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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 the first digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part 1 of a multi-parts TS:

3GPP TS 37.571-1: User Equipment (UE) conformance specification for UE positioning; Part 1: Conformance
test specification.

3GPP TS 37.571-2: User Equipment (UE) conformance specification for UE positioning; Part 2: Protocol
conformance.

3GPP TS 37.571-3: User Equipment (UE) conformance specification for UE positioning; Part 3: Implementation
Conformance Statement (ICS).

3GPP TS 37.571-4: User Equipment (UE) conformance specification for UE positioning; Part 4: Test suites.

3GPP TS 37.571-5: 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, NB-IOT and NR 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),

- for E-UTRA: Assisted Global Navigation Satellite System (A-GNSS), Observed Time Difference of Arrival
(OTDOA), Enhanced Cell ID (ECID), Metropolitan Beacon System (MBS), Wireless Local Area Network
(WLAN), Bluetooth Low Energy (BLE),

- for NB-IOT: Observed Time Difference of Arrival (OTDOA), [others FFS], and

- for NR: Assisted Global Navigation Satellite System (A-GNSS), Observed Time Difference of Arrival
(OTDOA), Enhanced Cell ID (ECID), Metropolitan Beacon System (MBS), Wireless Local Area Network
(WLAN), Bluetooth Low Energy (BLE).

Tests are only applicable to those mobiles that are intended to support the appropriate functionality. To indicate the
circumstances in which tests apply, this is 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.

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

o For a specific reference, subsequent revisions do not apply.

e For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document unless the context in which the reference is made suggests a different Release is
relevant (information on the applicable release in a particular context can be found in e.g. test case title,
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 Methods 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".
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[8]

[12]
[13]
[14]

[15]
[16]
[17]

[22]

[25]

IS-GPS-200, Revision D, Navstar GPS Space Segment/Navigation User Interfaces, March 7th,
2006.

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.
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3

3.1

Definitions, symbols and abbreviations

Definitions

For the purposes of the present document, the terms and definitions given in 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].

B1I
B1C
B2a
B3I
El
E5
E6
Gl

G2

k
L1 C/A

LIC
L2C
L5

PRP

G

Panss,, i

Io

Tot

BeiDou B1I navigation signal with carrier frequency of 1561.098 MHz

BeiDou B1C navigation signal with carrier frequency of 1575.420 MHz.

BeiDou B2a navigation signal with carrier frequency of 1176.450 MHz.

BeiDou B3I navigation signal with carrier frequency of 1268.520 MHz.

Galileo E1 navigation signal with carrier frequency of 1575.420 MHz.

Galileo ES navigation signal with carrier frequency of 1191.795 MHz.

Galileo E6 navigation signal with carrier frequency of 1278.750 MHz.

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

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

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

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

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

GPS or QZSS L2 Civil navigation signal with carrier frequency of 1227.600 MHz.

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

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

Geometry Matrix.

Measured pseudo-range of satellite i of GNSS,,.
Weighting Matrix.

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

State vector of user position and clock bias.

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

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.

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

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.
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N, The power spectral density of a white noise source (average power per RE normalised to the

subcarrier spacing), simulating interference from cells that are not defined in a test procedure, as
measured at the UE antenna connector.
PRSE_ /Iot The ratio 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 Assisted Galileo and Additional Navigation Satellite Systems

A-Galileo Assisted-Galileo

A-GLONASS  Assisted-- GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (English: Global Navigation
Satellite System)

A-GNSS Assisted Global Navigation Satellite System

A-GPS Assisted - Global Positioning System

AP Access Point

AWGN Additive White Gaussian Noise

BDS BeiDou Navigation Satellite System

BLE Bluetooth Low Energy

BSS Bluetooth System Simulator

BSSID Basic Service Set [Dentification

C/A Coarse/Acquisition

DL-AoD Downlink Angle-of-Departure

DL-PRS Downlink Positioning Reference Signal

DL-TDOA Downlink Time Difference Of Arrival

DRX Discontinuous Reception

DUT Device Under Test

ECEF Earth Centred, Earth Fixed

ECID Enhanced Cell Identification

EPRE Energy Per Resource Element

EN-DC E-UTRA-NR Dual Connectivity

E-UTRA Evolved UMTS Terrestrial Radio Access

E-UTRAN Evolved UMTS Terrestrial Radio Access Network

FDD Frequency Division Duplex

GANSS Galileo and Additional Navigation Satellite Systems

GEO Geostationary Earth Orbit

GLONASS GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (English: Global Navigation Satellite
System)

