicator
Expected RSTD uncertainty 5 The corresponding parameter in the OTDOA
for all neighbour cells No© 1 us assistance data specified in TS 36.355 [4] is the
expectedRSTD-Uncertainty index
CP length Note 2 Normal
DRX OFF
Radio frame receive time offset Cell 2 to Cell2to PRS are transmitted from synchronous cells
between the cells at the UE us Cell1:3 Cell 1: -3
antenna connector Not 3
The list includes the reference cell (received in
Number of cells provided in 16 OTDOA-ReferenceCellinfo [4]) on RF channel 1
OTDOA assistance data and 15 other cells on RF channel 2, all received
in OTDOA-ProvideAssistanceData [4].
Derived according to the RSTD measurement
T Noted | ms 5120 requirements specified in Section 8.1.2.6.3in TS

36.133 [23].

NOTE 2:

”ow

NOTE 3:

NOTE 1: Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable
parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table
9.2.5.4.3-4 and TS 37.571-5 [20], clause 7.2.2.
Parameters “PRS Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink
subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled
in LPP. For all the values to be used in LPP see Table 9.2.5.4.3-4 and TS 37.571-5 [20], clause 7.2.2.

The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a
settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.2.5.4.1.

NOTE 4: The parameter “ Terp InterFreqTDD, E-UTRAN 1S NOt & settable parameter but is used to set the LPP “time” value

in Table 9.2.5.4.3-3. The value of the LPP time IE is set to Trerp InterFreqTDD, E-UTRAN T AT Ms, where AT =
150 ms, giving a value of 5270 ms. This is rounded up to the next allowed LPP value of 6 seconds.
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9.25.4.2 Test procedure

The test consists of a set-up period and a measurement period. Cell 1 and Cell 2 are both active during the complete
test. The beginning of the measurement period shall be aligned with the first PRS positioning subframe of a positioning
occasion in the reference cell.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assi stance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 9.2.5.4.3 shall
be provided to the UE during the set-up period. The last TTI containing the OTDOA-RequestL ocationlnformation
message shall be provided to the UE AT ms before the start of the measurement period, where AT = 150 msisthe
maximum processing time of the OTDOA-RequestL ocationl nformation message and the OTDOA assistance datain the
UE.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

3. Set the parameters according to Table 9.2.5.5-1 as appropriate. Propagation conditions are set according to
clause 4.7.2.1.

4. The SS shall transmit an RRCConnectionReconfiguration message with the measurement gap configuration.
5. The UE shall transmit RRCConnectionReconfigurationCompl ete message.
5a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

5b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities
supported by the UE in the OTDOA-ProvideCapabilities | E.

6. The SSshall send aLPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData | E. If the UE message at step 5b includes the ackRequested |E set to TRUE,
then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.

7. The SSshall send aLPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationlnformation | E such that the UE receives the message AT ms before the start of
measurement period, where AT = 150 ms.

8. The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the
OTDOA-Providel ocationlnformation IE.

9. If the UE message at step 8 includes the ackRequested | E set to TRUE, the SS shall send a LPP
acknowledgement message.

10. The SS shall check the rstd value for Cell 2 in the OTDOA-S gnalMeasurementl nformation |E according to
Table9.2.5.5-2.

11. Repeat step 2-10 until the confidence level according to Annex D is achieved.
12. Repeat step 1-11 for each sub-test in Table 9.2.5.5-1 as appropriate.
9.25.4.3 Message contents

Table 9.2.5.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9
Information Element Value/remark Comment Condition
UE Positioning Technology 00000001 OTDOA
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Table 9.2.5.4.3-2: MeasGapConfig-GP1: TDD-TDD inter-frequency RSTD Accuracy

Derivation Path: TS 36.508 [18] clause 4.6.6, Table 4.6.6-1A: MeasGapConfig-GP1
Information Element Value/remark Comment Condition
MeasGapConfig-GP1 ::= CHOICE {
setup SEQUENCE {
gapOffset CHOICE {
gpO0 34 (Test 1) TGRP =40 ms
13 (Test 2)

Table 9.2.5.4.3-2a: LPP Request Capabilities

Information Element Value/remark
otdoa-RequestCapabilities TRUE
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Table 9.2.5.4.3-3: LPP RequestLocationIinformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 6 See Note 4 of
Table 9.2.5.4.1-1
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 9.2.5.4.3-4: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.2.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20],
clause7.2.2.

otdoa-Error

Not present

epdu-ProvideAssistanceData

Not present
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Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 1

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(1)) {

physCellldNeighbor

Cell 2

cellGloballdNeighbour

earfcnNeighbour

RF channel 2

rstd Set according to Table
9.2.5.5-2 for each
specific test

rstd-Quality

}

}

otdoa-Error

May be present with error
reason ‘undefined’ or
‘attemptedButUnableToM
easureSomeNeighbourC
ells’

}

ecid-ProvidelocationInformation

Not present

epdu-ProvideLocationinformation

Not present
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Table 9.2.5.4.3-6: CQI-ReportConfig-DEFAULT: TDD-TDD inter-frequency RSTD Accuracy

Derivation Path: TS 36.508 [18] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

Information Element Value/remark Comment Condition
CQI-ReportConfig-DEFAULT ::= SEQUENCE {
cqgi-ReportModeAperiodic rm30 This IE should be
omitted for Test 1
nomPDSCH-RS-EPRE-Offset 0
cqi-ReportPeriodic CHOICE {
release NULL
}
9.255 Test requirement

Table9.2.5.5-1 defines the primary level settings including test tolerances for al tests.

The RSTD TDD-TDD inter frequency measurement accuracy test shall meet the reported valuesin Table 9.2.5.5-2.

Table 9.2.5.5-1: Cell Specific Test Parameters for inter frequency RSTD Tests for E-UTRAN TDD-TDD

Parameter Unit Test1 Test2
Cell 1 Cell 2 Cell 1 Cell 2
E-UTRA RF Channel Number 1 2 1 2
PBCH_RA
PBCH_RB
PSS RA
SSS_RA
PCFICH_RB
PHICH_RA dB 0
PHICH_RB
PDCCH RA
PDCCH_RB
OCNG_RANoe1
OCNG_RBNote1
PRS_RA dB 2.7 0.3 | 27 ] 0.3
N Note 2 dBm/15 kHz -98

PRs E./N,, dB -5.7 -12.7 5.7 -12.7
PRS Es/lot Note 3 dB -5.7 -12.7 -5.7 -12.7
Io Note 3 dBm/1.08 MHz -79.24 -79.39 N/A N/A

dBm/9 MHz N/A N/A -70.03 -70.18
PRP Note 3 dBm/15kHz -103.7 -110.7 -103.7 -110.7
E./N,, Noes dB -3 -13 -3 -13
RSRP Note 3 dBm/15kHz -101 -111 -101 -111
Propagation condition AWGN

Note 1:

Note 2:

OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral
density is achieved for all OFDM symbols (other than those in the PRS subframes).
Interference from other cells and noise sources not specified in the test is assumed to be constant over

subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:

E./N...PRS ES/I lo, RSRP and PRP levels have been derived from other parameters for information

ot ?

purposes. They are not settable parameters themselves. lo values are derived in the case that there is no
PBCH, PSS or SSS in the OFDM symbols carrying PRS.

Table 9.2.5.5-2: RSTD TDD inter-frequency accuracy requirements for the reported values

Test 1 Test 2
Lowest reported value RSTD_6424 RSTD_6253
Highest reported value RSTD_6470 RSTD_6275
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For the overall test to pass, the ratio of successful reported valuesin each sub-test shall be more than 90% with a
confidence level of 95%. In the case that 1.4 MHz channel bandwidth is not defined for the operating band under test
then Test 1 shall be omitted.
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10 E-UTRA OTDOA measurement requirements for
Carrier Aggregation

10.1 FDD RSTD Measurement Reporting Delay for Carrier
Aggregation

10.1.1 Test purpose

To verify that the RSTD measurement reporting delay meets the requirements in an environment with fading
propagation conditions. This test case verifies the measurement period requirements for RSTD measurements
performed on the secondary component carrier and al so the measurement period requirements for RSTD measurements
performed on both the primary and secondary component carriers.

10.1.2 Test applicability
Thistest appliesto all types of E-UTRA FDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.1.3 Minimum conformance requirements

10.1.3.1 Measurements on the secondary component carrier

The RSTD measurements when al cells are on the configured secondary component carrier shall meet all applicable
requirements (FDD) specified in TS 36.133 [23] section 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement
period applies, regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-
CE commands as specified in 3GPP TS 36.321 [34].

10.1.3.2 Measurements on both primary component carrier and secondary component
carrier

The RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall
meet all applicable requirements (FDD) specified in TS 36.133 [23] section 8.1.2.6, i.e., E-UTRAN inter-frequency
RSTD measurement period applies regardless of whether the SCell on the corresponding frequency is activated or
deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34], with the following exception

- the number of PRS positioning occasionsis as specified in Table 10.1.3.2-1 shall apply.

Table 10.1.3.2-1: Number of PRS positioning occasions within measurement period

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg
160 ms 32
>160 ms 16

The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.1.
10.1.4 Test description

10.1.4.1 Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, asdefined in TS 36.508 [18] clause 4.3.1.1.
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Channel bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1

a &~ w N

Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown
in TS 36.508 [18] Annex A, Figure group A.42 as appropriate.

The general test parameter settings are set up according to Table 10.1.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.
Message contents are defined in clause 10.1.4.3.

In the tests, there are two configured component carriers. PCC and SCC, and three synchronized cells: Cell 1,
Cell 2 and Cell 3. Cell 1isPCell on the PCC, Cell 2 isan active SCell on the SCC, and Cell 3 isaneighbour cell
on the SCC. In both tests, Cell 2 isthe OTDOA assistance data reference cell. The assistance data neighbour cell
listincludesin total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in 3GPP TS
37.571-5 clause 7.3.2) for Test 1 and where 13 of the cells are not simulated for Test 2. PCell (Cell 1) isthe cell
used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and
C.1 as appropriate for thistest. Cell 2 and Cell 3 are powered OFF.

The true RSTD (which is the receive time difference for frame 0 between two cells as seen at the UE antenna
connector) isset to 31 Ts (about 1 us) between Cell 1 and OTDOA assistance data reference cell, Cell 2; and set
to -31 Ts(about -1 us) between neighbour Cell 3 and OTDOA assistance data reference cell, Cell 2.
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Table 10.1.4.1-1: General test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions for Carrier Aggregation
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Parameter Unit Value Comment
Test 1 | Test 2
PCell is on RF channel 1
PCell Cell 1 (PCC).
SCell on RF channel 2 (SCC).
SCell Cell 2 Cell 2 is the assistance data
reference cell.
Other neighbour cell Cell 3 E\lseégclzq)bour cell on RF channel 2
PCFICH/PDCCH/PHICH DL Reference Measurement Channel As specified in TS 36.521-3
parameters R.6 FDD [25] clause A.2.1
Channel Bandwidth
(BWchanneI) MHz 10
PRS Transmission RB 50 PRS are transmitted over the
Bandwidth Note 2 system bandwidth
This corresponds to periodicity
of 320 ms and PRS subframe
PRS configuration index 171 for all cells on PCC offset of | g —160 DL
s M2 181 for all cells on SCC subframes, as defined in 3GPP
TS 36.211 [26], Table 6.10.4.3-
1
Number of consecutive As defined in 3GPP TS 36.211
downlink positioning 1 [26]. The number of subframes
subframes Npgg Not©2 in a positioning occasion
The PCI of Cell 1 is selected
randomly. PCls of Cell 2 and
Cell 3 are selected randomly
Physical cell ID PC| Note 2 (PCI of Cell 2 — PCI of Cell 3)mod6=0 such that the relative subcarrier
shifts of PRS patterns among
these cells are as given by the
condition.
CP length Note 2 Normal
DRX parameters are further
DRX ON specified in Table 10.1.4.1-2
Radio frame receive
time offset between the s Celll1toCell 2:1 Cell1to Cell2: 1 | PRS are transmitted from
cells at the UE antenna H Cell 3to Cell 2: -1 Cell 3to Cell 2: -1 | synchronous cells
connector No© 3
Cell 1: -2 The expected RSTD is what is
Cell 3: 2 Cell 3 5 expected at the receiver. The
Other neighbour . corresponding parameter in the
Note 1
Expected RSTD Hs cells: randomly ?:g;li* r ?:r;%gtr)ﬁlur OTDOA assistance data
between-3and 3 | | o% = NOMY. | specified in TS 36.355 [4] is the
expectedRSTD indicator
The corresponding parameter
Expected RSTD in the OTDOA assistance data
uncertainty for all us 5 specified in TS 36.355 [4] is the

expectedRSTD-Uncertainty
index

Number of cells provided
in OTDOA assistance
data

16 cells in total

The list includes the reference

OTDOA
neighbour cells
include Cell 3
and other 14
cells on SCC

OTDOA neighbour

cells include Cell 1

and other 7 cells on
PCC, and Cell 3 and
other 6 cells on SCC

cell and 15 other cells.

Cell 1 (when included) appears
at random places in the first
half of the neighbour cell list in
the OTDOA assistance data.
Cell 3 always appears at
random places in the second
half of the list

prs-SubframeOffset Note 2

Cells on PCC: 310
Cells on SCC, except reference cell: 0

Subframe offset, counted in full
subframes. The corresponding
parameter in the OTDOA
assistance data is prs-
SubframeOffset specified in TS
36.355 [4]
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The slot number offset at the
transmitter between a
neighbour cell and the

Cellson PCC: 0 assistance data reference cell.
Cells on SCC, except reference cell: 0 The corresponding parameter
in the OTDOA assistance data
is slotNumberOffset specified in

slotNumberOffset Note 2

TS 36.355 [4].
Cell 1: Cell 1:
11110000’ ‘1111111100000000’
o Cell 2: Cell 2: Corresponds to prs-Mutinginfo
PRS muting info fee2 ‘00001111’ 0000000011111 | defined in TS 36,355 4] ’
Cell 3: Cell 3:
‘11110000’ ‘1111111100000000°
T1 S 3 The length of the time interval

from the beginning of each test

The length of the time interval

T2 S 1.28 2.48 that follows immediately after

time interval T1

The length of the time interval

T3 S 1.28 2.48 that follows immediately after

time interval T2

Note 1:  Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not
settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP
see Table 10.1.4.3-4 and TS 37.571-5 [20], clause 7.3.2.

Note 2:  Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive
downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, “prs-SubframeOffset”,
“slotNumberOffset” and “PRS muting info” are settable parameters and also parameters signalled in
LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For
the values to be used in LPP see Table 10.1.4.3-4 and TS 37.571-5 [20], clause 7.3.2.

Note 3:  The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is
used to set the “true RSTD” values in step 6 of clause 10.1.4.1.

Table 10.1.4.1-2: DRX parameters for E-UTRAN FDD RSTD measurement reporting delay under fading
propagation conditions for Carrier Aggregation

Field Value Comment
onDurationTimer psfl
drx-InactivityTimer psfl L
drx-RetransmissionTimer sfl g‘g ;gic[glze]d (I:rllaiS:g ;— 2
longDRX-CycleStartOffset sf320 ' ' e
shortDRX Disable

10.1.4.2 Test procedure

The test case includes two tests. Test 1 is designed for the scenario where the UE receives OTDOA assistance data with
cellson SCC, and the UE is expected to report RSTD measurements performed on SCC only. Test 2 is designed for the
scenario where the UE receives OTDOA assistance data with cells on PCC and SCC, and the UE is expected to report
RSTD measurements performed on PCC and on SCC.

Each test consists of three consecutive time intervals, with duration of T1, T2 and T3 defined in Table 10.1.4.1-1. Cell 1
isactiveinT1, T2 and T3, whilst Cell 2 isactiveonly in T2 and T3, and Cell 3 is active only during T2. The beginning
of thetime interval T2 shall be aligned 5 ms before the first PRS positioning subframe of a positioning occasion in the
OTDOA assistance data reference cell, where 5 msis the necessary test tolerance. Cell 1 transmits PRSin T2, while
Cell 2 transmits PRS only in T3, and Céll 3 transmits PRSonly in T2.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assistance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 10.1.4.3 shall
be provided to the UE during T1. The last TTI containing the OTDOA-RequestL ocationlnformation message shall be
provided to the UE AT ms before the start of T2, where AT = 150 msis the maximum processing time of the OTDOA-
ReguestL ocationl nformation message and the OTDOA assistance data.
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1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. Configure Cell 2 and Cell 3 on the SCC according to TS 36.521-3 [25] Annex C.0 and C.1 for al downlink
physical channels.

3. The SSshall configure the SCell (Cell 2) on the SCC as per TS 36.508 [18] clause 5.2A 4.

4. The SS activates the SCell (Cell 2) by sending the Activation/Deactivation MAC control element according to
TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.

5. The SS shall send aRESET UE POSITIONING STORED INFORMATION message.

6. Set the parameters according to Table 10.1.5-1. Propagation conditions are set according to clause 4.7.2.2
(ETU30).

7. T1starts.

8. The SSshall transmit an RRCConnectionReconfiguration message with the DRX configuration. PDCCHs
indicating new transmissions shall be sent continuoudly until the start of T2 to ensure that the UE would not
enter the DRX state before T2.

9. The UE shdll transmit RRCConnectionReconfigurationCompl ete message.
9a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

9b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities
supported by the UE in the OTDOA-ProvideCapabhilities | E.

10. The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData | E. The position of neighbour Cell 3 in the OTDOA-NeighbourCelllnfoList is
randomly selected to bein the last 8 elements of the sequence for Test 1 and in the 7 elements of the relevant
sequence for Test 2, and the position of neighbour Cell 1 israndomly selected to bein the first 7 elements of the
relevant sequence for Test 2, as described in 3GPP TS 37.571-5 [20], clause 7.3.2. If the UE message at step 9b
includes the ackRequested 1E set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE
ASSISTANCE DATA message.

11. The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the
OTDOA-ReqguestLocationlnformation | E such that the UE receives the message AT ms before the start of T2,
where AT = 150 ms.

12. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 10.1.5-2.
13. When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 10.1.5-2.

14. The UE shall transmit aLPP PROVIDE LOCATION INFORMATION message including the
OTDOA-Providelocationlnformation | E within the response time (see clause 4.7.3) specified in clause 10.1.5.

For Test 1 the UE shall perform and report the RSTD measurement for Cell 3 with respect to the reference cell in
the OTDOA assistance data, Cell 2. If the UE transmits an OTDOA-Providelocationlnformation |1E including
therstd field for Cell 3 within the response time then the number of successful testsisincreased by one. If the
UE fails to report the OTDOA-Providel ocationlnformation I1E with the rstd field included within the response
time then the number of failure testsisincreased by one.