GNSS Global Navigation Satellite System

GPS Global Positioning System

GSS GNSS System Simulator

HD-FDD Half Duplex - Frequency Division Duplex

HDOP Horizontal Dilution Of Precision

ICD Interface Control Document

ICS Implementation Conformance Statement

IGSO Inclined Geosynchronous Satellite OrbitIS

IS Interface Specification

LOS Line Of Sight

LPP LTE Positioning Protocol

MBS Metropolitan Beacon System

MSS MBS System Simulator

MEO Medium Earth Orbit

Multi-RTT Multi-Round Trip Time

NB-IOT Narrow Band - Internet Of Things

NE-DC NR-E-UTRA Dual Connectivity

NGEN-DC NG-RAN E-UTRA-NR Dual Connectivity
NG-RAN E-UTRA NG-RAN E-UTRA Radio Access
NG-RAN NR  NG-RAN NR Radio Access
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NPRS NB-IOT Positioning Reference Signal
NR New Radio
NR-DC NR-NR Dual Connectivity
NR E-CID NR Enhanced Cell ID (positioning method)
OCNG OFDMA Channel Noise Generator
OCNS Orthogonal Channel Noise Simulator
OTA Over The Air
OTDOA Observed Time Difference Of Arrival
PBCH Physical Broadcast Channel
PCC Primary Component Carrier
PCell Primary Cell
PCFICH Physical Control Format Indicator Channel
PDCCH Physical Downlink Control Channel
PDSCH Physical Downlink Shared Channel
PHICH Physical Hybrid ARQ Indictor Channel
PPM Parts per million
PRS Positioning Reference Signal
PRS-RSRP Positioning Reference Signal based Reference Signal Received Power
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
SV ID Space Vehicle Identity
TBS Terrestrial Beacon System
TDD Time Division Duplex
TOD Time Of Day
TOW Time Of Week
TTFF Time To First Fix
UE User Equipment
UL-SRS Uplink Sounding Reference Signal
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 requirements in the
remainder of the document.
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4.2 GNSS test conditions

4.2.0

In this clause the terms GNSS and A-GNSS also include the cases where the only satellite system used is GPS unless
otherwise stated.

General

4.2.1 GNSS signals

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

422

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

GNSS frequency

423

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 GNSS multi-path conditions

Doppler frequency difference between direct and reflected signal paths is 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.

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 (where k in Table 4.2.3
is the GLONASS frequency channel number).

Table 4.2.2: Values of X and Y for GNSS Signals

System Signals X [m] Y [dB]
E1 125 -4.5
Galileo Eb5a 15 -6
E5b 15 -6
L1 C/A 0.5 chip/ -6
. 150m
GPS/MGoggrnlzed 1c 125 45
L2C 150 -6
L5 15 -6
G1 275 -12.5
GLONASS G2 275 -12.5
BDS B1l 75 -4.5
B1C 125 -4.5
B2a 15 -6
B3l 15 -6
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Table 4.2.3: Values of N for GNSS Signals

System Signals N
E1 1540
Galileo E5a 115
E5b 118
L1 C/A 1540
GPS/Modernized L1C 1540
GPS L2C 1200
L5 115
G1 3135.03+k-1.10
GLONASS G2 2438.36 + k - 0.86
BDS B1l 763
B1C 1540
B2a 115
B3l 124

The initial carrier phase difference between taps shall be randomly selected between 0 and 2 7 radians. The initial 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 simulated. The relative power levels of each signal type for each GNSS are defined in Table 4.2.4.
The individual test scenarios in clauses 6, 7 and 13 define the reference signal power level for each satellite. The power
level of each simulated satellite signal type shall be set to the reference signal power level defined in each test scenario
in clauses 6, 7 and 13 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 QZSS SBAS BDS
GPS

Signal power E1 | 0dB | L1C/A 0dB G1 | 0dB | L1 0dB | L1] 0odB | B1l | D1 | 0dB
levels relative to C/IA D2 | +5dB
reference power ["Eg | +2 dB L1C +15dB | G2 | -6dB | L1C | +1.5dB B1C | D1 | 0dB
levels E5 | +2dB L2C -1.5dB L2C | -1.5dB B2a | D1 0dB
L5 +3.6 dB L5 | +3.6dB B3l | D1 | 0dB

D2 | +5dB

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: The signal power levels in 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 for B11, B1C, B3I and B2a
signal types and D2 represents GEO satellites for B11 and B3I signal types.