For Test 2 the UE shall perform and report the RSTD measurements for Cell 1 with respect to the reference cell in
the OTDOA assistance data, Cell 2 and also Cell 3 with respect to the reference cell in the OTDOA assistance
data, Cell 2. If the UE transmits an OTDOA-Providel ocationlnformation | E including the rstd field for Cell 1
(with respect to Cell 2) and Cell 3 (with respect to Cell 2) within the response time then the number of successful
testsisincreased by one. If the UE fails to report the OTDOA-Providel ocationlnformation | E with both the rstd
fields included within the response time then the number of failure testsisincreased by one.

15. If the UE message at step 14 includes the ackRequested | E set to TRUE, the SS shall send aLPP
acknowledgement message.

ETSI



3GPP TS 37.571-1 version 14.4.0 Release 14 247 ETSITS 137 571-1 V14.4.0 (2018-01)

16. Repeat steps 5-15 until the confidence level according to Annex D is achieved. For each iteration, at step 10
change the random positions of the Cell 3 and Cell 1(for Test 2 only) in the relevant sequence in the OTDOA-
Neighbour CelllnfoList.

17. Repeat from clause 10.1.4.1 for Test 2.

10.1.4.3 Message contents

Table 10.1.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9
Information Element Value/remark Comment Condition
UE Positioning Technology 00000001 OTDOA

Table 10.1.4.3-2: MAC-MainConfig-RBC: FDD RSTD Measurement Reporting Delay for Carrier
Aggregation

Derivation Path: TS 36.508 [18] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

Information Element Value/remark Comment Condition
MAC-MainConfig-RBC ::= SEQUENCE {
drx-Config CHOICE {
setup SEQUENCE {
onDurationTimer psfl
drx-InactivityTimer psfl
drx-RetransmissionTimer sfl
longDRX-CycleStartOffset CHOICE {
sf320 0
}
shortDRX Not present
}
}

Table 10.1.4.3-2a: LPP Request Capabilities

Information Element Value/remark
otdoa-RequestCapabilities TRUE

ETSI



3GPP TS 37.571-1 version 14.4.0 Release 14

248 ETSITS 137 571-1 V14.4.0 (2018-01)

Table 10.1.4.3-3: LPP RequestLocationIinformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
Initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time Test1: 3 See clause 10.1.5
Test2: 6
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 10.1.4.3-4: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.3.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20], clause
7.3.2.

otdoa-Error

Not present

epdu-ProvideAssistanceData

Not present
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Table 10.1.4.3-5: LPP ProvideLocation Information

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 2

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbour

Cell 3

cellGloballdNeighbour

earfcnNeighbour

rstd

Present

With respect to
Cell 2

rstd-Quality

}

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbour

Cell 1

Test 2 only

cellGloballdNeighbour

earfcnNeighbour

rstd

Present

Test 2 only
With respect to
Cell 2

rstd-Quality

}
}

otdoa-Error

May be present with error
reason ‘undefined’ or
‘attemptedButUnableToM
easureSomeNeighbourC
ells’

ecid-ProvidelLocationInformation

Not present

epdu-ProvideLocationInformation

Not present

ETSI




3GPP TS 37.571-1 version 14.4.0 Release 14 251 ETSITS 137 571-1 V14.4.0 (2018-01)

10.1.5 Test requirement

Table 10.1.5-1 and 10.1.5-2 define the primary level settings including test tolerances for the tests.

Table 10.1.5-1: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions during T1 for Carrier Aggregation

Parameter Unit Cell 1 Cell 2 Cell 3
E-UTRA RF
Channel Number 1 N/A N/A
Correlation Matrix 1x2 Low 1x2 Low 1x2 Low
and Antenna
Configuration
OCNG patterns
defined in TS
36.521-3 [25]
clause D.1
PBCH_RA
PBCH_RB
PSS RA
SSS RA
PCFICH_RB
PHICH_RA dB 0 N/A N/A
PHICH_RB
PDCCH_RA
PDCCH_RB
OCNG_RA Notel
OCNG_RB Note 1

OP.5 FDD N/A N/A

dBm/
Note 3 _

N, 15 KHz 95 N/A N/A

PRS E./N, dB -Infinity -Infinity -Infinity
dBm/

Note 4 _

lo 9 MHz 67.22 N/A N/A

EJ/N,. dB 0 -Infinity -Infinity

Propagation

Condition ETUS30

Note 1:  OCNG shall be used such that active cell (Cell 1) is fully allocated and a constant
total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN

of appropriate power for Noc to be fulfilled.

Note 4:  lo levels have been derived from other parameters and are given for information
purpose. These are not settable test parameters.
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under fading propagation conditions during T2 and T3 for Carrier Aggregation

Parameter Unit Cell 1 Cell 2 Cell 3
T2 | T3 T2 | T3 T2 [ T3

E-UTRA RF

Channel Number ! 2 2

Correlation Matrix

and Antenna 1x2 Low 1x2 Low 1x2 Low

Configuration

OCNG patterns

defined in TS OP.6

36.521-3 [25] OP.5 FDD OP.6 FDD FDD N/A

clause D.1

PBCH_RA

PBCH_RB

PSS_RA

SSS_RA

PCFICH_RB

PHICH_RA dB 0 0 0 N/A

PHICH_RB

PDCCH_RA

PDCCH_RB

OCNG_RA Note1

OCNG_RB Note1

PRS_RA dB -6 N/A N/A 3 3 N/A

dBm/
Note 3 _ _ _ - - _
N, 15 kHz 98 98 98 95 98 95

PRs E./N. dB -4 -Infinity | -Infinity -1 -8 -Infinity

Prs E_ /I Noes dB 4 | -nfinity | -Infinity 1 -8 | -Infinity

| Note 4 dBm/ -69.94 N/A N/A -66.68 -70.11 N/A

9 MHz
daBm/ - - -
Note 4 - - - - - -
PRP Mo 15 kHz 102 Infinity Infinity 96 106 Infinity
dBm/ -
Note 4 _ - - - - -

RSRP 15 KHz 96 96 105 99 109 Infinity

E/N, Note4 dB 2 2 -7 -4 -11 -Infinity

Propagation

Condition ETU30

Note 1:  OCNG shall be used such that active cells (all, except Cell 3 in T3) are fully
allocated and a constant total transmitted power spectral density is achieved for all
OFDM symbols other than those in the subframes with transmitted PRS.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN
of appropriate power for NOC to be fulfilled.

Note 4: If PRS_RA s not “N/A", E//N ., PRS E_ /I, lo, RSRP and PRP levels have
been derived from other parameters and are given for information purpose. If
PRS_RA is “N/A”, lo and RSRP levels have been derived from other parameters
and are given for information purpose. These are not settable test parameters.
Interference conditions shall be applied to all PRS symbols of DL positioning
subframes.

The response time including test tolerance is 3.3sfor Test 1 and 6.3sfor Test 2. The response time is equal to the LPP
time |E value plus the test tolerance. The LPP time |E value is derived from the RSTD reporting delay plus AT, where
AT =150 ms, giving avalue of 2710 msfor Test 1 and 5110msfor Test 2. Thisis rounded up to the next allowed LPP
value of 3 seconds for Test 1 and 6 seconds for Test 2.
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The RSTD measurement reporting delay in the tests is derived from the following expression,
n
Toes(M 1)+ 160[M—l , where M =8 and N=16 for Test 1, and M =16 and N=16 for Test 2 are the parameters

specified in clause 10.1.3.1 for Test 1 and clause 10.1.3.2 for Test 2.

This gives the total RSTD reporting delay of 2560 msfor Test 1 for the 15 neighbour cellsincluding Cell 3 with respect
to the reference cell, Cell 2.

This givesthe total RSTD reporting delay of 4960 ms for Test 2 for the 15 neighbour cellsincluding Cell 1 and Cell 3
with respect to the reference cell, Cell 2.

The test tolerances are defined in clauses C.1.3 and C.4.

For the overall test to pass, the rate of successful tests during repeated testsin both Test 1 and Test 2 shall be more than
90% with a confidence level of 95%.

10.1A FDD RSTD Measurement Reporting Delay for Carrier
Aggregation for 20 MHz Bandwidth

10.1A.1 Test purpose
Same as defined in clause 10.1.1.

NOTE: Thistest verifies the requirement which isindependent of channel bandwidth and is performed according
to the principle defined in clause 4.7.5.

10.1A.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.1A.3 Minimum conformance requirements
Same as defined in clause 10.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.3.
10.1A.4 Test description

10.1A4.1 Initial conditions

Same as defined in clause 10.1.4.1 except that the values of the parametersin Table 10.1A.4.1-1 will replace the values
of the corresponding parametersin Table 10.1.4.1-1.

Channel bandwidth to be tested: 20 MHz.
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Table 10.1A.4.1-1: General test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions for carrier aggregation for 20 MHz

Parameter Unit Value Comment
Test 1 | Test 2

PCFICH/PDCCH/PHICH DL Reference Measurement Channel As specified in TS 36.521-3
parameters R.10 FDD [25] clause A.2.1
Channel Bandwidth
(BWchanneI) MHz 20
PRS Transmission RB 100 PRS are transmitted over the
Bandwidth system bandwidth

Note 1:  See Table 10.1.4.1-1 for the other parameters.
Note 2:  This test verifies the requirement which is independent of channel bandwidth and is performed
according to the principle defined in clause 4.7.5.

10.1A.4.2  Test procedure

Same as defined in clause 10.1.4.2.

10.1A.4.3 Message contents

Same as defined in clause 10.1.4.3.

10.1A.5 Test requirement

Same as defined in clause 10.1.5 except that the values of the parametersin Table 10.1A.5-1 and Table 10.1A.5-2 will
replace the values of the corresponding parametersin Table 10.1.5-1 and Table 10.1.5-2, respectively.

Table 10.1A.5-1: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions during T1 for carrier aggregation for 20 MHz

Parameter Unit Cell 1 Cell 2 Cell 3

OCNG patterns

defined in TS

36.521-3 [25] OP.13 FDD N/A N/A

clause D.1
dBm/

|o Note 1 18 -64.21 N/A N/A
MHz

Note 1:  lo levels have been derived from other parameters for information purposes. They

are not settable parameters themselves.
Note 2:  See Table 10.1.5-1 for the other parameters.

Table 10.1A.5-2: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions during T2 and T3 for carrier aggregation for 20 MHz

Parameter Unit Cell 1 Cell 2 Cell 3
T2 | T3 T2 | T3 T2 T3

OCNG patterns
defined in TS OP.14
36.521-3 [25] OP.13 FDD OP.14 FDD FDD N/A
clause D.1

dBm/
|o Note 1 18 -66.93 N/A N/A -63.67 | -67.09 N/A

MHz

Note 1:  lo levels have been derived from other parameters for information purposes. They
are not settable parameters themselves.
Note 2:  See Table 10.1.5-2 for the other parameters.
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10.1B FDD RSTD Measurement Reporting Delay Carrier
Aggregation for 5 MHz + 5 MHz Bandwidth

10.1B.1 Test purpose
Same as defined in clause 10.1.1.

NOTE: Thistest verifies the requirement which isindependent of channel bandwidth and is performed according
to the principle defined in clause 4.7.5.

10.1B.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.1B.3 Minimum conformance requirements

Same as defined in clause 10.1.3.
The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.7.

10.1B.4 Test description

10.1B.4.1 Initial conditions

Same as defined in clause 10.1.4.1 except that the values of the parametersin Table 10.1B.4.1-1 will replace the values
of the corresponding parametersin Table 10.1.4.1-1.

Channel bandwidth to be tested: 5 MHz.

Table 10.1B.4.1-1: General test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions for carrier aggregation for 5 MHz + 5 MHz

Parameter Unit Value Comment
Test 1 | Test 2
PCFICH/PDCCH/PHICH DL Reference Measurement As specified in TS 36.521-3
parameters Channel R.11 FDD [25] clause A.2.1
Channel Bandwidth
(BWchanneI) MHz 5
PRS Transmission RB o5 PRS are transmitted over the
Bandwidth system bandwidth
PRS occasion length
N 2
PRS

Note 1:  See Table 10.1.4.1-1 for the other parameters.
Note 2:  This test verifies the requirement which is independent of channel bandwidth and is performed
according to the principle defined in section 4.7.5.

10.1B.4.2  Test procedure

Same as defined in clause 10.1.4.2.

10.1B.4.3  Message contents
Same as defined in clause 10.1.4.3.
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10.1B.5 Test requirement

Same as defined in clause 10.1.5 except that the values of the parametersin Table 10.1B.5-1 and Table 10.1B.5-2 will
replace the values of the corresponding parametersin Table 10.1.5-1 and Table 10.1.5-2, respectively.

Table 10.1B.5-1: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions during T1 for carrier aggregation for 5 MHz + 5 MHz

Parameter Unit Cell 1 Cell 2 Cell 3

OCNG patterns

defined in TS

36.521-3 [25] OP.18 FDD N/A N/A

clause D.1.18
dBm/

| Note 1 4.5 -70.23 N/A N/A
MHz

Note 1:  lo levels have been derived from other parameters for information purposes.

They are not settable parameters themselves.
Note 2:  See Table 10.1.5-1 for the other parameters.

Table 10.1B.5-2: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions during T2 and T3 for carrier aggregation for 5 MHz + 5 MHz

Parameter Unit Cell 1 Cell 2 Cell 3
T2 | T3 72 | T3 T2 T3

OCNG patterns
defined in TS OP.19
36.521-3 [25] OP.18 FDD OP.19 FDD FDD N/A
clause D.1

dBm/
|oNote 1 45 -72.95 N/A N/A -69.69 | -73.12 N/A

MHz

Note 1:  lo levels have been derived from other parameters for information purposes. They
are not settable parameters themselves.
Note 2:  See Table 10.1.5-2 for the other parameters.

10.1C FDD RSTD Measurement Reporting Delay for Carrier
Aggregation for 10 MHz+5 MHz Bandwidth

10.1C.1 Test purpose
Same as defined in clause 10.1.1.

NOTE: Thistest verifies the requirement which isindependent of channel bandwidth and is performed according
to the principle defined in clause 4.7.5.

10.1C.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.1C.3 Minimum conformance requirements
Same as defined in clause 10.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.5.
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10.1C.4 Test description

10.1C4.1

Same as defined in clause 10.1.4.1 except that the values of the parametersin Table 10.1C.4.1-1 will replace the values
of the corresponding parametersin Table 10.1.4.1-1.

Initial conditions

Channel bandwidth to be tested: Cell 1: 10 MHz, Cell 2 and Cell 3: 5 MHz.

Table 10.1C.4.1-1: General test parameters for E-UTRAN FDD RSTD measurement reporting delay

under fading propagation conditions for carrier aggregation for 10 MHz + 5 MHz

Parameter Unit Value Comment
Test 1 Test 2
Cell 1: R.6 FDD Cell 1: R.6 FDD As specified in TS
P;Z'rﬁgt"e 'jSDCCH’ PHICH Cell2R11FDD | Cell2:R.11FDD | 36.521-3 [25] clause
P Cell 3: R.11 FDD Cell3:R11FDD | A2.1
) Cell 1: 10 Cell 1: 10
(CBQ/?/““e' B)a”d""'d‘h MHz Cell 2:5 Cell 2:5
channel Cell3:5 Cell3:5
PRS Transmission Cell 1: 50 Cell 1: 50 PRS are transmitted
Bandwidth RB Cell 2: 25 Cell 2: 25 over the system
Cell 3: 25 Cell 3: 25 bandwidth
PRS occasion length Cell 1:1 Cell 1: 1
N Cell 2: 2 Cell2:2
PRS Cell 3: 2 Cell 3: 2
Note 1:  See Table 10.1.4.1-1 for the other parameters.
Note 2:  This test verifies the requirement which is independent of channel bandwidth and is
performed according to the principle defined in section 4.7.5.
10.1C.4.2  Test procedure

Same as defined in clause 10.1.4.2.

10.1C.4.3
Same as defined in clause 10.1.4.3.

Message contents

10.1C.5 Test requirement

Same as defined in clause 10.1.5 except that the values of the parametersin Table 10.1C.5-1 and Table 10.1C.5-2 will
replace the values of the corresponding parametersin Table 10.1.5-1 and Table 10.1.5-2, respectively.

Table 10.1C.5-1: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions during T1 for carrier aggregation for 10 MHz + 5 MHz

Parameter Unit Cell 1 Cell 2 Cell 3
dBm/
9 MHz -67.22 N/A N/A
| Note 1 dBm/
4.5 N/A N/A N/A
MHz
Note 1:  lo levels have been derived from other parameters for information purposes.
They are not settable parameters themselves.
Note 2:  See Table 10.1.5-1 for the other parameters.
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Table 10.1C.5-2: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions during T2 and T3 for carrier aggregation for 10 MHz + 5 MHz

Parameter Unit Cell 1 Cell 2 Cell 3
T2 | T3 T2 | T3 T2 T3
OCNG patterns
defined in TS OP.19
36.521-3 [25] OP.5 FDD OP.19 FDD FDD N/A
clause D.1
dBm/ 1 s9.04 | N N/A N/A N/A N/A
9 MHz )
|o Note 1 dBm/
4.5 N/A N/A N/A -69.69 -73.12 N/A
MHz

Note 1:  lo levels have been derived from other parameters for information purposes. They
are not settable parameters themselves.
Note 2:  See Table 10.1.5-2 for the other parameters.

10.2 TDD RSTD Measurement Reporting Delay for Carrier
Aggregation

10.2.1 Test purpose

To verify that the RSTD measurement reporting delay meets the requirements in an environment with fading
propagation conditions. This test case verifies the measurement period requirements for RSTD measurements
performed on the secondary component carrier and also the measurement period requirements for RSTD measurements
performed on both the primary and secondary component carriers.

10.2.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.2.3 Minimum conformance requirements

10.2.3.1 Measurements on the secondary component carrier

The RSTD measurements when all cells are on the configured secondary component carrier shall meet all applicable
requirements (TDD) specified in TS 36.133 [23] section 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement
period applies, regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-
CE commands as specified in 3GPP TS 36.321 [34].

10.2.3.2 Measurements on both primary component carrier and secondary component
carrier

The RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall
meet all applicable requirements (TDD) specified in TS 36.133 [23] section 8.1.2.6, i.e., E-UTRAN inter-frequency
RSTD measurement period applies regardless of whether the SCell on the corresponding frequency is activated or
deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34], with the following exceptions

- the number of PRS positioning occasionsis as specified in Table 10.2.3.2-1 shall apply, and

- TDD uplink-downlink subframes configurations as specified in TS 36.133 [23] section 8.1.2.5.2, Table 8.1.2.5.2-
2 shall apply.
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Table 10.2.3.2-1: Number of PRS positioning occasions within measurement period

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg
160 ms 32
>160 ms 16

The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.2.

10.2.4 Test description

10.2.4.1 Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.2.

Channel bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1

o c w D

Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown
in TS 36.508 [18] Annex A, Figure group A.42 as appropriate.

The general test parameter settings are set up according to Table 10.2.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.
Message contents are defined in clause 10.2.4.3.

In the tests, there are two configured component carriers. PCC and SCC, and three synchronized cells: Cell 1,
Cédll 2 and Cell 3. Cell 1isPCell onthe PCC, Cell 2 isan active SCell on the SCC, and Cell 3 is aneighbour cell
on the SCC. In both tests, Cell 2 isthe OTDOA assistance data reference cell. The assistance data neighbour cell
listincludesin total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in 3GPP TS
37.571-5 clause 7.3.2) for Test 1 and where 13 of the cells are not smulated for Test 2. PCell (Cell 1) isthe cell
used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and
C.1 as appropriate for thistest. Cell 2 and Cell 3 are powered OFF.

The true RSTD (which is the receive time difference for frame 0 between two cells as seen at the UE antenna
connector) isset to 31 Ts (about 1 us) between Cell 1 and OTDOA assistance data reference cell, Cell 2; and set
to -31 Ts(about -1 pus) between neighbour Cell 3 and OTDOA assistance data reference cell, Cell 2.
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Table 10.2.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions for Carrier Aggregation
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Parameter Unit Value Comment
Test 1 | Test 2
PCell is on RF channel 1
PCell Cell 1 (PCC).
SCell on RF channel 2 (SCC).
SCell Cell 2 Cell 2 is the assistance data
reference cell.
Other neighbour cell Cell 3 E\lseégclzq)bour cell on RF channel 2
PCFICH/PDCCH/PHICH DL Reference Measurement Channel As specified in TS 36.521-3
parameters R.6 TDD [25] clause A.2.2
Channel Bandwidth
(BWchanneI) MHz 10
PRS Transmission RB 50 PRS are transmitted over the
Bandwidth Note 2 system bandwidth
This corresponds to periodicity
of 320 ms and PRS subframe
PRS configuration index 174 for all cells on PCC offset of | jog —160 DL
s M2 184 for all cells on SCC subframes, as defined in 3GPP
TS 36.211 [26], Table 6.10.4.3-
1
Numbgr of cqnseputive As defined in 3GPP TS 36.211
downlink positioning 1 [26]. The number of subframes
subframes Npgg Not©2 in a positioning occasion
The PCl of Cell 1 is selected
randomly. PCls of Cell 2 and
Cell 3 are selected randomly
Physical cell ID PC| Note 2 (PCI of Cell 2 — PCI of Cell 3)mod6=0 such that the relative subcarrier
shifts of PRS patterns among
these cells are as given by the
condition
As specified in TS 36.211 [26],
Section 4.2; corresponds to a
TDD uplink-downlink configuration with 5 ms switch-
} . 1 . B
configuration point periodicity and two
downlink consecutive
subframes
As specified in TS 36.211 [26],
TDD special subframe 6 Section 4.2; corresponds to
configuration DwPTS of 19760- T, and
UpPTS of 4384-T;
CP length Note 2 Normal
DRX parameters are further
DRX ON specified in Table 10.2.4.1-2
Radio frame receive
time offset between the s Cell1toCell2:1 Cell1to Cell2: 1 | PRS are transmitted from
cells at the UE antenna H Cell3toCell2:-1 | Cell3to Cell 2: -1 | synchronous cells
connector Note 3
Cell 1: -2 The expected RSTD is what is
Cell 3: 2 Cell 3 5 expected at the receiver. The
Other neighbour . corresponding parameter in the
Note 1
Expected RSTD HS cells: randomly ?:Eahlli* r ?:r;%gtr)ﬁlur OTDOA assistance data
between-3and 3 | | °° 5 NOMY. | specified in TS 36.355 [4] is the
expectedRSTD indicator
The corresponding parameter
Expected RSTD in the OTDOA assistance data
uncertainty for all us 5 specified in TS 36.355 [4] is the

expectedRSTD-Uncertainty
index

16 cells in total
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The list includes the reference
cell and 15 other cells.
OTDOA OTDOA neighbour Cell 1 (when included) appears

Number of cells provided neighbour cells cells include Cell 1 at random places in the first

in OTDOA assistance include Cell 3 and other 7 cells on | half of the neighbour cell list in

data and other 14 PCC, and Cell 3and | the OTDOA assistance data.

cells on SCC other 6 cells on SCC | Cell 3 always appears at

random places in the second
half of the list

prs-SubframeOffset Note2

Cells on PCC: 310
Cells on SCC, except reference cell: 0

Subframe offset, counted in full
subframes. The corresponding
parameter in the OTDOA
assistance data is prs-
SubframeOffset specified in TS
36.355 [4]

slotNumberOffset Note 2

Cellson PCC: 0
Cells on SCC, except reference cell: 0

The slot number offset at the
transmitter between a
neighbour cell and the
assistance data reference cell.
The corresponding parameter
in the OTDOA assistance data
is slotNumberOffset specified in
TS 36.355 [4].

used to set the “true RSTD” values in step 6 of clause 10.2.4.1.

Cell 1: Cell 1:
‘11110000’ ‘1111111100000000°
L Note 2 Cell 2: Cell 2: Corresponds to prs-MutingInfo
PRS muting info ‘00001111’ '0000000011111111° | defined in TS 36.355 [4]
Cell 3: Cell 3:
11110000’ ‘1111111100000000°
T1 s 3 The length of the time interval
from the beginning of each test
The length of the time interval
T2 s 1.28 2.48 that follows immediately after
time interval T1
The length of the time interval

T3 S 1.28 2.48 that follows immediately after

time interval T2

Note 1:  Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not
settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP
see Table 10.2.4.3-4 and TS 37.571-5 [20], clause 7.3.2.

Note 2:  Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive
downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, “prs-SubframeOffset”,
“slotNumberOffset” and “PRS muting info” are settable parameters and also parameters signalled in
LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For
the values to be used in LPP see Table 10.2.4.3-4 and TS 37.571-5 [20], clause 7.3.2.

Note 3:  The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is

Table 10.2.4.1-2: DRX parameters for E-UTRAN TDD RSTD measurement reporting delay under fading

propagation conditions for Carrier Aggregation

Field Value Comment
onDurationTimer psfl
drx-InactivityTimer psfl L
drx-RetransmissionTimer sfl ?;;gleggdégﬁgepggg
longDRX-CycleStartOffset sf320 ' ' o
shortDRX disable

10.2.4.2 Test procedure

The test case includes two tests. Test 1 is designed for the scenario where the UE receives OTDOA assistance data with
cellson SCC, and the UE is expected to report RSTD measurements performed on SCC only. Test 2 is designed for the
scenario where the UE receives OTDOA assistance data with cells on PCC and SCC, and the UE is expected to report
RSTD measurements performed on PCC and on SCC.
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Each test consists of three consecutive time intervals, with duration of T1, T2 and T3 defined in Table 10.2.4-1. Cell 1
isactivein T1, T2 and T3, whilst Cell 2 and Cell 3 are activated only in the beginning of T2. Cell 2 is active until the
end of T3, and Cell 3 isactive until the end of T2. The beginning of thetime interval T2 shall be aligned 5 ms before
the first PRS positioning subframe of a positioning occasion in the reference cell, where 5 msis the necessary test
tolerance. Cell 1 transmits PRSin T2, while Cell 2 transmits PRS only in T3, and Cell 3 transmits PRSonly in T2.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assistance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 10.2.4.3 shall
be provided to the UE during T1. Thelast TTI containing the OT DOA-RequestL ocationl nformation message shall be
provided to the UE AT ms before the start of T2, where AT = 150 msis the maximum processing time of the OTDOA-
RequestL ocationlnformation message and the OTDOA assi stance data.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. Configure Cell 2 and Cell 3 on the SCC according to TS 36.521-3 [25] Annex C.0 and C.1 for all downlink
physical channels.

3. The SSshall configure the SCell (Cell 2) on the SCC as per TS 36.508 [18] clause 5.2A.4.

4. The SS activates the SCell (Cell 2) by sending the Activation/Deactivation MAC control element according to
TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.

5. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

6. Set the parameters according to Table 10.2.5-1. Propagation conditions are set according to clause 4.7.2.2
(ETU30).

7. T1darts.

8. The SSshall transmit an RRCConnectionReconfiguration message with the DRX configuration. PDCCHs
indicating new transmissions shall be sent continuously until the start of T2 to ensure that the UE would not
enter the DRX state before T2.

9. The UE shall transmit RRCConnectionReconfigurationCompl ete message.
9a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

9b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities
supported by the UE in the OTDOA-ProvideCapabilities | E.

10. The SS shall send aLPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData |E. The position of neighbour Cell 3 in the OTDOA-NeighbourCellInfoList is
randomly selected to be in the last 8 elements of the sequence for Test 1 and in the 7 elements of the relevant
sequence for Test 2, and the position of neighbour Cell 1 israndomly selected to be in the first 7 elements of the
relevant sequence for Test 2, as described in 3GPP TS 37.571-5 [20], clause 7.3.2. If the UE message at step 9b
includes the ackRequested | E set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE
ASSISTANCE DATA message.

11. The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationlnformation | E such that the UE receives the message AT ms before the start of T2,
where AT = 150 ms.

12. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 10.2.5-3.
13. When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 10.2.5-3.

14. The UE shall transmit a LPP PROVIDE LOCATION INFORMATION including the
OTDOA-ProvidelLocationl nformation | E within the response time (see clause 4.7.3) specified in clause 10.2.5.

For Test 1 the UE shall perform and report the RSTD measurement for Cell 3 with respect to the reference cell in
the OTDOA assistance data, Cell 2. If the UE transmits an OTDOA-ProvideLocationlnformation |E including
therstd field for Cell 3 within the response time then the number of successful testsisincreased by one. If the
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UE failsto report the OTDOA-Providel ocationInformation |E with the rstd field included within the response
time then the number of failure testsisincreased by one.

For Test 2 the UE shall perform and report the RSTD measurements for Cell 1 with respect to the reference cell
in the OTDOA assistance data, Cell 2 and also Cell 3 with respect to the reference cell in the OTDOA assistance
data, Cell 2. If the UE transmits an OTDOA-Providel ocationlnformation | E including the rstd field for Cell 1
(with respect to Cell 2) and Cell 3 (with respect to Cell 2) within the response time then the number of successful
testsisincreased by one. If the UE failsto report the OTDOA-ProvidelL ocationlnformation | E with both the rstd
fields included within the response time then the number of failure testsis increased by one.

15. If the UE message at step 14 includes the ackRequested | E set to TRUE, the SS shall send aLPP
acknowledgement message.

16. Repeat steps 5-15 until the confidence level according to Annex D is achieved. For each iteration, at step 10
change the random positions of the Cell 3 and Cell 1(for Test 2 only) in the relevant sequence in the OTDOA-
NeighbourCelllnfoList.

17. Repeat from clause 10.2.4.1 for Test 2.

10.2.4.3 Message contents

Table 10.2.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9
Information Element Value/remark Comment Condition
UE Positioning Technology 00000001 OTDOA

Table 10.2.4.3-2: MAC-MainConfig-RBC: TDD RSTD Measurement Reporting Delay for Carrier
Aggregation

Derivation Path: TS 36.508 [18] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC
Information Element Value/remark Comment Condition
MAC-MainConfig-RBC ::= SEQUENCE {
drx-Config CHOICE {
setup SEQUENCE {

onDurationTimer psfl

drx-InactivityTimer psfl

drx-RetransmissionTimer sfl

longDRX-CycleStartOffset CHOICE {

sf320 0

}

shortDRX Not present
}

}

Table 10.2.4.3-2a: LPP Request Capabilities

Information Element Value/remark
otdoa-RequestCapabilities TRUE
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Table 10.2.4.3-3: LPP RequestLocationIinformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
Initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time Test1: 3 See clause 10.2.5
Test2: 6
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 10.2.4.3-4: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.3.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20], clause
7.3.2.

otdoa-Error

Not present

epdu-ProvideAssistanceData

Not present
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Table 10.2.4.3-5: LPP ProvideLocation Information

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 2

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbour

Cell 3

cellGloballdNeighbour

earfcnNeighbour

rstd

Present

With respect to
Cell 2

rstd-Quality

}

neighbourMeasurementList
SEQUENCE (SIZE(n)) {

physCellldNeighbour

Cell 1

Test 2 only

cellGloballdNeighbour

earfcnNeighbour

rstd

Present

Test 2 only
With respect to
Cell 2

rstd-Quality

}
}

otdoa-Error

May be present with error
reason ‘undefined’ or
‘attemptedButUnableToM
easureSomeNeighbourC
ells’

ecid-ProvidelLocationInformation

Not present

epdu-ProvideLocationInformation

Not present
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10.2.5 Test requirement

Table 10.2.5-1 and 10.2.5-2 define the primary level settings including test tolerances for the test.

Table 10.2.5-1: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions during T1 for Carrier Aggregation

Parameter Unit Cell 1 Cell 2 Cell 3
E-UTRA RF
Channel Number 1 N/A N/A
Correlation Matrix 1x2 Low 1x2 Low 1x2 Low
and Antenna
Configuration
OCNG patterns
defined in TS
36.521-3 [25]
clause D.2
PBCH_RA
PBCH_RB
PSS RA
SSS RA
PCFICH_RB
PHICH_RA dB 0 N/A N/A
PHICH_RB
PDCCH_RA
PDCCH_RB
OCNG_RA Notel
OCNG_RB Note 1

OP.1 TDD N/A N/A

dBm/
Note 3 _

N, 15 KHz 95 N/A N/A

PRS E./N, dB -Infinity -Infinity -Infinity
dBm/

Note 4 _

lo 9 MHz 67.22 N/A N/A

EJ/N,. dB 0 -Infinity -Infinity

Propagation

Condition ETUS30

Note 1:  OCNG shall be used such that active cell (Cell 1) is fully allocated and a constant
total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN

of appropriate power for Noc to be fulfilled.

Note 4:  lo levels have been derived from other parameters and are given for information
purpose. These are not settable test parameters.
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Table 10.2.5-2: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay

under fading propagation conditions during T2 and T3 for Carrier Aggregation

Parameter Unit Cell 1 Cell 2 Cell 3
T2 | T3 T2 | T3 T2 [ T3

E-UTRA RF

Channel Number ! 2 2

Correlation Matrix 1x2 Low 1x2 Low 1x2 Low

and Antenna

Configuration

OCNG patterns

defined in TS OP.2

36.521-3 [25] OP.1 TDD OP.2 TDD DD N/A

clause D.2

PBCH_RA

PBCH_RB

PSS_RA

SSS_RA

PCFICH_RB

PHICH_RA dB 0 0 0 N/A

PHICH_RB

PDCCH_RA

PDCCH_RB

OCNG_RA Note1

OCNG_RB Note1

PRS_RA dB -6 N/A N/A 3 3 N/A

dBm/
Note 3 _ _ _ - - _
N, 15 kHz 98 98 98 95 98 95

PRs E./N. dB -4 -Infinity | -Infinity -1 -8 -Infinity

Prs E_ /I Noes dB 4 | -nfinity | -Infinity 1 -8 | -Infinity

| Note 4 dBm/ -69.94 N/A N/A -66.68 -70.11 N/A

9 MHz
daBm/ - - -
Note 4 - - - - - -
PRP Mo 15 kHz 102 Infinity Infinity 96 106 Infinity
dBm/ -
Note 4 _ - - - - -

RSRP 15 KHz 96 96 105 99 109 Infinity

E/N, Note4 dB 2 2 -7 -4 -11 -Infinity

Propagation

Condition ETU30

Note 1:  OCNG shall be used such that active cells (all, except Cell 3 in T3) are fully
allocated and a constant total transmitted power spectral density is achieved for all
OFDM symbols other than those in the subframes with transmitted PRS.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3: Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN
of appropriate power for NOC to be fulfilled.

Note 4: If PRS_RA s not “N/A", E//N ., PRS E_ /I, lo, RSRP and PRP levels have
been derived from other parameters and are given for information purpose. If
PRS_RA is “N/A”, lo and RSRP levels have been derived from other parameters
and are given for information purpose. These are not settable test parameters.
Interference conditions shall be applied to all PRS symbols of DL positioning
subframes.

The response time including test tolerance is 3.3sfor Test 1 and 6.3sfor Test 2. The response time is equal to the LPP
time |E value plus the test tolerance. The LPP time |E value is derived from the RSTD reporting delay plus AT, where
AT =150 ms, giving avalue of 2710 msfor Test 1 and 5110msfor Test 2. Thisis rounded up to the next allowed LPP
value of 3 seconds for Test 1 and 6 seconds for Test 2.
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The RSTD measurement reporting delay in the tests is derived from the following expression,
n
Toes(M 1)+ 160[M—l , where M =8 and N=16 for Test 1, and M =16 and N=16 for Test 2 are the parameters

specified in clause 10.2.3.1 for Test 1 and clause 10.2.3.2 for Test 2.

This gives the total RSTD reporting delay of 2560 msfor Test 1 for the 15 neighbour cellsincluding Cell 3 with respect
to the reference cell, Cell 2.

This givesthe total RSTD reporting delay of 4960 ms for Test 2 for the 15 neighbour cellsincluding Cell 1 and Cell 3
with respect to the reference cell, Cell 2.

The test tolerances are defined in clauses C.1.3 and C.4.

For the overall test to pass, the rate of successful tests during repeated testsin both Test 1 and Test 2 shall be more than
90% with a confidence level of 95%.

10.2A TDD RSTD Measurement Reporting Delay for Carrier
Aggregation for 20 MHz Bandwidth

10.2A.1 Test purpose
Same as defined in clause 10.2.1.

NOTE: Thistest verifies the requirement which isindependent of channel bandwidth and is performed according
to the principle defined in clause 4.7.5.

10.2A.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.2A.3 Minimum conformance requirements
Same as defined in clause 10.2.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.4.
10.2A.4 Test description

10.2A.4.1 Initial conditions

Same as defined in clause 10.2.4.1 except that the values of the parametersin Table 10.2A.4.1-1 will replace the values
of the corresponding parametersin Table 10.2.4.1-1.

Channel bandwidth to be tested: 20 MHz.
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Table 10.2A.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions for carrier aggregation for 20 MHz

Parameter Unit Value Comment
Test 1 | Test 2

PCFICH/PDCCH/PHICH DL Reference Measurement Channel As specified in TS 36.521-3
parameters R.10 TDD [25] clause A.2.2
Channel Bandwidth
(BWchanneI) MHz 20
PRS Transmission RB 100 PRS are transmitted over the
Bandwidth system bandwidth

Note 1:  See Table 10.2.4.1-1 for the other parameters.
Note 2:  This test verifies the requirement which is independent of channel bandwidth and is performed
according to the principle defined in clause 4.7.5.

10.2A.4.2  Test procedure
Same as defined in clause 10.2.4.2.

10.2A.4.3 Message contents

Same as defined in clause 10.2.4.3.

10.2A.5 Test requirement

Same as defined in clause 10.2.5 except that the values of the parametersin Table 10.2A.5-1 and Table 10.2A.5-2 will
replace the values of the corresponding parametersin Table 10.2.5-1 and Table 10.2.5-2, respectively.