4.2.6 GNSS multi System Time Offsets

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

4.3.1 UTRA frequency band and frequency range

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

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

4.3.2 UTRA frequency

For the UTRA tests in clause 5 the UTRA frequency 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 tests in 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

441 E-UTRA frequency band and frequency range

The E-UTRA A-GNSS tests in clause 7, MBS tests in clause 11, WLAN and BLE tests in clause 12 are performed on
the mid range EARFCN of the E-UTRA operating frequency band of the UE and the channel bandwidth as defined in
TS 36.508 [18] clause 4.3.1.

If the UE supports multiple E-UTRA frequency bands then the A-GNSS Sensitivity tests in clause 7.1 shall be repeated
in each supported E-UTRA frequency band.

The E-UTRA ECID tests in clause 8 and the OTDOA tests in clauses 9 and 10 are performed on the EARFCN(s) of the
E-UTRA operating frequency band of the UE and the channel bandwidth(s) specified in the test cases and as defined in
TS 36.508 [18] clause 4.3.1 and 4.4.2.

4.4.2 Groups of bands

The E-UTRA tests use the band groupings defined in TS 36.521-3 [25] clause 3.5.1 in order to increase the readability
of the specification.

Table 4.4.2-1: Void
Table 4.4.2-2: Void

Table 4.4.2-3: Void

443 Sensors

All the minimum performance requirements in 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.

4.4A LPP transport mechanism for E-UTRA
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The E-UTRA A-GNSS minimum performance requirements tested in this specification are agnostic as to whether the
LPP session is performed over the Control Plane or the User Plane. Thus, the E-UTRA A-GNSS test cases in clause 7
support both configurations. The user can select either of the two options to run the test.

4.5 A-GNSS test conditions

451 General

Clauses 5, 6, 7 and 13 define the minimum performance requirements for both UE based and UE assisted A-GNSS
UEs. If a UE supports both modes then it shall be tested in both modes.

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.

45.2.3 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.

4524 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 previously 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 and NR measurement parameters

4.5.3.1 UE based A-GNSS measurement parameters

In case of UE-based A-GNSS, the measurement parameters are contained in the LPP GNSS-LocationInformation 1E
which is included in the 4-GNSS-ProvideLocationInformation 1E provided in the LPP message of type PROVIDE
LOCATION INFORMATION. The measurement parameter in case of UE-based A-GNSS is 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-SignalMeasurementInformation 1E which is included in the A-GNSS-ProvideLocationInformation 1E provided in
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the LPP message of type PROVIDE LOCATION INFORMATION. The measurement parameters in case of UE-
assisted A-GNSS are the UE GNSS code phase measurements, as specified in TS 36.302 [5] and TS 36.214 [6]. The UE
GNSS code phase measurements are converted into a horizontal position estimate using the procedure detailed in
Annex B.

4533 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.

4534 Response time

Max Response Time is defined as the time starting from the moment that the UE has received the LPP message of type
REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP 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 previously 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 and in TS 38.509 [44]
clause 6.3.5 for the purpose of deleting this information.

454 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 a transformation procedure is outlined in Annex B.

4.6 ECID test conditions

4.6.1 Simulated cells

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

4.6.2 Propagation conditions

46.21 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 20472T, with 2T, resolution for UE Rx -
Tx time difference less than 4096T, 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.

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 TUERxTXx < 2 Ts
0000
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RX-TX_TIME_DIFFERENCE_FDD 2 < TuereTx < 4 Ts
RX-TX_TIME_IZ?IIQ(I):LRENCE_FDD 4 <TuereTx <6 Ts

0002
RX-TX_TIME_DIFFERENCE_FDD 4092 < Tue ror < 4004 Ts
RX-TX_TIME_EiIg?:?ERENCE_FDD 4094 < Tue reTx < 4096 Ts
RX-TX_TIME_T:)ZI(;AI;TERENCE_FDD 4096 < Tue reTx < 4104 Ts
RX-TX_TIME_TDZII(Z?Z?ERENCE_FDD 4104 < Tue reTx < 4112 T
2049
RX-TX_TIME_DIFFERENCE_FDD 20456 < Tue Rt < 20464 Ts
RX-TX_TIME__D4I|2?:3ERENCE_FDD 20464 < Tue Rx-Tx < 20472 Ts
RX-TX_TIME_D::IEZ:;IERENCE_FDD 20472 < TUE Re-Tx Ts