Table 10.2A.5-1: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions during T1 for carrier aggregation for 20 MHz

Parameter Unit Cell 1 Cell 2 Cell 3

OCNG patterns

defined in TS

36.521-3 [25] OP.7 TDD N/A N/A

clause D.2
dBm/

|o Note 1 18 -64.21 N/A N/A
MHz

Note 1:  lo levels have been derived from other parameters for information purposes. They

are not settable parameters themselves.
Note 2:  See Table 10.2.5-1 for the other parameters.

Table 10.2A.5-2: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions during T2 and T3 for carrier aggregation for 20 MHz

Parameter Unit Cell 1 Cell 2 Cell 3
T2 | T3 T2 | T3 T2 T3
OCNG patterns
defined in TS OP.8
36.521-3 [25] OP.7 TDD OP.8 TDD DD N/A
clause D.2
dBm/
|o Note 1 18 -66.93 N/A N/A -63.67 | -67.09 N/A
MHz

Note 1:  lo levels have been derived from other parameters for information purposes. They
are not settable parameters themselves.
Note 2:  See Table 10.2.5-2 for the other parameters.
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10.2B TDD RSTD Measurement Reporting Delay for Carrier
Aggregation for 5 MHz + 5 MHz Bandwidth

10.2B.1 Test purpose
Same as defined in clause 10.2.1.

NOTE: Thistest verifies the requirement which isindependent of channel bandwidth and is performed according
to the principle defined in clause 4.7.5.

10.2B.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.2B.3 Minimum conformance requirements

Same as defined in clause 10.2.3.
The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.6.

10.2B.4 Test description

10.2B.4.1 Initial conditions

Same as defined in clause 10.2.4.1 except that the values of the parametersin Table 10.2B.4.1-1 will replace the values
of the corresponding parametersin Table 10.2.4.1-1.

Channel bandwidth to be tested: 5 MHz.

Table 10.2B.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions for carrier aggregation for 5 MHz + 5 MHz

Parameter Unit Value Comment
Test 1 | Test 2
PCFICH/PDCCH/PHICH DL Reference Measurement As specified in TS 36.521-3
parameters Channel R.11 TDD [25] clause A.2.2
Channel Bandwidth
(BWchanneI) MHz 5
PRS Transmission RB o5 PRS are transmitted over the
Bandwidth system bandwidth
PRS occasion length
N 2
PRS

Note 1:  See Table 10.2.4.1-1 for the other parameters.
Note 2:  This test verifies the requirement which is independent of channel bandwidth and is
performed according to the principle defined in section 4.7.5.

10.2B.4.2  Test procedure
Same as defined in clause 10.2.4.2.

10.2B.4.3  Message contents
Same as defined in clause 10.2.4.3.
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10.2B.5 Test requirement

Same as defined in clause 10.2.5 except that the values of the parametersin Table 10.2B.5-1 and Table 10.2B.5-2 will
replace the values of the corresponding parametersin Table 10.2.5-1 and Table 10.2.5-2, respectively.

Table 10.2B.5-1: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions during T1 for carrier aggregation for 5 MHz + 5 MHz

Parameter Unit Cell 1 Cell 2 Cell 3

OCNG patterns

defined in TS

36.521-3 [25] OP.9 TDD N/A N/A

clause D.2
dBm/

| Note 1 4.5 -70.23 N/A N/A
MHz

Note 1:  lo levels have been derived from other parameters for information purposes.

They are not settable parameters themselves.
Note 2:  See Table 10.2.5-1 for the other parameters.

Table 10.2B.5-2: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions during T2 and T3 for carrier aggregation for 5 MHz + 5 MHz

Parameter Unit Cell 1 Cell 2 Cell 3
T2 | T3 72 | T3 T2 T3

OCNG patterns
defined in TS OP.10
36.521-3 [25] OP.9 TDD OP.10 TDD DD N/A
clause D.2

dBm/
|oNote 1 45 -72.95 N/A N/A -69.69 | -73.12 N/A

MHz

Note 1:  lo levels have been derived from other parameters for information purposes. They
are not settable parameters themselves.
Note 2:  See Table 10.2.5-2 for the other parameters.

10.2C TDD RSTD Measurement Reporting Delay for Carrier
Aggregation for 10 MHz + 5 MHz Bandwidth

10.2C.1 Test purpose
Same as defined in clause 10.2.1.

NOTE: Thistest verifies the requirement which isindependent of channel bandwidth and is performed according
to the principle defined in clause 4.7.5.

10.2C.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.2C.3 Minimum conformance requirements
Same as defined in clause 10.2.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.8.
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10.2C.4 Test description

10.2C.4.1 Initial conditions

Same as defined in clause 10.2.4.1 except that the values of the parametersin Table 10.2C.4.1-1 will replace the values
of the corresponding parametersin Table 10.2.4.1-1.

Channel bandwidth to be tested: Cell 1: 10 MHz, Cell 2 and Cell 3: 5 MHz.

Table 10.2C.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions for carrier aggregation for 10 MHz + 5 MHz

Parameter Unit Value Comment
Test 1 Test 2
PCFICH/PDCCH/PHICH Cell LR6TDD | Cell LRETDD | 5o ohoiified in TS 36.521-3
arameters Cell 2: R.11 TDD Cell 22 R1LTDD | or’i as 5
P Cell 3: R.11 TDD Cell 3:R11 7DD | 129 e
. Cell 1: 10 Cell 1: 10
(CBQ/?/“hne' %a”dw'd‘h MHz Cell 2:5 Cell 2: 5
channe Cell 3: 5 Cell 3: 5
PRS Transmission Cell 1 50 Cell 1 50 PRS are transmitted over
Bandwidth RB Cell 2: 25 Cell 2:25 the system bandwidth
Cell 3: 25 Cell 3: 25
PRS occasion length Cell 1:1 Cell 1:1
N Cell 2: 2 Cell 2: 2
PRS Cell 3: 2 Cell 3: 2

Note 1:  See Table 10.2.4.1-1 for the other parameters.
Note 2:  This test verifies the requirement which is independent of channel bandwidth and is performed
according to the principle defined in section 4.7.5.

10.2C.4.2  Test procedure
Same as defined in clause 10.2.4.2.

10.2C.4.3 Message contents
Same as defined in clause 10.2.4.3.

10.2C.5 Test requirement

Same as defined in clause 10.2.5 except that the values of the parametersin Table 10.2C.5-1 and Table 10.2C.5-2 will
replace the values of the corresponding parametersin Table 10.2.5-1 and Table 10.2.5-2, respectively.

Table 10.2C.5-1: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions during T1 for carrier aggregation for 10 MHz + 5 MHz

Parameter Unit Cell 1 Cell 2 Cell 3
dBm/
9 MHz -67.22 N/A N/A
|o Note 1 dBm/
4.5 N/A N/A N/A
MHz

Note 1:  lo levels have been derived from other parameters for information purposes.
They are not settable parameters themselves.
Note 2:  See Table 10.2.5-1 for the other parameters.

ETSI



3GPP TS 37.571-1 version 14.4.0 Release 14 275 ETSITS 137 571-1 V14.4.0 (2018-01)

Table 10.2C.5-2: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions during T2 and T3 for carrier aggregation for 10 MHz + 5 MHz

Parameter Unit Cell 1 Cell 2 Cell 3
T2 | T3 T2 | T3 T2 T3
OCNG patterns
defined in TS OP.10
36.521-3 [25] OP.1 TDD OP.10 TDD DD N/A
clause D.2
dBm/ 1 s9.04 | N N/A N/A N/A N/A
9 MHz )
|o Note 1 dBm/
4.5 N/A N/A N/A -69.69 -73.12 N/A
MHz

Note 1:  lo levels have been derived from other parameters for information purposes. They
are not settable parameters themselves.
Note 2:  See Table 10.2.5-2 for the other parameters.

10.2D TDD RSTD Measurement Reporting Delay for Carrier
Aggregation for 20 MHz +10 MHz Bandwidth

10.2D.1 Test purpose
Same as defined in clause 10.2.1

NOTE: Thistest verifies the requirement which isindependent of channel bandwidth and is performed according
to the principle defined in clause 4.7.5.

10.2D.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.2D.3 Minimum conformance requirements

Same as defined in clause 10.2.3

The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.9.
10.2D.4 Test description

10.2D.4.1 Initial conditions

Same as defined in clause 10.2.4.1 except that the values of the parametersin Table 10.2D.4.1-1 will replace the values
of the corresponding parametersin Table 10.2.4.1-1.

Channel bandwidth to be tested: Cell 1: 20 MHz, Cell 2 and Cell 3: 10 MHz.
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Table 10.2D.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions for carrier aggregation for 20 MHz+10 MHz

Parameter Unit Value Comment
Test 1 Test 2
PCFICH/PDCCH/PHICH Cell 1:R.10 TDD | Cell 1:R-10 TDD 1 o oo ified in TS 36.521-3
arameters Cell 2: R.6 TDD Cell 2: R.6 TDD [25] clause A.2.2
P Cell 3: R6TDD | Cell 3: R.6 TDD -
. Cell 1: 20 Cell 1: 20
(CBQ/?/“hne' %a”dw'd‘h MHz Cell 2: 10 Cell 2: 10
channe Cell 3: 10 Cell 3: 10
PRS Transmission Cell 1:,100 Cell 1:_100 PRS are transmitted over
Bandwidth RB Cell 2: 50 Cell 2:50 the system bandwidth
Cell 3: 50 Cell 3: 50
Note 1:  See Table 10.2.4.1-1 for the other parameters.
Note 2:  This test verifies the requirement which is independent of channel bandwidth and is performed
according to the principle defined in section 4.7.5.
10.2D.4.2  Test procedure

Same as defined in clause 10.2.4.2

10.2D.4.3

Same as defined in clause 10.2.4.3

Message contents

10.2D.5 Test requirement

Same as defined in clause 10.2.5 except that the values of the parametersin Table 10.2D.5-1 and Table 10.2D.5-2 will
replace the values of the corresponding parametersin Table 10.2.5-1 and Table 10.2.5-2, respectively.

Table 10.2D.5-1: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions during T1 for carrier aggregation for 20 MHz+10 MHz

Parameter Unit Cell 1 Cell 2 Cell 3
dBm/
e 18 MHz -64.21 N/A N/A

lo ™o dBm/
9 MHz N/A N/A N/A

Note 1:  lo levels have been derived from other parameters for information purposes.

They are not settable parameters themselves.
Note 2:  See Table 10.2.5-1 for the other parameters.

Table 10.2D.5-2: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions during T2 and T3 for carrier aggregation for 20 MHz+10 MHz

Parameter Unit Cell 1 Cell 2 Cell 3
T2 [ T3 T2 | T3 T2 T3

OCNG patterns
defined in OP.2
TS36.521-3 clause OP.7'TDD OP.2 TDD TDD N/A
D.2

dBm/
o Note 1 18 MHz -66.93 N/A N/A N/A N/A N/A

dBm/

9 MHz N/A N/A N/A -66.68 -70.11 N/A
Note 1:  lo levels have been derived from other parameters for information purposes. They

are not settable parameters themselves.

Note 2:  See Table 10.2.5-2 for the other parameters.
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10.3 FDD RSTD Measurement Accuracy for Carrier Aggregation

10.3.1 Test purpose

To verify that the FDD RSTD measurement accuracy is within the specified limits when both the reference cell and
neighbouring cell belong to the secondary component carrier.

10.3.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.3.3 Minimum conformance requirements

The UE may operate in either E-UTRA inter-band or intra-band carrier aggregation mode. The requirementsin this
section shall apply regardless whether the configured downlink secondary cell is activated or deactivated by the MAC-
CE command (3GPP TS 36.321 [34]). The requirements apply for bandwidths defined in the bandwidth combination set
for the CA configurations supported by the UE as defined in TS 36.101 [2].

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the
secondary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23]
section 9.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.5.
10.3.4 Test description

10.3.4.1 Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.
Frequenciesto be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.1.
Channel bandwidth to be tested: 10 MHz.

1. Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in TS
36.508 [18] Annex A, Figure group A.41 as appropriate.

The general test parameter settings are set up according to Table 10.3.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.

Message contents are defined in clause 10.3.4.3.

a > w DN

There are three synchronized cells on two different carrier frequencies. Cell 1 isthe PCell on primary component
carrier F1 (RF channel number 1), Cell 2 isthe SCell and OTDOA assistance data reference cell on secondary
component carrier F2 (RF channel number 2), and Cell 3 isthe neighbour cell on F2. PCell (Cell 1) isthe cell
used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and
C.1 as appropriate for thistest. Cell 2 and Cell 3 are powered OFF.

Cell 3isincluded in the OTDOA assistance data heighbour cell list, whilst Cell 1 is not included in the OTDOA
assistance data. The assistance data neighbour cell list includesin total 15 cells, where 14 of the cells are not
simulated (dummy cells; as defined in 3GPP TS 37.571-5 [20], clause 7.3.2).

Note that the measurement gap is not configured in the test because of UE carrier aggregation capability.

6. Thetrue RSTD (which isthe receive time difference for frame 0 between the two cells as seen at the UE antenna
connector) isset to 31 Ts( about 1 pus) between neighbour Cell 3 and OTDOA assistance data reference cell,
Cell 2.

Note that the related expectedRSTD value to be signalled over LPP is defined in Table 10.3.4.1-1.
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Table 10.3.4.1-1: General Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation

Parameter Unit Value Comment
PCFICH/PDCCH/PHICH parameters R.6 FDD As specified in TS 36.521-3 [25] clause A.2.1
OCNG shall be used such that both cells are
i . fully allocated and a constant total transmitted
306C é\IZCizaEtztg]r ncTaiiféngdlm TS OP.6 FDD power spectral density is achieveo! for all
) ) OFDM symbols (other than those in the PRS
subframes).
Assistance data reference cell Cell 2 Cell 2 is the SCell on RF channel number 2
PCell Cell 1 Cell 1 on RF channel number 1
Neighbour cell Cell 3 Cell 3 on RF channel number 2
E-UTRA RF Channel Number 1,2 Two FDD carrier frequencies are used.
Channel Bandwidth (BW channet) MHz 10
PRS Transmission Bandwidth Note 2 PRS Bandwidth: bandwidth is as indicated in
RB 50 prs-Bandwidth in the OTDOA assistance data
defined in 3GPP TS 36.355 [4].
PRS configuration Index | prg Nt 2 2 As defined in 3GPP TS 36.211 [26]
Number of consecutive positioning As defined in 3GPP TS 36.211 [26]
downlink subframes Npgg Nt 2 1
prs-Mutinglnfo Note 2 Cell 1:11110000" | See section 6.5.1.2 in 3GPP TS 36.355 [4] for
Cell 2:'11110000’ | more information
Cell 3:11110000’
Cell |D Note 2 (Cell ID of cell2— | PCI of cell 1 is selected randomly.
Cell ID of cell 3)
mod 6 =3
Expected RSTD Note 1 Cell 3: -2 The expected RSTD is what is expected at the
Other neighbour receiver. The corresponding parameter in the
Hs cells: randomly OTDOA assistance data specified in TS 36.355
between -3 and 3 | [4] is the expectedRSTD indicator
Expected RSTD uncertainty for all 5 The corresponding parameter in the OTDOA
neighbour cells Note 1 us assistance data specified in TS 36.355 [4] is
the expectedRSTD-Uncertainty index
CP length Not 2 Normal
DRX OFF
Radio frame receive time offset Cell1to Cell 2: -1 | PRS are transmitted from synchronous cells
between the cells at the UE antenna us Cell3toCell 2: 1
connector Noe3
. . The list includes the assistance-data-reference
glsljsriT?s?aerrwccg gixltlz provided in OTDOA 16 cell and 15 other cells. All cells provided in
OTDOA assistance data are on RF channel 2.
T Note 4 ms 2560 Deriyed according t.o. thg RSTQ measurement
RSTD IntraFreqFDD, E-UTRAN requirements_specified in Section 10.1.3

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 1: Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable
parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table
10.3.4.3-3 and TS 37.571-5 [20], clause 7.3.2.
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning
downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also
parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: 7, Cell 3:
10. For the values to be used in LPP see Table 10.3.4.3-3 and TS 37.571-5 [20], clause 7.3.2.

The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is used to
set the “true RSTD” value in step 6 of clause 10.3.4.1.

The parameter “ TRSTD IntraFreqFDD, E-UTRAN " is not a settable parameter but is used to set the LPP “time”

value in Table 10.3.4.3-2. The value of the LPP time IE is set to TRer IntraFreqFDD, E-UTRAN T AT ms, where

AT = 150 ms, giving a value of 2710 ms. This is rounded up to the next allowed LPP value of 3 seconds.

10.3.4.2 Test procedure

The RSTD measurements are performed between Cell 2 and Cell 3 to verify that when both the reference cell and
neighbouring cell belong to the secondary component carrier the RSTD measurement accuracy can meet the intra-
frequency RSTD accuracy requirements defined in section 10.3.3.
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The test consists of a set-up period and a measurement period. All cells are active during the complete test. The
beginning of the measurement period shall be aligned with the first PRS positioning subframe of a positioning occasion
in the reference cell.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assi stance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 10.3.4.3 shall
be provided to the UE during the set-up period. The last TTI containing the OT DOA-RequestL ocationl nformation
message shall be provided to the UE AT ms before the start of the measurement period, where AT = 150 msisthe
maximum processing time of the OT DOA -RequestL ocationl nformation message and the OTDOA assistance datain the
UE.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. Configure Cell 2 and Cell 3 on the SCC according to TS 36.521-3 [25] Annex C.0 and C.1 for al downlink
physical channels.

3. The SSshall configure the SCell (Cell 2) on the SCC as per TS 36.508 [18] clause 5.2A.4.

4. The SS activates the SCell (Cell 2) by sending the Activation/Deactivation MAC control element according to
TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.

5. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

6. Set the parameters according to Table 10.3.5-1 as appropriate. Propagation conditions are set according to clause
4.7.2.1.

6a. The SS shall send an LPP REQUEST CAPABILITIES message.

6b. The UE shall send an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported
by the UE in the OTDOA-ProvideCapabilities |E

7. The SSshall send aLPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData IE. If the UE message at step 6b includes the ackRequested 1E set to TRUE,
then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.

8. The SSshall send aLPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationlnformation | E such that the UE receives the message AT ms before the start of
measurement period, where AT = 150 ms.

9. The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the
OTDOA-Providel ocationlnformation IE.

10. If the UE message at step 9 includes the ackRequested |E set to TRUE, the SS shall send a LPP
acknowledgement message.

11. The SS shall check the rstd value for Cell 3 in the OTDOA-S gnal MeasurementInformation |E according to
Table 10.3.5-2.