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

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 TuUE Rx-Tx < 626 Ts
RX-TX_TIME_DIFFERENCE_TDD_0001 626 < TuE Rx-Tx < 628 Ts
RX-TX_TIME_DIFFERENCE_TDD_0002 628 < Tue rx-Tx < 630 Ts
RX-TX_TIME_DIFFERENCE_TDD_2046 4716 < TuerxTx <4718 Ts
RX-TX_TIME_DIFFERENCE_TDD_ 2047 4718 < Tue rx-Tx <4720 Ts
RX-TX_TIME_DIFFERENCE_TDD_ 2048 4720 < Tuerx-Tx <4728 Ts
RX-TX_TIME_DIFFERENCE_TDD_ 2049 4728 < Tue rx-Tx <4736 Ts
RX-TX_TIME_DIFFERENCE_TDD_4093 21080 < Tue rx-Tx < 21088 Ts
RX-TX_TIME_DIFFERENCE_TDD_4094 21088 < Tue rx-Tx < 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 cases in clause 9.1, a multi 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 cases in clause 9.2, a multi cell environment as defined in 3GPP TS
36.508 [18] with Cell 1 (called Cell 1 in the tests), Cell 3 (called Cell 2 in the tests), and Cell 6 (called Cell 3 in the

tests) (if needed in the test) is used.

For the intra-frequency OTDOA measurement test cases for UE Category M1/M2 in clause 9.3, a multi 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 cases for UE Category M1/M2 in clause 9.4, a multi cell
environment as defined in 3GPP TS 36.508 [18] with Cell 1 (called Cell 1 in the tests), Cell 3 (called Cell 2 in the tests),
and Cell 6 (called Cell 3 in the tests) (if needed in the test) is used.
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For the intra-frequency NB-IOT OTDOA measurement accuracy test cases in clause 9.5, a multi cell environment with
LTE Cell 1 and Cell 1a (see 3GPP TS 36.508 [18] Clause 4.4.2) and NB-IOT Ncell 1 and Ncell 1a (see 3GPP TS
36.508 [18] Clause 8.1.4.2) is used.

For the intra-frequency NB-IOT OTDOA measurement reporting delay test cases in clause 9.5, a multi cell environment
with NB-IOT Ncell 1, Ncell 1a and Neell 2 (see 3GPP TS 36.508 [18] Clause 8.1.4.2) is used.

For the inter-frequency NB-IOT OTDOA measurement accuracy test cases in clause 9.6, a multi cell environment with
LTE Cell 1 and Cell 1a (see 3GPP TS 36.508 [18] Clause 4.4.2) and NB-IOT Ncell 1 and Ncell 1a (see 3GPP TS
36.508 [18] Clause 8.1.4.2) is used.

For the inter-frequency NB-IOT OTDOA measurement reporting delay test cases in clause 9.9, a multi cell environment
with NB-IOT Ncell 1, Ncell 1a and Ncell 2 (see 3GPP TS 36.508 [18] Clause 8.1.4.2) is used.

For the OTDOA measurement test cases for Carrier Aggregation in clause 10, a multi cell environment is used with
Cell 1 as the PCell on the PCC, Cell 2 is an active SCell on the SCC, and Cell 3 is a neighbour cell on the SCC. For the
OTDOA measurement test cases for 3 DL Carrier Aggregation in clause 10, a multi cell environment is used with Cell 1
as the PCell on the PCC, Cell 2 is an active SCell on SCCI1, Cell 3 is an 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 cells transmit 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.

- The physical 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
antenna input is given in the individual 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 LPP message of type
REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP message of type PROVIDE
LOCATION INFORMATION on the Uu interface. The response time specified for the Measurement Reporting Delay
test cases assumes that the UE shall not reuse 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 and in TS 38.509 [44] clause 6.3.5 for the purpose of deleting this
information.

4.7.4 RSTD reporting range

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

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

Table 4.7.4-1: RSTD report mapping

Reported Value | Measured Quantity Value | Unit
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RSTD_0000 -156391 > RSTD Ts

RSTD_0001 -15391 < RSTD < -15386 Ts

RSTD_2258 -4106 < RSTD < -4101 Ts

RSTD_2259 -4101 < RSTD < -4096 Ts

RSTD_2260 -4096 < RSTD < -4095 Ts

RSTD_2261 -4095 < RSTD < -4094 Ts

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 signal is defined at the antenna connector of the UE. For UE with integral antenna only, a reference antenna
with a gain of 0 dBi is assumed.