12. Repeat step 5-11 until the confidence level according to Annex D is achieved.

10.3.4.3 Message contents

Table 10.3.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9
Information Element Value/remark Comment Condition
UE Positioning Technology 00000001 OTDOA
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Information Element

Value/remark

otdoa-RequestCapabilities

TRUE

Table 10.3.4.3-2: LPP RequestLocationInformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
Initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
cl CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
qos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 3 See Note 4 of
Table 10.3.4.1-1
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationIinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 10.3.4.3-3: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.3.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20], clause
7.3.2.

otdoa-Error

Not present

epdu-ProvideAssistanceData

Not present
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Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 2

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(1)) {

physCellldNeighbour

Cell 3

cellGloballdNeighbour

earfcnNeighbour

rstd Set according to Table
10.3.5-2

rstd-Quality

}

}

otdoa-Error

May be present with error
reason ‘undefined’ or
‘attemptedButUnableToM
easureSomeNeighbourC
ells’

}

ecid-ProvidelocationInformation

Not present

epdu-ProvideLocationInformation

Not present

10.3.5 Test requirement

Table 10.3.5-1 defines the primary level settings including test tolerances for the test.

The FDD RSTD accuracy test shall meet the reported valuesin Table 10.3.5-2.
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Table 10.3.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation

Parameter Unit Cell 1 Cell 2 Cell 3

E-UTRA RF Channel Number 1 2 2
PBCH_RA
PBCH_RB
PSS RA
SSS_RA
PCFICH_RB
PHICH_RA dB 0 0 0
PHICH RB
PDCCH_RA
PDCCH_RB
OCNG_RANoe1
OCNG_RBNote1
PRS_RA dB -3 0.3 0.3
N, Note2 dBm/15 kHz -98

- -6 -5.7 -12.7
PRs E./N,, dB
Prs E_ /I Noes dB 6 5.7 127
I Note 3 dBm/9 MHz -70.04 -69.99 -69.99
PRP Note 3 dBm/15 kHz -104 -103.7 -110.7
- -3 -6 -13
ES/NOC Note 3 dB
RSRP Note 3 dBm/15 kHz -101 -104 -111
Propagation condition AWGN
Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral

density is achieved for all OFDM symbols (other than those in the PRS subframes).
Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modelled as AWGN of appropriate power for NOC to be fulfilled.

Note 3: E/N.,PRS ES/I lo, RSRP and PRP levels have been derived from other parameters for information

oc'’
purposes. They are not settable parameters themselves. lo values are derived in the case that there is no
PBCH, PSS or SSS in the OFDM symbols carrying PRS.

ot’

Table 10.3.5-2: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation

Value
Lowest reported value RSTD_6380
Highest reported value RSTD 6392

For the test to pass, the ratio of successful reported values shall be more than 90% with a confidence level of 95%.

10.3A FDD RSTD Measurement Accuracy for Carrier Aggregation

for 20 MHz Bandwidth (Rel-10 and Rel-11)

10.3A.1 Test purpose

Same as defined in clause 10.3.1.

10.3A.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 10 and 11 that supports UE-assisted OTDOA for Carrier
Aggregation.
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10.3A.3 Minimum conformance requirements
Same as defined in clause 10.3.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.7.
10.3A.4 Test description

10.3A.4.1 Initial conditions

Same as defined in clause 10.3.4.1 except that the values of the parametersin Table 10.3A.4.1-1 will replace the values
of the corresponding parametersin Table 10.3.4.1-1.

Channel bandwidth to be tested: 20 MHz.

Table 10.3A.4.1-1: General Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation

for 20 MHz
Parameter Unit Value Comment
PCFICH/PDCCH/PHICH R.10 EDD As specified in clause TS 36.521-3 [25]

parameters clause A.2.1

OCNG shall be used such that both cells
are fully allocated and a constant total
OP.14 FDD transmitted power spectral density is
achieved for all OFDM symbols (other
than those in the PRS subframes).

OCNG Patterns defined in
TS 36.521-3 [25] clause D.1

Channel Bandwidth

(BWchanneI) MHz 20

PRS Bandwidth PRS Bandwidth bandwidth is as

RB 100 indicated in prs-Bandwidth in the OTDOA
assistance data defined in 3GPP TS

36.355 [4].

Note 1:  See Table 10.3.4.1-1 for other general test parameters.

10.3A.4.2  Test procedure

Same as defined in clause 10.3.4.2.

10.3A.4.3  Message contents
Same as defined in clause 10.3.4.3.

10.3A.5 Test requirement

Same as defined in clause 10.3.5 except that the value of the parameter in Table 10.3A.5-1 will replace the value of the
corresponding parameter in Table 10.3.5-1.

Table 10.3A.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN FDD for Carrier
Aggregation for 20 MHz

Parameter Unit Celll Cell2 Cell3

Io Notel dBm/18 MHz -67.03 -66.98 -66.98

Note 1:  lo level has been derived from other parameters for information purposes. It is not settable parameter itself.
lo values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS
Note 2:  See Table 10.3.5-1 for other cell specific test parameters.
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10.3A_1 FDD RSTD Measurement Accuracy for Carrier
Aggregation for 20 MHz Bandwidth (Rel-12 onwards)

10.3A_1.1 Test purpose

Same as defined in clause 10.3A.1.

10.3A_1.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.3A_1.3 Minimum conformance requirements
Same as defined in clause 10.3A.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.7.
10.3A_1.4 Test description

10.3A_1.4.1 Initial conditions

Same as defined in clause 10.3A.4.1.

10.3A 1.4.2 Test procedure
Same as defined in clause 10.3A.4.2.

10.3A_1.4.3 Message contents
Same as defined in clause 10.3A.4.3.

10.3A_1.5 Test requirement

Same as defined in clause 10.3A.5 except that in addition Table 10.3A_1.5-1 will replace Table 10.3.5-2.

Table 10.3A_1.5-1: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation

Value
Lowest reported value RSTD_6381
Highest reported value RSTD_6391

10.3B FDD RSTD Measurement Accuracy for Carrier Aggregation
for 5 MHz + 5 MHz Bandwidth

10.3B.1 Test purpose
Same as defined in clause 10.3.1.

10.3B.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.
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10.3B.3 Minimum conformance requirements
Same as defined in clause 10.3.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.11.
10.3B.4 Test description

10.3B.4.1 Initial conditions

Same as defined in clause 10.3.4.1 except that the values of the parametersin Table 10.3B.4.1-1 will replace the values
of the corresponding parametersin Table 10.3.4.1-1.

Channel bandwidth to be tested: 5 MHz.

Table 10.3B.4.1-1: General Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation
for 5 MHz + 5 MHz

Parameter Unit Value Comment
PCFICH/PDCCH/PHICH parameters R.11 FDD As specified in TS 36.521-3 [25] clause
) A2.1
OCNG shall be used such that both cells
are fully allocated and a constant total
transmitted power spectral density is
OP.19 FDD achieved for all OFDM symbols (other
than those in the PRS subframes). There
is no PDSCH allocated in the subframe
transmitting PRS.

OCNG Patterns defined in TS 36.521-3
[25] clause D.1

Channel Bandwidth (BW channet) MHz 5
PRS Bandwidth PRS Bandwidth bandwidth is as
RB o5 indipated in prs-Ban_dwid.th in the OTDOA
assistance data defined in 3GPP TS
36.355 [4].
Number of consecutive positioning ) As defined in 3GPP TS 36.211 [26]

downlink subframes Npgg
Note 1:  See Table 10.3.4.1-1 for other general test parameters.

10.3B.4.2  Test procedure
Same as defined in clause 10.3.4.2.

10.3B.4.3  Message contents
Same as defined in clause 10.3.4.3.

10.3B.5 Test requirement

Same as defined in clause 10.3.5 except that the value of the parameter in Table 10.3B.5-1 will replace the value of the
corresponding parameter in Table 10.3.5-1 and the FDD RSTD accuracy shall meet the reported valuesin Table
10.3B.5-2.

Table 10.3B.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN FDD for Carrier
Aggregation for 5 MHz + 5 MHz

Parameter Unit Celll Cell2 Cell3
Ig Notel dBm/4.5 MHz -73.05 -73.00 -73.00
Note 1: lo level has been derived from other parameters for information purposes. It is not settable
parameter itself. o values are derived in the case that there is no PBCH, PSS or SSS in the
OFDM symbols carrying PRS
Note 2:  See Table 10.3.5-1 for other cell specific test parameters.
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Table 10.3B.5-2: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation
for 5 MHz+5 MHz bandwidth

Value
Lowest reported value RSTD_6379
Highest reported value RSTD_6393

10.3C FDD RSTD Measurement Accuracy for Carrier Aggregation
for 10 MHz + 5 MHz Bandwidth

10.3C.1 Test purpose

Same as defined in clause 10.3.1.

10.3C.2 Test applicability

Thistest appliesto all types of E-UTRA FDD UE release 11 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.3C.3 Minimum conformance requirements

Same as defined in clause 10.3.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.9.
10.3C.4 Test description

10.3C4.1 Initial conditions

Same as defined in clause 10.3.4.1 except that the values of the parametersin Table 10.3C.4.1-1 will replace the values
of the corresponding parametersin Table 10.3.4.1-1.

Channel bandwidth to be tested: Cell 1: 10 MHz, Cell 2 and Cell 3: 5 MHz.
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Table 10.3C.4.1-1: General Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation

for 10 MHz + 5 MHz

Parameter Unit Value Comment
PCFICH/PDCCH/PHICH Celll: R.6 FDD As specified in TS 36.521-3 [25] clause
parameters Cell2: R.11 FDD A.2.1

Cell3: R.11 FDD
OCNG shall be used such that both cells
are fully allocated and a constant total
OCNG Patterns defined in Celll: OP.6 FDD transmitted power spectral density is
TS 36.521-3 [25] clause Cell2: OP.19 FDD | achieved for all OFDM symbols (other
D.1 Cell3: OP.19 FDD | than those in the PRS subframes). There
is no PDSCH allocated in the subframe
transmitting PRS.
Channel Bandwidth Celll: 10
(BWchannel) MHz Cell2: 5
Cell3: 5
PRS Bandwidth Cell1: 50 PRS Bandwidth bandwidth is as
: indicated in prs-Bandwidth in the OTDOA
RB Cell2: 25 h . .
Cell3: 25 assistance data defined in 3GPP TS
36.355 [4].
Number of consecutive As defined in 3GPP TS 36.211 [26]
positioning downlink 2
subframes Npgg
Note 1:  See Table 10.3.4.1-1 for other general test parameters.

10.3C.4.2
Same as defined in clause 10.3.4.2.

Test procedure

10.3C.4.3

Same as defined in clause 10.3.4.3.

Message contents

10.3C.5 Test requirement

Same as defined in clause 10.3.5 except that the value of the parameter in Table 10.3C.5-1 will replace the value of the
corresponding parameter in Table 10.3.5-1 and the FDD RSTD accuracy shall meet the reported valuesin Table
10.3C.5-2.

Table 10.3C.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN FDD for Carrier
Aggregation for 10 MHz +5 MHz

Parameter Unit Celll Cell2 Cell3

lo Notel dBm/9 MHz -70.04 N/A N/A
dBm/4.5 MHz N/A -73.00 -73.00

Note 1:  lo level has been derived from other parameters for information purposes. It

is not settable parameter itself. lo values are derived in the case that there is
no PBCH, PSS or SSS in the OFDM symbols carrying PRS
See Table 10.3.5-1 for other cell specific test parameters.

Note 2:

Table 10.3C.5-2: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation
for 10 MHz+5 MHz bandwidth

Value
Lowest reported value RSTD_6379
Highest reported value RSTD_6393
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10.4 TDD RSTD Measurement Accuracy for Carrier Aggregation

10.4.1 Test purpose

To verify that the TDD RSTD measurement accuracy is within the specified limits when both the reference cell and
neighbouring cell belong to the secondary component carrier.

10.4.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.4.3 Minimum conformance requirements

The UE may operate in either E-UTRA inter-band or intra-band carrier aggregation mode. The requirementsin this
section shall apply regardless whether the configured downlink secondary cell is activated or deactivated by the MAC-
CE command (3GPP TS 36.321 [34]). The requirements apply for bandwidths defined in the bandwidth combination set
for the CA configurations supported by the UE as defined in TS 36.101 [2].

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the
secondary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23]
section 9.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.6.
10.4.4 Test description

10.4.4.1 Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.
Frequenciesto be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.2.
Channel bandwidth to be tested: 10 MHz.

1. Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in TS
36.508 [18] Annex A, Figure group A.41 as appropriate.

The general test parameter settings are set up according to Table 10.4.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.

Message contents are defined in clause 10.4.4.3.

a > w DN

There are three synchronized cells on two different carrier frequencies. Cell 1 isthe PCell on primary component
carrier F1 (RF channel number 1), Cell 2 isthe SCell and OTDOA assistance data reference cell on secondary
component carrier F2 (RF channel number 2), and Cell 3 isthe neighbour cell on F2. PCell (Cell 1) isthe cell
used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and
C.1 as appropriate for thistest. Cell 2 and Cell 3 are powered OFF.

Cell 3isincluded in the OTDOA assistance data heighbour cell list, whilst Cell 1 is not included in the OTDOA
assistance data. The assistance data neighbour cell list includesin total 15 cells, where 14 of the cells are not
simulated (dummy cells; as defined in 3GPP TS 37.571-5 [20], clause 7.3.2).

Note that the measurement gap is not configured in the test because of UE carrier aggregation capability.

6. Thetrue RSTD (which isthe receive time difference for frame O between the two cells as seen at the UE antenna
connector) isset to 31 Ts( about 1 pus) between neighbour Cell 3 and OTDOA assistance data reference cell,
Cell 2.

Note that the related expectedRSTD value to be signalled over LPPis defined in Table 10.4.4.1-1.
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Table 10.4.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation

Parameter Unit Value Comment

PCFICH/PDCCH/PHICH parameters R.6 TDD As specified in TS 36.521-3 [25] clause A.2.2

OCNG shall be used such that both cells are
i . fully allocated and a constant total transmitted
306C é\IZCizaEtztg]r ncTaiiféngdzm TS OP.2 TDD power spectral density is achieved for all
) ) OFDM symbols (other than those in the PRS
subframes).

Assistance data reference cell Cell 2 Cell 2 is the SCell on RF channel number 2

PCell Cell 1 Cell 1 on RF channel number 1

Neighbour cell Cell 3 Cell 3 on RF channel number 2

E-UTRA RF Channel Number 1,2 Two TDD carrier frequencies are used.

Channel Bandwidth (BW channet) MHz 10

Special subframe configuration 6 As specified in table 4.2-1 in TS 36.211 [26].

The same configuration in both cells.

Uplink-downlink configuration As specified in table 4.2-2 in TS 36.211 [26]

1 and table 8.1.2.5.2-2 in TS 36.133 [23]. The
same configuration in both cells.

PRS Transmission Bandwidth Not 2 PRS Bandwidth: bandwidth is as indicated in

RB 50 prs-Bandwidth in the OTDOA assistance data
defined in 3GPP TS 36.355 [4].
PRS configuration Index | prg Nt 2 Cell 1: 14 As defined in 3GPP TS 36.211 [26]
Cell 2: 14
Cell 3:14

Number of consecutive positioning As defined in 3GPP TS 36.211 [26]

downlink subframes Npgg Nt 2 1

prs-Mutinglnfo Note 2 Cell 1:11110000" | See section 6.5.1.2 in 3GPP TS 36.355 [4] for

Cell 2:'11110000" | more information
Cell 311110000’
Cell |D Note 2 (Cell ID of cell 2— | PCI of cell 1 is selected randomly.
Cell ID of cell 3)
mod 6 =3
Expected RSTD Note 1 Cell 3: -2 The expected RSTD is what is expected at the
Other neighbour receiver. The corresponding parameter in the
Hs cells: randomly OTDOA assistance data specified in TS 36.355
between -3 and 3 | [4] is the expectedRSTD indicator

Expected RSTD uncertainty for all 5 The corresponding parameter in the OTDOA

neighbour cells Note 1 us assistance data specified in TS 36.355 [4] is

the expectedRSTD-Uncertainty index

CP length Not 2 Normal

DRX OFF

Radio frame receive time offset Cell1to Cell 2: -1 | PRS are transmitted from synchronous cells

between the cells at the UE antenna us Cell3toCell 2:1

connector Noe 3

. . The list includes the assistance-data-reference

’a\l:srg?:;:é g?tlz provided in OTDOA 16 cell and 15 qther cells. All cells provided in

OTDOA assistance data are on RF channel 2.
T Note 4 ms 2560 Derived according to the RSTD measurement
RSTD IntraFreqFDD, E-UTRAN requirements specified in Section 10.2.3

NOTE 1: Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable
parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table
10.4.4.3-3 and TS 37.571-5 [20], clause 7.3.2.

NOTE 2: Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning
downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also
parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: 7, Cell 3:
10. For the values to be used in LPP see Table 10.4.4.3-3 and TS 37.571-5 [20], clause 7.3.2.

NOTE 3: The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is used to
set the “true RSTD” value in step 6 of clause 10.4.4.1.

NOTE 4: The parameter * Tgrp IntraFreqFDD, E-UTRAN 1S NOt & settable parameter but is used to set the LPP “time”
value in Table 10.4.4.3-2. The value of the LPP time IE is set to TRer IntraFreqFDD, E-UTRAN + AT ms, where
AT =150 ms, giving a value of 2710 ms. This is rounded up to the next allowed LPP value of 3 seconds.
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10.4.4.2 Test procedure

The RSTD measurements are performed between Cell 2 and Cell 3 to verify that when both the reference cell and
neighbouring cell belong to the secondary component carrier the RSTD measurement accuracy can meet the intra-
frequency RSTD accuracy requirements defined in section 10.4.3.

The test consists of a set-up period and a measurement period. All Cells are active during the complete test. The
beginning of the measurement period shall be aligned with the first PRS positioning subframe of a positioning occasion
in the reference cell.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assi stance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in clause 10.4.4.3 shall
be provided to the UE during the set-up period. The last TTI containing the OTDOA-RequestL ocationlnformation
message shall be provided to the UE AT ms before the start of the measurement period, where AT = 150 msisthe
maximum processing time of the OTDOA-RequestL ocationl nformation message and the OTDOA assistance datain the
UE.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. Configure Cell 2 and Cell 3 on the SCC according to TS 36.521-3 [25] Annex C.0 and C.1 for all downlink
physical channels.

3. The SSshall configure the SCell (Cell 2) on the SCC as per TS 36.508 [18] clause 5.2A.

4. The SS activates the SCell (Cell 2) by sending the Activation/Deactivation MAC control element according to
TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.

5. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

6. Set the parameters according to Table 10.4.5-1 as appropriate. Propagation conditions are set according to clause
4.7.2.1.

6a. The SS shall send an LPP REQUEST CAPABILITIES message.

6b. The UE shall send an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported
by the UE in the OTDOA-ProvideCapabilities | E.

7. The SSshall send aLPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData | E. If the UE message at step 6b includes the ackRequested |E set to TRUE,
then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.

8. The SSshall send aLPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationlnformation | E such that the UE receives the message AT ms before the start of
measurement period, where AT = 150 ms.

9. The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the
OTDOA-Providel ocationlnformation IE.

10. If the UE message at step 9 includes the ackRequested | E set to TRUE, the SS shall send a LPP
acknowledgement message.

11. The SS shall check the rstd value for Cell 3 in the OTDOA-S gnalMeasurementl nformation |E according to
Table 10.4.5-2.

12. Repeat step 5-11 until the confidence level according to Annex D is achieved.
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10.4.4.3 Message contents

Table 10.4.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9
Information Element Value/remark Comment Condition
UE Positioning Technology 00000001 OTDOA

Table 10.4.4.3-1a: LPP Request Capabilities

Information Element Value/remark
otdoa-RequestCapabilities TRUE
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Table 10.4.4.3-2: LPP RequestLocationIinformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
Initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time 3 See Note 4 of
Table 10.4.4.1-1
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 10.4.4.3-3: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.3.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20], clause
7.3.2.

otdoa-Error

Not present

epdu-ProvideAssistanceData

Not present
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Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationInformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 2

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE (SIZE(1)) {

physCellldNeighbour

Cell 3

cellGloballdNeighbour

earfcnNeighbour

rstd Set according to Table
10.4.5-2

rstd-Quality

}

}

otdoa-Error

May be present with error
reason ‘undefined’ or
‘attemptedButUnableToM
easureSomeNeighbourC
ells’

}

ecid-ProvidelocationInformation

Not present

epdu-ProvideLocationInformation

Not present

10.4.5 Test requirement

Table 10.4.5-1 defines the primary level settings including test tolerances for the test.

The TDD RSTD accuracy test shall meet the reported valuesin Table 10.4.5-2.
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Table 10.4.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation

Parameter Unit Cell 1 Cell 2 Cell 3
E-UTRA RF Channel Number 1 2 2
PBCH_RA
PBCH_RB
PSS RA
SSS_RA
PCFICH_RB
PHICH_RA dB 0 0 0
PHICH RB
PDCCH_RA
PDCCH_RB
OCNG_RANoe1
OCNG_RBNote1
PRS_RA dB -3 0.3 0.3
N, Note2 dBm/15 kHz -98
PRs E./N,. dB -6 -5.7 -12.7
PrRs E /I, toes dB 6 5.7 12,7
I Note 3 dBm/9 MHz -70.04 -69.99 -69.99
PRP Note3 dBm/15 kHz -104 -103.7 -110.7
E./N,, Noes dB -3 -6 -13
RSRP Note 3 dBm/15 kHz -101 -104 -111
Propagation condition AWGN
Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral

density is achieved for all OFDM symbols (other than those in the PRS subframes).
Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modelled as AWGN of appropriate power for NOC to be fulfilled.

Note 3: E/N.,PRS ES/I lo, RSRP and PRP levels have been derived from other parameters for information

oc'’
purposes. They are not settable parameters themselves. lo values are derived in the case that there is no
PBCH, PSS or SSS in the OFDM symbols carrying PRS.

ot ?

Table 10.4.5-2: RSTD TDD accuracy requirements for the reported values for Carrier Aggregation

Value
Lowest reported value RSTD_6380
Highest reported value RSTD 6392

For the test to pass, the ratio of successful reported values shall be more than 90% with a confidence level of 95%.

10.4A TDD RSTD Measurement Accuracy for Carrier Aggregation

for 20 MHz Bandwidth (Rel-10 and Rel-11)

10.4A.1 Test purpose

Same as defined in clause 10.4.1.

10.4A.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 10 and 11 that supports UE-assisted OTDOA for Carrier
Aggregation.
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10.4A.3 Minimum conformance requirements
Same as defined in clause 10.4.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.8.
10.4A.4 Test description

10.4A.4.1 Initial conditions

Same as defined in clause 10.4.4.1 except that the values of the parametersin Table 10.4A.4.1-1 will replace the values
of the corresponding parametersin Table 10.4.4.1-1.

Channel bandwidth to be tested: 20 MHz.

Table 10.4A.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation

for 20 MHz
Parameter Unit Value Comment
PCFICH/PDCCH/PHICH R.10 TDD As specified in clause TS 36.521-3 [25]

parameters clause A.2.2

OCNG shall be used such that both cells
are fully allocated and a constant total
OP.8 TDD transmitted power spectral density is
achieved for all OFDM symbols (other
than those in the PRS subframes).

OCNG Patterns defined in
TS 36.521-3 [25] clause D.2

Channel Bandwidth

(BWchanneI) MHz 20

PRS Bandwidth PRS Bandwidth: bandwidth is as

RB 100 indicated in prs-Bandwidth in the OTDOA
assistance data defined in 3GPP TS

36.355 [4].

Note 1:  See Table 10.4.4.1-1 for other general test parameters.

10.4A.4.2  Test procedure

Same as defined in clause 10.4.4.2.

10.4A.4.3  Message contents
Same as defined in clause 10.4.4.3.

10.4A.5 Test requirement

Same as defined in clause 10.4.5 except that the value of the parameter in Table 10.4A.5-1 will replace the value of the
corresponding parameter in Table 10.4.5-1.

Table 10.4A.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN TDD for Carrier
Aggregation for 20 MHz

Parameter Unit Celll Cell2 Cell3

Io Notel dBm/18 MHz -67.03 -66.98 -66.98

Note 1:  lo level has been derived from other parameters for information purposes. It is not settable parameter itself.
lo values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS
Note 2:  See Table 10.4.5-1 for other cell specific test parameters.
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10.4A_1 TDD RSTD Measurement Accuracy for Carrier
Aggregation for 20 MHz Bandwidth (Rel-12 onwards)

10.4A_1.1 Test purpose

Same as defined in clause 10.4A.1.

10.4A 1.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.4A_1.3 Minimum conformance requirements
Same as defined in clause 10.4A.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.8.
10.4A 1.4 Test description

10.4A_1.4.1 Initial conditions

Same as defined in clause 10.4A.4.1.

10.4A 1.4.2 Test procedure
Same as defined in clause 10.4A.4.2.

10.4A_1.4.3 Message contents
Same as defined in clause 10.4A.4.3.

10.4A_1.5 Test requirement

Same as defined in clause 10.4A.5 except that in addition Table 10.4A_1.5-1 will replace Table 10.4.5-2.

Table 10.4A_1.5-1: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation

Value
Lowest reported value RSTD_6381
Highest reported value RSTD_6391

10.4B TDD RSTD Measurement Accuracy for Carrier Aggregation
for 5 MHz + 5 MHz bandwidth

10.4B.1 Test purpose

Same as defined in clause 10.4.1.

10.4B.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.
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10.4B.3 Minimum conformance requirements
Same as defined in clause 10.4.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.12.
10.4B.4 Test description

10.4B.4.1 Initial conditions

Same as defined in clause 10.4.4.1 except that the values of the parametersin Table 10.4B.4.1-1 will replace the values
of the corresponding parametersin Table 10.4.4.1-1.

Channel bandwidth to be tested: 5 MHz.

Table 10.4B.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation
for 5 MHz + 5 MHz

Parameter Unit Value Comment
PCFICH/PDCCH/PHICH parameters R.11 TDD As specified in clause TS 36.521-3 [25]
) clause A.2.2
OCNG shall be used such that both cells
are fully allocated and a constant total
transmitted power spectral density is
OP.10 TDD achieved for all OFDM symbols (other
than those in the PRS subframes). There
is no PDSCH allocated in the subframe
transmitting PRS.

OCNG Patterns defined in TS 36.521-3
[25] clause D.2

Channel Bandwidth (BW channet) MHz 5
PRS Bandwidth PRS Bandwidth bandwidth is as
RB o5 indipated in prs-Ban.dwid.th in the OTDOA
assistance data defined in 3GPP TS
36.355 [4].
Number of consecutive positioning ) As defined in 3GPP TS 36.211 [26]

downlink subframes Npgg
Note 1:  See Table 10.4.4.1-1 for other general test parameters.

10.4B.4.2  Test procedure
Same as defined in clause 10.4.4.2.

10.4B.4.3  Message contents
Same as defined in clause 10.4.4.3.

10.4B.5 Test requirement
Same as defined in clause 10.4.5 except that the value of the parameter in Table 10.4B.5-1 will replace the value of the

corresponding parameter in Table 10.4.5-1 and the TDD RSTD accuracy shall meet the reported valuesin Table
10.4B.5-2.
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Table 10.4B.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN TDD for Carrier
Aggregation for 5 MHz + 5 MHz bandwidth

Parameter Unit Celll Cell2 Cell3

Io Notel dBm/4.5 MHz -73.05 -73.00 -73.00

Note 1: lo level has been derived from other parameters for information purposes. It is not settable parameter itself.
lo values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS
Note 2:  See Table 10.4.5-1 for other cell specific test parameters.

Table 10.4B.5-2: RSTD TDD accuracy requirements for the reported values for Carrier Aggregation
for 5 MHz+5 MHz bandwidth

Value
Lowest reported value RSTD_6379
Highest reported value RSTD 6393

10.4C TDD RSTD Measurement Accuracy for Carrier Aggregation
for 10 MHz + 5 MHz Bandwidth

10.4C.1 Test purpose

Same as defined in clause 10.4.1.

10.4C.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 11 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.4C.3 Minimum conformance requirements

Same as defined in clause 10.4.3.

The normative reference for thisrequirement is TS 36.133 [23] clause 9.1.12 and A.9.8.10.
10.4C.4 Test description

10.4C.4.1 Initial conditions

Same as defined in clause 10.4.4.1 except that the values of the parametersin Table 10.4C.4.1-1 will replace the values
of the corresponding parametersin Table 10.4.4.1-1.

Channel bandwidth to be tested: Cell 1: 10 MHz, Cell 2 and Cell 3: 5 MHz.
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Table 10.4C.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation
for 10 MHz + 5 MHz

Parameter Unit Value Comment
PCFICH/PDCCH/PHICH Celll: R.6 TDD As specified in clause TS 36.521-3 [25]
parameters Cell2: R.11 TDD clause A.2.2

Cell3: R.11 TDD
OCNG shall be used such that both cells
are fully allocated and a constant total
OCNG Patterns defined in Celll: OP.2 TDD transmitted power spectral density is
TS 36.521-3 [25] clause Cell2: OP.10 TDD | achieved for all OFDM symbols (other
D.2 Cell3: OP.10 TDD | than those in the PRS subframes). There
is no PDSCH allocated in the subframe
transmitting PRS.
Channel Bandwidth Cell1: 10
(BWchannel) MHz Cell2: 5
Cell3: 5
PRS Bandwidth Celll: 50 PRS Bandwidth bandwidth is as
. indicated in prs-Bandwidth in the OTDOA
RB Cell2: 25 . i .
Cell3: 25 assistance data defined in 3GPP TS
36.355 [4].
Number of consecutive As defined in 3GPP TS 36.211 [26]
positioning downlink 2
subframes Npgg
Note 1:  See Table 10.4.4.1-1 for other general test parameters.

10.4C.4.2

Same as defined in clause 10.4.4.2.

Test procedure

10.4C.4.3
Same as defined in clause 10.4.4.3.

Message contents

10.4C.5 Test requirement

Same as defined in clause 10.4.5 except that the value of the parameter in Table 10.4C.5-1 will replace the value of the
corresponding parameter in Table 10.4.5-1 and the TDD RSTD accuracy shall meet the reported valuesin Table
10.4C.5-2.

Table 10.4C.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN TDD for Carrier
Aggregation for 10 MHz + 5 MHz

Parameter Unit Celll Cell2 Cell3
lo Notel dBm/9 MHz -70.04 N/A N/A
dBm/4.5 MHz N/A -73.00 -73.00
Note 1:  lo level has been derived from other parameters for information purposes. It is not

settable parameter itself. o values are derived in the case that there is no PBCH,
PSS or SSS in the OFDM symbols carrying PRS

Note 2:  See Table 10.4.5-1 for other cell specific test parameters.

Table 10.4C.5-2: RSTD TDD accuracy requirements for the reported values for Carrier Aggregation
for 10 MHz+5 MHz bandwidth

Value
Lowest reported value RSTD_6379
Highest reported value RSTD_6393
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10.4D TDD RSTD Measurement Accuracy for Carrier Aggregation
for 20 MHz+10 MHz Bandwidth

10.4D.1 Test purpose

Same as defined in clause 10.4.1

10.4D.2 Test applicability

Thistest appliesto all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier
Aggregation.

10.4D.3 Minimum conformance requirements

Same as defined in clause 10.4.3

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.13.
10.4D.4 Test description

10.4D.4.1 Initial conditions

Same as defined in clause 10.4.4.1 except that the values of the parametersin Table 10.4D.4.1-1 will replace the values
of the corresponding parametersin Table 10.4.4.1-1.

Channel bandwidth to be tested: Cell 1: 20 MHz, Cell 2 and Cell 3: 10 MHz.

Table 10.4D.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation
for 20 MHz+10 MHz

Parameter Unit Value Comment
PCFICH/PDCCH/PHICH Cell 1: R.10 TDD As specified in clause TS 36.521-3 [25]
parameters Cell 2: R.6 TDD clause A.2.2

Cell 3: R.6 TDD

OCNG shall be used such that both cells
are fully allocated and a constant total

OCNG Patterns defined in Cell 1: OP.8 TDD | transmitted power spectral density is
TS 36.521-3 [25] clause Cell 2: OP.2 TDD | achieved for all OFDM symbols (other
D.2 Cell 3: OP.2 TDD | than those in the PRS subframes). There

is no PDSCH allocated in the subframe
transmitting PRS.

Channel Bandwidth Cell 1: 20
(BWchannel) MHz Cell 2: 10
Cell 3: 10
PRS Bandwidth Cell 1: 100 PRS Bandwidth bandwidth is as
RB Cell 2 50 indipated in prs-Bandwid_th in the OTDOA
Cell 3 50 assistance data defined in 3GPP

TS36.355 [4].
Note 1:  See Table 10.4.4.1-1 for other general test parameters.

10.4D.4.2  Test procedure
Same as defined in clause 10.4.4.2

10.4D.4.3 Message contents

Same as defined in clause 10.4.4.3
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10.4D.5 Test requirement

Same as defined in clause 10.4.5 except that the value of the parameter in Table 10.4D.5-1 will replace the value of the
corresponding parameter in Table 10.4.5-1.

Table 10.4D.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN TDD for Carrier
Aggregation for 20 MHz+10 MHz

Parameter Unit Cell 1 Cell 2 Cell 3
dBm/
el 18 MHz -67.03 N/A N/A
lo 2 dBm/
9 MHz N/A -69.99 -69.99

Note 1:  lo level has been derived from other parameters for information purposes. It is not
settable parameter itself. lo values are derived in the case that there is no PBCH,
PSS or SSS in the OFDM symbols carrying PRS

Note 2:  See Table 10.4.5-1 for other cell specific test parameters.

10.5 FDD 3 DL CA RSTD Measurement Reporting Delay

10.5.1 Test Purpose

The purpose of the test case is to verify that the RSTD measurement reporting delay meets the requirementsin an
environment with fading propagation conditions. Thistest case verifies the measurement period requirements for RSTD
measurements performed on the same secondary component carrier, the measurement period requirements for RSTD
measurements performed on both the primary and secondary component carriers, and also the measurement period
reguirements for RSTD measurements performed on different secondary component carriers.

10.5.2 Test applicability
Thistest appliesto all types of E-UTRA FDD UE release 12 and forward that supports UE-assisted OTDOA for 3DL
Carrier Aggregation.

10.5.3 Minimum conformance requirements

10.5.3.1 Measurements on the secondary component carrier

The RSTD measurements when al cells are on the configured secondary component carrier shall meet all applicable
requirements (FDD) specified in TS 36.133 [23] section 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement
period applies, regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-
CE commands as specified in 3GPP TS 36.321 [34].

10.5.3.2 Measurements on both primary component carrier and secondary component
carrier

The RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall
meet all applicable requirements (FDD) specified in TS 36.133 [23] section 8.1.2.6, i.e., E-UTRAN inter-frequency
RSTD measurement period applies regardless of whether the SCell on the corresponding frequency is activated or
deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34], with the following exception

- the number of PRS positioning occasionsis as specified in Table 10.5.3.2-1 shall apply.
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Table 10.5.3.2-1: Number of PRS positioning occasions within measurement period

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg
160 ms 32
>160 ms 16
10.5.3.3 Measurements on different secondary component carriers

The RSTD measurements of cells on a configured secondary component carrier and another configured secondary
component carrier shall meet all applicable requirements (FDD-FDD inter-Frequency OTDOA) specified in TS 36.133
[23] section 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies regardless of whether the SCell
on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321
[34], with the following exceptions

- the number of PRS positioning occasionsis as specified in Table 10.5.3.3-1 shall apply.

Table 10.5.3.3-1: Number of PRS positioning occasions within measurement period

Positioning subframe Number of PRS positioning occasions M
configuration period Tosg
160 ms 32
>160 ms 16

The normative reference for thisrequirement is TS 36.133 [23] clause 8.4.3, 8.4.4, 8.4.5 and A.8.17.10.
10.5.4 Test description

10.5.4.1 Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.1.

Channel bandwidth to be tested: the largest aggregated bandwidth combination supported by the UE of the Channel
bandwidths defined in Table 10.5.4.1-1. The Channel bandwidths for CA Intra-Band combinations are, as defined in TS
36.508 [18] clause 4.3.1 and for CA Inter-Band combinations are defined in TS 36.521-1[24] clause 5.4.2A. In case of
multiple possible Channel bandwidth combinations, the first combination listed in the above mentioned clauses shall be
selected.

1. Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown
in TS 36.508 [18] Annex A, Figure A.68 as appropriate.

The general test parameter settings are set up according to Table 10.5.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.

M essage contents are defined in clause 10.5.4.3.

a > w DN

In the tests, there are three configured component carriers: PCC, SCC1 and SCC2, and four synchronized cells:
Cell 1, Cell 2, Cell 3and Cell 4. Cell 1is PCell onthe PCC, Cell 2 is SCell on the SCC1, Cell 3 is SCell on the
SCC2 and Cell 4 isaneighbour cell onthe SCC2. In dl tests, Cell 3 isthe OTDOA assistance data reference
cell. The assistance data neighbour cell list includesin total 15 cells, where 14 of the cells are not simulated
(dummy cells; as defined in 3GPP TS 37.571-5 clause 7.3.2) for Test 1 and where 12 of the cells are not
simulated for Test 2. PCell (Cell 1) isthe cell used for connection setup with the power level and mapping set
according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for thistest. Cell 2, Cell 3 and Cell 4 are
powered OFF.