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

4.8.2.1 Static

See TS 36.521-1 [24] clause B.1.
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48.2.2 Multi-path fading
According to the Extended Pedestrian A model with a Maximum Doppler frequency of SHz (EPA 5Hz) in TS 36.521-1
[24] clauses B.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 LPP message of type
REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP message of type PROVIDE
LOCATION INFORMATION on the Uu interface. The response time specified for the Measurement 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 and in TS 38.509 [44] clause 6.3.5 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, a reference antenna
with a gain 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 is in passive scan mode, this interval 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.

The WLAN Test Frequency IDs to be used during the tests are specified in the test cases and are as defined in TS
36.508 [18] clause 4.3.1.6.

4.9.2 Propagation conditions

4.9.2.1 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 LPP message of type
REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP message of type PROVIDE
LOCATION INFORMATION on the Uu interface. The response time specified for the Measurement 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 and in TS 38.509 [44] clause 6.3.5 for the purpose of deleting this information.

494 Void

410 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, a reference antenna
with a gain of 0 dBi is assumed.
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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 slots or in non-overlapping BLE advertising frequency
channels. The BLE advertising channels are Channel 37 (2402 MHz), Channel 38 (2426 MHz) and Channel 39 (2480
MHz). 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 LPP message of type
REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP message of type PROVIDE
LOCATION INFORMATION on the Uu interface. The response time specified for the Measurement 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 and in TS 38.509 [44] clause 6.3.5 for the purpose of deleting this information.

411 NB-IOT test conditions

4.11.1 Groups of bands

The NB-IOT tests use the band groupings defined in TS 36.521-3 [25] clause 3.5.1 in order to increase the readability
of the specification

Table 4.11.1-1: Void

4.11.2 NB-IOT inband mode

The E-UTRA donor cell shall use the settings defined in Clause 4.4.1 unless otherwise stated.

412 NR test conditions

4.12.1 NR terminology

The terminology used in this specification for NR architecture options is described below.

Table 4.12.1-1: NR terminology

Terminology Abbreviation
NSA
E-UTRA-NR Dual Connectivity EN-DC
NR-E-UTRA Dual Connectivity NE-DC
NG-RAN E-UTRA-NR Dual Connectivity NGEN-DC
SA
NG-RAN NR Radio Access NG-RAN NR
NG-RAN E-UTRA Radio Access NG-RAN E-UTRA

4.12.2 NR frequency band and frequency range
The A-GNSS tests in clause 13, MBS tests in clause 11, WLAN tests in clause 15 and BLE tests in clause 16 are, where

relevant, performed on the NR test frequency and default channel bandwidth of the NR operating frequency band of the
UE as defined in TS 38.508-1 [45] clause 4.3.1. .
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The A-GNSS requirements and tests in clause 13 apply for NR UE in FR1 and FR2.

If connectivity is NR (see TS 38.508-1 [45] clause 4.5) and if the UE supports multiple NR frequency bands then the A-
GNSS Sensitivity tests in clause 13.2 shall be repeated in each supported NR frequency band.

If connectivity is EN-DC (see TS 38.508-1 [45] clause 4.5) and if the UE supports multiple EN-DC configurations, then
the A-GNSS Sensitivity tests in clause 13.2 shall be performed in one EN-DC band combination in each of the
applicable frequency group combination as specified in clause 4.12.6.

The NR OTDOA tests in clause 14 are performed on the ARFCN(s) of the operating frequency band of the UE and the
channel bandwidth(s) specified in the test cases and as defined in FFS.

4.12.3 Groups of bands

The NR tests use the band groupings defined in TS 38.533 [47] clause 3A.4 in order to increase the readability of the
specification.

Table 4.12.3-1: Void

Table 4.12.3-2: Void

4124 Sensors

All the minimum performance requirements in clause 13 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 38.509 [44] clause 6.3.5 for the purpose of disabling any such sensors.

4.12.5 Default signal conditions for FR2
For NR FR2, the connection between the SS and the DUT shall be OTA.

For the RAT-Independent test cases defined in clause 13, the SS shall ensure that a stable OTA link between the SS and
the DUT can be established and maintained throughout the test. This link shall be sufficient to provide stable LPP
message transmissions between the SS and the DUT. The connection for the other technologies (i.e. non-NR) used for
the tests in clause 13 (e.g. LTE, GNSS, WLAN ...) shall be conducted.