ETSI



3GPP TS 37.571-1 version 14.4.0 Release 14 305 ETSITS 137 571-1 V14.4.0 (2018-01)

6. Thetrue RSTD (which isthe receive time difference for frame O between two cells as seen at the UE antenna
connector) isset to 31 Ts (about 1 us) between Cell 1 and OTDOA assistance data reference cell, Cell 3, and set
to -31 Ts(about -1 us) between Cell 2 and OTDOA assistance data reference cell, Cell 3, and set to 92 Ts (about
3 us) between neighbour Cell 4 and OTDOA assistance data reference cell, Cell 3.
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Table 10.5.4.1-1: General test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions for carrier aggregation
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Parameter Unit Value Comment
Test 1 | Test 2
PCell is on RF channel 1
PCell Cell 1 (PCC).
SCell 1 on RF channel 2
SCell 1 Cell 2 (scci).
SCell 2 on RF channel 3
SCell 2 Cell 3 (SCC2). Cell 3 is the assistance
data reference cell.
. Neighbour cell on RF channel 3
Other neighbour cell Cell 4 (SCC2).
PCFICH/PDCCH/PHICH
parameters .
(PCFICH/PDCCH/PHIC o RAL DD As specified in TS 36.521-3
H parameters depend on 20MHz: R.10 EDD [25] clause A.2.1
selected channel
bandwidth)
Channel Bandwidth
(BWchanneI) MHz 5’10120
PRS Transmission
Bandwidth (PRS 5MHz: 25 .
transmission bandwidth RB 10MHz: 50 Spl:itsefr:?)gr?gvs\lli‘glttl:ed over the
depends on selected 20MHz:100 y
channel bandwidth) Not 2
Number of consecutive
downlink positioning
Nprs 5MHz: 2 As defined in TS 36.211 [26].
subframes - 10MHz: 1 The number of subframes in a
Nprs depends on 20MHz:1 positioning occasion

PRS configuration index

| Note 2
PRS

171 for all cells on PCC
181 for all cells on SCC1
191 for all cells on SCC2

This corresponds to periodicity
of 320 ms and PRS subframe

offset of | og —160 DL

subframes, as defined in TS
36.211 [26], Table 6.10.4.3-1

Physical cell ID PC| Note 2

(PCI of Cell 3 — PCI of Cell 4)mod6=0

The PCls of Cell 1 and Cell 2
are selected randomly. PCls of
Cell 3 and Cell 4 are selected
randomly such that the relative
subcarrier shifts of PRS
patterns among these cells are
as given by the condition

CP length Note 2

Normal

DRX

ON

DRX parameters are further
specified in Table 10.5.4.1-2

Radio frame receive

Cell1toCell 3: 1
us Cell 2to Cell 3: -1

Celll1toCell 3:1

Cell 2 to Cell 3: -1 PRS are transmitted from

synchronous cells

time offset between the
cells at the UE antenna

connector Note 3 Cell 4to Cell 3: 3 Cell 4 to Cell 3:
Cell 1: -2 The expected RSTD is what is
Cell 4: 2 Cell2:0 expected at the receiver. The
Other neighbour Cell 4: 2 corresponding parameter in the

Note 1
Expected RSTD us OTDOA assistance data

specified in TS 36.355 [4] is the
expectedRSTD indicator

The corresponding parameter
in the OTDOA assistance data
specified in TS 36.355 [4] is the
expectedRSTD-Uncertainty
index

cells: randomly
between -3 and 3

Other neighbour
cells: randomly
between -3 and 3

Expected RSTD
uncertainty for all us 5
neighbour cells No 1

16 cells in total
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The list includes the reference
. cell and 15 other cells.
OTD.OA neighbour Cell 1 and Cell 2 (when
OTDOA cells include Cell 1 )
. . included) appears at random
Number of cells provided neighbour cells and other 3 cells on laces in the first half of the
in OTDOA assistance include Cell 4 PCC, Cell 2 and other ﬁei hbour cell list in the
data and other 14 3 cells on SCC1 and OTgDOA assistance data. Cell 4
cells on SCC2 Cell 4 and other 6 '

cells on SCC2

always appears at random
places in the second half of the
list.

prs-SubframeOffset Note 2

Cells on PCC: 300
Cells on SCC1: 310
Cells on SCC2, except reference cell: 0

Subframe offset, counted in full
subframes. The corresponding
parameter in the OTDOA
assistance data is prs-
SubframeOffset specified in TS
36.355 [4]

slotNumberOffset Note 2

Cellson PCC: 0
Cellson SCC1:0
Cells on SCC2, except reference cell: 0

The slot number offset at the
transmitter between a
neighbour cell and the
assistance data reference cell.
The corresponding parameter
in the OTDOA assistance data
is slotNumberOffset specified in
TS 36.355 [4].

Cell 1: Cell 1:
‘11110000’ ‘1111111100000000°
Cell 2: Cell 2:
L Note 2 ‘00001111° ‘0000000011111111" | Corresponds to prs-Mutinginfo
PRS muting info Cell 3: Cell 3: defined in TS 36.355 [4]
11110000 1111111100000000°
Cell 4: Cell 4:
‘00001111’ ‘000000001111111Y
T1 s 3 The length of thg time interval
from the beginning of each test
The length of the time interval
T2 S 1.28 2.48 that follows immediately after
time interval T1
The length of the time interval

T3 s 1.28 2.48 that follows immediately after

time interval T2

Note 1:  Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not
settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP
see Table 10.5.4.3-4 and TS 37.571-5 [20], clause 7.3.2.

Note 2:  Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive
downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, “prs-SubframeOffset”,
“slotNumberOffset” and “PRS muting info” are settable parameters and also parameters signalled in
LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 3, Cell 3: 6, Cell
4: 12. For the values to be used in LPP see Table 10.5.4.3-4 and TS 37.571-5 [20], clause 7.3.2.

Note 3:  The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is

used to set the “true RSTD” values in step 6 of clause 10.5.4.1.

Table 10.5.4.1-2: DRX parameters for the test of E-UTRAN FDD intra-frequency RSTD measurement
reporting delay under fading propagation conditions for carrier aggregation

Field Value Comment
onDurationTimer psfl
Drx-InactivityTimer psfl As specified in
drx-RetransmissionTimer sfl TS 36.331 [22],
longDRX-CycleStartOffset sf320 Clause 6.3.2
shortDRX Disable
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10.5.4.2 Test procedure

The test case includes two tests. Test 1 is designed for the scenario where the UE receives OTDOA assistance data with
cellsonly on SCC2, and the UE is expected to report RSTD measurements performed on SCC2 only. Test 2 is designed
for the scenario where the UE receives OTDOA assistance data with cells on PCC, SCC1 and SCC2, and the UE is
expected to report RSTD measurements performed on PCC, SCC1 and SCC2.

Each test consists of three consecutive time intervals, with duration of T1, T2 and T3. Cell 1isactivein T1, T2 and T3,
Cell 2isactiveonly in T2 and T3, Cell 3isactive only during T2 and T3, and Cell 4 is active only during T2. The
beginning of thetimeinterval T2 shall be aligned 5 ms before the first PRS positioning subframe of a positioning
occasion in the OTDOA assistance data reference cell, where 5 msis the necessary test tolerance. Cell 1 transmits PRS
in T2, Cell 2 transmits PRS only in T3, Cell 3 transmits PRS only in T3, and Cell 4 transmits PRSonly in T2.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assistance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in 10.5.4.3 shall be
provided to the UE during T1. Thelast TTI containing the OTDOA-RequestL ocationl nformation message shall be
provided to the UE AT ms before the start of T2, where AT = 150 msis the maximum processing time of the OTDOA-
RequestL ocationlnformation message and the OTDOA assi stance data.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. Configure Cell 2 on SCC1 and Cell 3 and Cell 4 on SCC2 according to TS 36.521-3 [25] Annex C.0 and C.1 for
al downlink physical channels.

3. The SSshall configure the SCells (Cell 2 and Cell 3) on the SCCs as per TS 36.508 [18] clause 5.2A .4.

4. The SS activates the SCells (Cell 2 and Cell 3) by sending the Activation/Deactivation MAC control element
according to TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause
8.3.3.2.

5. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

6. Set the parameters according to Table 10.5.5-1. Propagation conditions are set according to clause 4.7.2.2
(ETU30).

7. T1darts.

8. The SSshall transmit an RRCConnectionReconfiguration message with the DRX configuration. PDCCHs
indicating new transmissions shall be sent continuoudly until the start of T2 to ensure that the UE would not
enter the DRX state before T2.

9. The UE shall transmit RRCConnectionReconfigurationCompl ete message.
9a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

9b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities
supported by the UE in the OTDOA-ProvideCapabilities | E.

10. The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData |E. The position of neighbour Cell 4 in the OTDOA-NeighbourCellInfoList is
randomly selected to be in the last 8 elements of the sequence for Test 1 and in the 7 elements of the relevant
sequence for Test 2, and the position of Cell 1 and the position of Cell 2 are randomly selected to bein the 4
elements of the relevant sequence for Test 2, as described in 3GPP TS 37.571-5 [20], clause 7.3.2. If the UE
message at step 9b includes the ackRequested | E set to TRUE, then the SS shall send an acknowledgment in the
LPP PROVIDE ASSISTANCE DATA message.

11. The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationlnformation | E such that the UE receives the message AT ms before the start of T2,
where AT = 150 ms.

12.When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 10.5.5-2.
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13. When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 10.5.5-2.

14. The UE shall transmit aLPP PROVIDE LOCATION INFORMATION message including the
OTDOA-Providelocationlnformation | E within the response time (see clause 4.7.3) specified in clause 10.5.5.

For Test 1 the UE shall perform and report the RSTD measurement for Cell 4 with respect to the reference cell in
the OTDOA assistance data, Cell 3. If the UE transmits an OTDOA-ProvideLocationlnformation |E including
therstd field for Cell 4 within the response time then the number of successful testsisincreased by one. If the
UE fails to report the OTDOA-Providel ocationlnformation 1E with the rstd field included within the response
time then the number of failure testsisincreased by one.

For Test 2 the UE shall perform and report the RSTD measurements for Cell 1 with respect to the reference cell in
the OTDOA assistance data, Cell 3 and also Cell 2 with respect to the reference cell in the OTDOA assistance
data, Cell 3 and also Cell 4 with respect to the reference cell in the OTDOA assistance data, Cell 3. If the UE
transmits an OTDOA-Providel ocationlnformation | E including the rstd field for Cell 1 (with respect to Cell 3)
and Cell 2 (with respect to Cell 3) and Céll 4 (with respect to Cell 3) within the response time then the number of
successful testsisincreased by one. If the UE fails to report the OTDOA-ProvidelLocationlnformation |E with
the three rstd fields included within the response time then the number of failure testsisincreased by one.

15. If the UE message at step 14 includes the ackRequested | E set to TRUE, the SS shall send aLPP
acknowledgement message.

16. Repeat steps 5-15 until the confidence level according to Annex D is achieved. For each iteration, at step 10
change the random positions of Cell 4 and Cell 1(for Test 2 only) and Cell 2(for Test 2 only) in the relevant
sequence in the OTDOA-Neighbour CellInfoList.

17. Repeat from clause 10.5.4.1 for Test 2.

10.5.4.3 Message contents

Table 10.5.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9
Information Element Value/remark Comment Condition
UE Positioning Technology 00000001 OTDOA

Table 10.5.4.3-2: MAC-MainConfig-RBC: FDD RSTD Measurement Reporting Delay for Carrier
Aggregation

Derivation Path: TS 36.508 [18] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC
Information Element Value/remark Comment Condition
MAC-MainConfig-RBC ::= SEQUENCE {
drx-Config CHOICE {
setup SEQUENCE {

onDurationTimer psfl
drx-InactivityTimer psfl
drx-RetransmissionTimer sfl
longDRX-CycleStartOffset CHOICE {
sf320 0
}
shortDRX Not present
}
}

Table 10.5.4.3-2a: LPP Request Capabilities

Information Element Value/remark
otdoa-RequestCapabilities TRUE
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Table 10.5.4.3-3: LPP RequestLocationIinformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
Initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time Test1: 3 See clause 10.5.5
Test2: 6
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 10.5.4.3-4: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE {

otdoa-ReferenceCellinfo

As defined in TS
37.571-5 [20], clause
7.3.2.

otdoa-NeighbourCellinfo

As defined in TS
37.571-5 [20], clause
7.3.2.

otdoa-Error

Not present

epdu-ProvideAssistanceData

Not present
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Table 10.5.4.3-5: LPP ProvideLocation Information
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Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction TRUE
sequenceNumber (0..255)
acknowledgement
Ipp-MessageBody CHOICE {
¢l CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelLocationinformation

Not present.

a-gnss-ProvideLocationInformation

Not present

otdoa-ProvideLocationInformation
SEQUENCE {

otdoaSignalMeasurementinformation
SEQUENCE {

systemFrameNumber

physCellldRef

Cell 3

cellGloballdRef

earfcnRef

referenceQuality

neighbourMeasurementList
SEQUENCE{

NeighbourMeasurementElement
SEQUENCE {

physCellldNeighbour

Cell 4

cellGloballdNeighbour

earfcnNeighbour

rstd

Present

With respect to
Cell 3

rstd-Quality

}

NeighbourMeasurementElement
SEQUENCE {

Test 2 only

physCellldNeighbour

Cell 1

cellGloballdNeighbour

earfcnNeighbour

rstd

Present

Test 2 only
With respect to
Cell 3

rstd-Quality

}

NeighbourMeasurementElement
SEQUENCE {

Test 2 only

physCellldNeighbour

Cell 2

cellGloballdNeighbour

earfcnNeighbour

rstd

Present

Test 2 only
With respect to
Cell 3

rstd-Quality

}

}

}

otdoa-Error

May be present with error
reason ‘undefined’ or

‘attemptedButUnableToM
easureSomeNeighbourC

ells’
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ecid-ProvideLocationInformation Not present

epdu-ProvideLocationInformation Not present

10.5.5 Test Requirements

Table 10.5.5-1 and 10.5.5-2 define the primary level settingsincluding test tolerances for the tests.

Table 10.5.5-1: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions during T1 for carrier aggregation

Parameter Unit Cell 1 Cell 2 Cell 3 Cell 4
E-UTRA RF Channel 1 N/A N/A N/A
Number
Correlation Matrix and 1x2 Low 1x2 Low 1x2 Low 1x2 Low
Antenna Configuration
OCNG patterns defined 5MHz: OP.18
in TS 36.521-3 [25] FDD
clause D.1. (OCNG 10MHz: OP.5
patterns dep(end on FDD NIA NIA N/A
selected channel 20MHz:
bandwidth) OP.13 FDD
PBCH_RA
PBCH_RB
PSS RA
SSS RA
PCFICH_RB
PHICH_RA dB 0 N/A N/A N/A
PHICH_RB
PDCCH_RA
PDCCH_RB
OCNG_RANote1
OCNG_RBNotel

dBm/
N, Noes 15 -95 N/A N/A N/A
kHz
PRS ES/NOC dB -Infinity -Infinity -Infinity -Infinity
-67.22
loNote 4 9d|\B/|n|1/z +10log N/A N/A N/A
(Nrs,c /50)
E./N,. dB 0 -Infinity -Infinity -Infinity
Propagation Condition ETU30

Note 1:  OCNG shall be used such that active cell (Cell 1) is fully allocated and a constant
total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of
time period T2.

Note 3:  Interference from other cells and noise sources not specified in the test are
assumed to be constant over subcarriers and time and shall be modelled as AWGN

of appropriate power for NOC to be fulfilled.

Note 4:  lo levels have been derived from other parameters and are given for information
purpose. These are not settable test parameters.
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Table 10.5.5-2: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay
under fading propagation conditions during T2 and T3 for carrier aggregation

Parameter Unit Cell 1 Cell 2 Cell 3 Cell 4
T2 | T3 T2 [ T3 T2 [ T3 T2 T3

E-UTRA RF Channel

Number L 2 3 3

Correlation Matrix and 1x2 Low 1x2 Low 1x2 Low 1x2 Low

Antenna Configuration

OCNG patterns 5MHz:

defined in TS 36.521-3 5MHz: OP.18 | 5MHz:OP.19 | 5MHz OP.19 | OP:19

[25] clause D.1 FDD

(There is no PDSCH FDD FDD FDD 10MHz:

. 10MHz: OP.5 10MHz: OP.6 10MHz: OP.6 ’

allocated in the OP.6 N/A

subframe transmitting 20MHFzPI(D)P 13 ZOM:ZP%P 14 20MI-'|:ZPI(D)P 14 | DD

PRS) (OCNG patterns FIjD ' FIjD ) FIjD ' 20MHz:

depend on selected OP.14

channel bandwidth) FDD

PBCH_RA

PBCH_RB

PSS _RA

SSS_RA

PCFICH_RB

PHICH_RA dB 0 0 0 0 N/A

PHICH_RB

PDCCH_RA

PDCCH_RB

OCNG_RANoe1

OCNG_RBNoe1

PRS_RA dB -6 N/A N/A 3 N/A 3 3 N/A

dBm/

N oc o3 15 -98 -98 -98 -95 -98 -95 -98 -95

kHz

PRS E/N, dB 4 Infinity | Infinity 1 Infinity 1 8 Infinity

- Note 4 - - - - - - - -

PRS Es/lot > dB 4 Infinity | Infinity L Infinity L 8 Infinity

-69.94 -66.68 -66.68
dBm/ -70.11
Io Note 4 o |*10log | \ya | pya | 100G | A | #1000 g | A
MHz (NrB.c (NrB.c (NRrB,c (Nke.c /50)
/50) /50) /50) RB.C
dBm/
Note 4 _ - - _ - ) ) -

PRP kﬁz 102 Infinity | Infinity 96 Infinity 96 106 Infinity

dBm/ )

RSRP Note 4 15 -96 -96 -105 -99 -105 -99 -109 -

Infinity
kHz

E./N,, Noes dB 2 2 -7 -4 -7 4 A1 | infinity

Propagation Condition ETU30

Note 1:  OCNG shall be used such that active cells (all, except Cell 3 in T3) are fully allocated and a
constant total transmitted power spectral density is achieved for all OFDM symbols other than
those in the subframes with transmitted PRS.

Note 2:  The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 3:  Interference from other cells and noise sources not specified in the test are assumed to be constant
over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be
fulfilled.

Note 4:  If PRS_RA s not “N/A", E(/N ., PRS ES/Im , 10, RSRP and PRP levels have been derived from
other parameters and are given for information purpose. If PRS_RA is “N/A”, lo and RSRP levels
have been derived from other parameters and are given for information purpose. These are not
settable test parameters. Interference conditions shall be applied to all PRS symbols of DL
positioning subframes.
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The response time including test toleranceis 3.3 sfor Test 1 and 6.3 sfor Test 2. The responsetimeis equal to the LPP
time | E value plus the test tolerance. The LPP time IE value is derived from the RSTD reporting delay plus AT, where
AT =150 ms, giving avalue of 2710 msfor Test 1 and 5110ms for Test 2. Thisisrounded up to the next allowed L PP
value of 3 seconds for Test 1 and 6 seconds for Test 2.

The RSTD measurement reporting delay in the tests are derived from the following expression,

n
Tors (M —1)+ 160[ —1

M , Where M =g and N=16for Test 1, and M =16 and N=16 for Test 2 are the parameters
specified in clause 10.5.3.1 for Test 1 and clause 10.5.3.2 for Test 2.

This gives the total RSTD reporting delay of 2560 msfor Test 1 for the 15 neighbour cellsincluding Cell 4 with respect
to the reference cell, Cell 3.

This givesthe total RSTD reporting delay of 4960 msfor Test 2 for the 15 neighbour cellsincluding Cell 1, Cell 2 and
Cell 4 with respect to the reference cell, Cell 3.

The test tolerances are defined in clauses C.1.3 and C.4.

For the overall test to pass, the rate of successful tests during repeated testsin both Test 1 and Test 2 shall be more than
90% with a confidence level of 95%.

10.6 TDD 3 DL CA RSTD Measurement Reporting Delay

10.6.1 Test Purpose

The purpose of the test case isto verify that the RSTD measurement reporting delay meets the requirementsin an
environment with fading propagation conditions. Thistest case verifies the measurement period requirements for RSTD
measurements performed on the same secondary component carrier, the measurement period requirements for RSTD
measurements performed on both the primary and secondary component carriers, and also the measurement period
reguirements for RSTD measurements performed on different secondary component carriers.

10.6.2 Test applicability
Thistest appliesto all types of E-UTRA TDD UE release 12 and forward that supports UE-assisted OTDOA for 3DL
Carrier Aggregation.

10.6.3 Minimum conformance requirements

10.6.3.1 Measurements on the secondary component carrier

The RSTD measurements when all cells are on the configured secondary component carrier shall meet all applicable
requirements (TDD) specified in TS 36.133 [23] section 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement
period applies, regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-
CE commands as specified in 3GPP TS 36.321 [34].

10.6.3.2 Measurements on both primary component carrier and secondary component
carrier

The RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall
meet all applicable requirements (TDD) specified in TS 36.133 [23] section 8.1.2.6, i.e., E-UTRAN inter-frequency
RSTD measurement period applies regardless of whether the SCell on the corresponding frequency is activated or
deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34], with the following exception

- the number of PRS positioning occasionsis as specified in Table 10.6.3.2-1 shall apply.
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- TDD uplink-downlink subframes configurations as specified in TS 36.133 [23] section 8.1.2.5.2, Table 8.1.2.5.2-
2 shall apply.

Table 10.6.3.2-1: Number of PRS positioning occasions within measurement period

Positioning subframe Number of PRS positioning occasions M
configuration period Tosg
160 ms 32
>160 ms 16
10.6.3.3 Measurements on different secondary component carriers

The RSTD measurements of cells on a configured secondary component carrier and another configured secondary
component carrier shall meet al applicable requirements (TDD-TDD inter-Frequency OTDOA) specified in TS 36.133
[23] section 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies regardless of whether the SCell
on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321
[34], with the following exceptions

- the number of PRS positioning occasionsis as specified in Table 10.6.3.3-1 shall apply.

- TDD uplink-downlink subframes configurations as specified in TS 36.133 [23] section 8.1.2.5.2, Table 8.1.2.5.2-
2 shall apply.

Table 10.6.3.3-1: Number of PRS positioning occasions within measurement period

Positioning subframe Number of PRS positioning occasions M
configuration period Tosg
160 ms 32
>160 ms 16

The normative reference for thisrequirement is TS 36.133 [23] clause 8.4.3,8.4.4,84.5and A.8.17.11.
10.6.4 Test description

10.6.4.1 Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.1.

Channel bandwidth to be tested: the largest aggregated bandwidth combination (where al channels have the same
bandwidth) supported by the UE of the Channel bandwidths defined in Table 10.6.4.1-1. The Channel bandwidths for
CA Intra-Band combinations are defined in TS 36.508 [18] clause 4.3.1 and for CA Inter-Band combinations are
defined in TS 36.521-1 [24] clause 5.4.2A. In case of multiple possible Channel bandwidth combinations, the first
combination listed in the above mentioned clauses shall be selected.

1. Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown
in TS 36.508 [18] Annex A, Figure A.68 as appropriate.

The general test parameter settings are set up according to Table 10.6.4.1-1.
Propagation conditions are set according to clause 4.7.2.1.

M essage contents are defined in clause 10.6.4.3.

a > w N

In the tests, there are three configured component carriers: PCC, SCC1 and SCC2, and four synchronized cells:
Cell 1, Cell 2, Cell 3 and Cell 4. Cell 1isPCell on the PCC, Cell 2 is SCell on the SCC1, Cell 3is SCell on the
SCC2 and Cell 4 isaneighbour cell onthe SCC2. In all tests, Cell 3 isthe OTDOA assistance data reference
cell. The assistance data neighbour cell list includesin total 15 cells, where 14 of the cells are not simulated
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(dummy cells; as defined in 3GPP TS 37.571-5 clause 7.3.2) for Test 1 and where 12 of the cells are not
simulated for Test 2. PCell (Cell 1) isthe cell used for connection setup with the power level and mapping set
according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for thistest. Cell 2, Cell 3 and Cell 4 are
powered OFF.

6. Thetrue RSTD (which isthe receive time difference for frame O between two cells as seen at the UE antenna
connector) isset to 31 Ts (about 1 us) between Cell 1 and OTDOA assistance data reference cell, Cell 3, and set
to -31 Ts (about -1 pus) between Cell 2 and OTDOA assistance data reference cell, Cell 3, and set to 92 Ts (about
3 us) between neighbour Cell 4 and OTDOA assistance data reference cell, Cell 3.
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Table 10.6.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay
under fading propagation conditions for carrier aggregation
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Parameter Unit Value Comment
Test 1 | Test 2
PCell is on RF channel 1
PCell Cell 1 (PCC).
SCell 1 on RF channel 2
SCell 1 Cell 2 (scci).
SCell 2 on RF channel 3
SCell 2 Cell 3 (SCC2). Cell 3 is the assistance

data reference cell.

Other neighbour cell

Cell 4

Neighbour cell on RF channel 3
(SCcC2).

PCFICH/PDCCH/PHICH
parameters
(PCFICH/PDCCH/PHIC
H parameters depend on
selected channel

5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD

As specified in TS 36.521-3
[25] clause A.2.1

bandwidth)
g:/?/n:el Ela)andW|dth MHz 5MHz or 10MHz or 20MHz ?grﬁg%n;nedliv:gtﬁ test have the
channe .
PRS Transmission
Bandwidth (PRS 5MHz: 25 .
transmission bandwidth RB 10MHz: 50 SPF;?eﬂ%gsgvsvzg'tﬁed over the
depends on selected 20MHz:100 y
channel bandwidth) Not 2
Number of consecutive
downlink positioning
Nprs 5MHz: 2 As defined in TS 36.211 [26].
sliljbframes - 10MHz: 1 The number of subframes in a
PRS depends on 20MHz:1 positioning occasion
selected channel
bandwidth) Not 2
This corresponds to periodicity
PRS configuration index 174 for all cells on PCC of 320 ms and PRS subframe
| g NotE 2 184 for all cells on SCC1 offset of | og —160 DL
PR
194 for all cells on SCC2 subframes, as defined in TS
36.211 [26], Table 6.10.4.3-1
The PCls of Cell 1 and Cell 2
are selected randomly. PCls of
Cell 3 and Cell 4 are selected
Physical cell ID PCI Note 2 (PCI of Cell 3 — PCI of Cell 4)mod6=0 randomly such that the relative
subcarrier shifts of PRS
patterns among these cells are
as given by the condition
As specified in TS 36.211 [26],
Clause 4.2; corresponds to a
TDD uplink-downlink 1 configuration with 5 ms switch-
configuration point periodicity and two
downlink consecutive
subframes
As specified in TS 36.211 [26],
TDD special subframe Clause 4.2; corresponds to
configuration 6 DwWPTS of 19760-T, and
UpPTS of 4384-Ts
CP length Note 2 Normal
DRX parameters are further
DRX ON specified in Table 10.6.4.1-2
Radio frame receive
. Cell1toCell 3: 1 Celll1toCell 3: 1 .
time offset between the us Cell 210 Cell 3:-1 | Cell 2 to Cell 3: -1 PRS are transmitted from

cells at the UE antenna
connector Note 3

Cell4toCell 3: 3

Cell 4 to Cell 3:

synchronous cells
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Cell 1: -2 The expected RSTD is what is
Cell 4: 2 Cell 2: 0 expected at the receiver. The
Note 1 Other neighbour Cell4: 2 corresponding parameter in the
Expected RSTD Hs cells: randomly Other neighbour | OTDOA assistance data
between -3 and 3 cells: randomly specified in TS 36.355 [4] is the
between -3 and 3 | expectedRSTD indicator
The corresponding parameter
Expected RSTD in the OTDOA assistance data
uncertainty for all us 5 specified in TS 36.355 [4] is the
neighbour cells Note 1 expectedRSTD-Uncertainty
index
16 cells in total The list includes the reference
cell and 15 other cells.
OTDOA neighbour Cell 1 and Cell 2 (when
: OTDOA cells include Cell 1 included) appears at random
i':ug'ﬁgrof ;:glsl;ssgr?(\:/éded r!eighbour cells and other 3 cells on plgces in the fir;t half of the
data include Cell 4 PCC, Cell 2 and other | neighbour cell list in the
and other 14 3 cellson SCC1 and | OTDOA assistance data. Cell 4
cells on SCC2 Cell 4 and other 6 always appears at random
cells on SCC2 places in the second half of the
list.
Subframe offset, counted in full
Cells on PCC: 300 subframes.. Th|$ corresponding
prs-SubframeOffset Note 2 Cells on SCC1: 310 parameter in the OTDOA
Cells on SCC2, except reference cell: 0 assistance data is prs-
' ) SubframeOffset specified in TS
36.355 [4]
The slot number offset at the
transmitter between a
Cells on PCC: 0 neighbour cdell and the !
slotNumberOffset Note 2 Cells on SCC1: 0 assistance data reference cell.
Cells on SCC2, except reference cell: 0 The corresponding parameter
' ' in the OTDOA assistance data
is slotNumberOffset specified in
TS 36.355 [4].
Cell 1: Cell 1:
11110000 1111111100000000°
Cell 2: Cell 2:
L Note 2 ‘000011171’ ‘0000000011111111" | Corresponds to prs-Mutinginfo
PRS muting info Cell 3: Cell 3: defined in TS 36.355 [4]
‘11110000’ ‘1111111100000000°
Cell 4: Cell 4:
‘000011171 ‘0000000011111111°
T1 S 3 The length of the time interval
from the beginning of each test
The length of the time interval
T2 s 1.28 2.48 that follows immediately after
time interval T1
The length of the time interval

T3 S 1.28 2.48 that follows immediately after

time interval T2

Note 1:  Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not
settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP
see Table 10.6.4.3-4 and TS 37.571-5 [20], clause 7.3.2.

Note 2:  Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive
downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, “prs-SubframeOffset”,
“slotNumberOffset” and “PRS muting info” are settable parameters and also parameters signalled in
LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 3, Cell 3: 6, Cell
4: 12. For the values to be used in LPP see Table 10.6.4.3-4 and TS 37.571-5 [20], clause 7.3.2.

Note 3:  The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is
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Table 10.6.4.1-2: DRX parameters for the test of E-UTRAN TDD intra-frequency RSTD measurement
reporting delay under fading propagation conditions for carrier aggregation

Field Value Comment
onDurationTimer psfl
Drx-InactivityTimer psfl As specified in
drx-RetransmissionTimer sfl TS 36.331 [22],
longDRX-CycleStartOffset sf320 Clause 6.3.2
shortDRX Disable

10.6.4.2 Test procedure

The test case includes two tests. Test 1 is designed for the scenario where the UE receives OTDOA assistance data with
cellsonly on SCC2, and the UE is expected to report RSTD measurements performed on SCC2 only. Test 2 is designed
for the scenario where the UE receives OTDOA assi stance data with cells on PCC, SCC1 and SCC2, and the UE is
expected to report RSTD measurements performed on PCC, SCC1 and SCC2.

Each test consists of three consecutive time intervals, with duration of T1, T2 and T3. Cell 1isactivein T1, T2 and T3,
Cell 2isactiveonly in T2 and T3, Cell 3isactive only during T2 and T3, and Cell 4 is active only during T2. The
beginning of thetimeinterval T2 shall be aligned 5 ms before the first PRS positioning subframe of a positioning
occasion in the OTDOA assistance data reference cell, where 5 msis the necessary test tolerance. Cell 1 transmits PRS
in T2, Cell 2 transmits PRS only in T3, Cell 3 transmits PRS only in T3, and Cell 4 transmits PRSonly in T2.

NOTE: Theinformation on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assistance data.

The OTDOA-RequestL ocationl nformation message and the OTDOA assistance data as defined in 10.6.4.3 shall be
provided to the UE during T1. Thelast TTI containing the OTDOA-RequestL ocationl nformation message shall be
provided to the UE AT ms before the start of T2, where AT = 150 msis the maximum processing time of the OTDOA-
RequestL ocationlnformation message and the OTDOA assi stance data.

1. Ensurethat the UE isin state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. Configure Cell 2 on SCC1 and Cell 3 and Cell 4 on SCC2 according to TS 36.521-3 [25] Annex C.0 and C.1 for
al downlink physical channels.

3. The SSshall configure the SCells (Cell 2 and Cell 3) on the SCCs as per TS 36.508 [18] clause 5.2A .4.

4. The SS activates the SCells (Cell 2 and Cell 3) by sending the Activation/Deactivation MAC control element
according to TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause
8.3.3.2.

5. The SSshall send aRESET UE POSITIONING STORED INFORMATION message.

6. Set the parameters according to Table 10.6.5-1. Propagation conditions are set according to clause 4.7.2.2
(ETU30).

7. T1darts.

8. The SSshall transmit an RRCConnectionReconfiguration message with the DRX configuration. PDCCHs
indicating new transmissions shall be sent continuoudly until the start of T2 to ensure that the UE would not
enter the DRX state before T2.

9. The UE shall transmit RRCConnectionReconfigurationCompl ete message.
9a. The SS shall transmit an LPP REQUEST CAPABILITIES message.

9b. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities
supported by the UE in the OTDOA-ProvideCapabilities | E.

10. The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData |E. The position of neighbour Cell 4 in the OTDOA-NeighbourCellInfoList is
randomly selected to be in the last 8 elements of the sequence for Test 1 and in the 7 elements of the relevant
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sequence for Test 2, and the position of Cell 1 and the position of Cell 2 are randomly selected to bein the 4
elements of the relevant sequence for Test 2, as described in 3GPP TS 37.571-5 [20], clause 7.3.2. If the UE

message at step 9b includes the ackRequested | E set to TRUE, then the SS shall send an acknowledgment in the
LPP PROVIDE ASSISTANCE DATA message.

11. The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the

OTDOA-RequestLocationlnformation |1E such that the UE receives the message AT ms before the start of T2,
where AT = 150 ms.

12. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 10.6.5-2.
13. When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 10.6.5-2.

14. The UE shall transmit aLPP PROVIDE LOCATION INFORMATION message including the
OTDOA-Providelocationlnformation | E within the response time (see clause 4.7.3) specified in clause 10.6.5.

For Test 1 the UE shall perform and report the RSTD measurement for Cell 4 with respect to the reference cell in
the OTDOA assistance data, Cell 3. If the UE transmits an OTDOA-ProvideLocationlnformation |E including
therstd field for Cell 4 within the response time then the number of successful testsisincreased by one. If the
UE fails to report the OTDOA-Providel ocationlnformation I1E with the rstd field included within the response
time then the number of failure testsisincreased by one.

For Test 2 the UE shall perform and report the RSTD measurements for Cell 1 with respect to the reference cell in
the OTDOA assistance data, Cell 3 and also Cell 2 with respect to the reference cell in the OTDOA assistance
data, Cell 3 and aso Cell 4 with respect to the reference cell in the OTDOA assistance data, Cell 3. If the UE
transmits an OTDOA-Providel ocationlnformation | E including the rstd field for Cell 1 (with respect to Cell 3)
and Cell 2 (with respect to Cell 3) and Céll 4 (with respect to Cell 3) within the response time then the number of
successful testsisincreased by one. If the UE fails to report the OTDOA-ProvidelLocationlnformation |E with
the three rstd fields included within the response time then the number of failure testsis increased by one.

15. If the UE message at step 14 includes the ackRequested | E set to TRUE, the SS shall send aLPP
acknowledgement message.

16. Repeat steps 5-15 until the confidence level according to Annex D is achieved. For each iteration, at step 10
change the random positions of Cell 4 and Cell 1(for Test 2 only) and Cell 2(for Test 2 only) in the relevant
sequence in the OTDOA-Neighbour CellInfoList.

17. Repeat from clause 10.6.4.1 for Test 2.

10.6.4.3 Message contents

Table 10.6.4.3-1: RESET UE POSITIONING STORED INFORMATION

Derivation Path: 36.509 [11] clause 6.9

Information Element Value/remark Comment Condition
UE Positioning Technology 00000001 OTDOA
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Table 10.6.4.3-2: MAC-MainConfig-RBC: TDD RSTD Measurement Reporting Delay for Carrier
Aggregation

Derivation Path: TS 36.508 [18] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

Information Element Value/remark Comment Condition
MAC-MainConfig-RBC ::= SEQUENCE {
drx-Config CHOICE {
setup SEQUENCE {
onDurationTimer psfl
drx-InactivityTimer psfl
drx-RetransmissionTimer sfl
longDRX-CycleStartOffset CHOICE {
sf320 0
}
shortDRX Not present
}
}

Table 10.6.4.3-2a: LPP Request Capabilities

Information Element Value/remark
otdoa-RequestCapabilities TRUE
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Table 10.6.4.3-3: LPP RequestLocationIinformation

Derivation Path: 36.355 clause 6.2

Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionID SEQUENCE {
Initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
cl CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢l CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationinformation
SEQUENCE {
locationIinformationType locationMeasurementsRe
quired
triggeredReporting Not present
periodicalReporting Not present
additionallnformation onlyReturninformationRe
quested
gos SEQUENCE {
horizontalAccuracy Not present
verticalCoordinateRequest FALSE
verticalAccuracy Not present
responseTime SEQUENCE {
time Test1: 3 See clause 10.6.5
Test2: 6
responseTimeEarlyFix-r12 Not present Rel-12
onwards
}
velocityRequest FALSE

}

environment

Not present

locationCoordinateTypes

Not present

velocityTypes

Not present

a-gnss-RequestLocationinformation

Not present

otdoa-RequestLocationInformation
SEQUENCE {

assistanceAvailability

FALSE

}

ecid-RequestLocationinformation

Not present

epdu-RequestLocationinformation

Not Present
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Table 10.6.4.3-4: LPP ProvideAssistanceData

Derivation Path: 36.355 clause 6.2

Information Element

Value/remark

Comment

Condition

LPP-Message ::= SEQUENCE {

transactionID SEQUENCE {

Initiator locationServer
transactionNumber (0..255)

}

endTransaction TRUE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {

¢l CHOICE {

provideAssistanceData SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideAssistanceData-r9 SEQUENCE {

commonlEsProvideAssistanceData

Not present

a-gnss-ProvideAssistanceData

Not present

otdoa-ProvideAssistanceData SEQUENCE 