For the RAT-Dependent test cases defined in clauses 14, 15 and 16, a calibrated NR FR2 signal is required. The
requirements OTA test method are defined in clause 7.1.3 of TS 38.508-1 [45].

4.12.6 Frequency Bands for Testing

4.12.6.1 EN-DC band combination groups

For the A-GNSS sensitivity requirements in EN-DC operation mode with uplink assigned to E-UTRA and NR
frequency bands, the A-GNSS Sensitivity tests in clause 13.2 shall be performed in one EN-DC band combination in
each of the supported frequency group combination specified in TS 38.171 [43] Table B.1.13.1-1, where the frequency
groups are defined in TS 38.171 [43] Table B.1.13.1-2.

4.12.6.2 Applicable EN-DC band combinations for performing A-GNSS Sensitivity
Requirements

The A-GNSS Sensitivity tests in clause 13.2 when in EN-DC operation mode shall be performed in EN-DC band
combinations that can generate second or third order intermodulation products falling into the following GNSS receiver
bands for the particular GNSS (where supported by the UE):

- GPSLI1C/A: 1574.3970 — 1576.4430 MHz
- Galileo E1/GPS L1C: 1573.3740 — 1577.4660 MHz
- GLONASS G1: 1597.5515 - 1605.8860 MHz
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- BDSBII: 1559.0520 — 1563.1440 MHz

For each frequency group combination in TS 38.171 [43] Table B.1.13.2-1, in the case that the UE supports only one
GNSS, only one EN-DC band combination shall be used for testing for the supported GNSS. In the case the UE
supports more than one GNSS then the one EN-DC band combination used for testing shall be common across the
supported GNSSs unless there is no common EN-DC band combination in which case the tests shall be repeated as
necessary.

4.12.6.3 Test frequencies for EN-DC band combinations

For performing the A-GNSS Sensitivity tests in clause 13.2 in EN-DC operation mode, the E-UTRA and NR
frequencies and channel configurations shall be selected to ensure the intermodulation products fall into the GNSS
receiver bands as defined in TS 38.171 [43] clause B.1.13.2 for the particular GNSS.

4.13 LPP transport mechanism for NR

The NR A-GNSS minimum performance requirements tested in this specification are agnostic as to whether the LPP
session is performed over the Control Plane or the User Plane. Thus, the NR A-GNSS test cases in clause 13 support
both configurations. The user can select either of the two options to run the test.

414 Multi-RTT test conditions

4141 Simulated cells

For the Multi-RTT measurement test cases in clause 15 a cell environment as defined in 3GPP TS 38.508-1 [45] with
NR Cell 1 and NR cell 2 are used. The default parameters for simulated cells are the same as specified in 3GPP TS
38.508-1 [45].

4.14.2 Propagation conditions

See TS 38.533 [47] clause C 2.

4.14.3 Measurement Reporting Requirements

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 TTIDCCH where TTIDCCH is the duration of subframe or slot or
subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This
measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.

4.14.4 Measurement Period Requirements

4.14.4 1 Measurement Period Requirements within Measurement Gaps

When physical layer receives last of NR-Multi-RTT-ProvideAssistanceData message and NR-Multi-RTT-
RequestLocationInformation message from LMF via LPP [49], UE shall be able to measure multiple (up to the UE
capability specified in TS 38.133 clause 9.9.4.3) UE Rx-Tx time difference measurements as defined in TS 38.215 [57]
in configured positioning frequency layers within the measurement period TygrxTx Total MS.

TygrxTx, Total = ZiL:1 Tygrxrx,i T (L—1)= maX(Teffect,i)-
where i is the index of positioning frequency layer,

TukerxTx; 15 the measurement period for UE Rx-Tx time difference measurements in positioning frequency layer i
as further defined in this clause,

L is total number of positioning frequency layers, and

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17 58 ETSI TS 137 571-1 V17.3.1 (2024-02)

Tefrect,i 1s the periodicity of the UE Rx-Tx time difference measurement in positioning frequency layer i as
defined further in this clause.

slot
NPRS,il ILavauabze_PRs,i

TUERXTx,i = (kmultiTEG,i * CSSFi * Ceil( Kp,PRS,i) * NRxBeam,i * [ N’ N ] * Nsample - 1) * Teffect,i

+ T]ast,i
Where

CSSF; is the carrier-specific scaling factor for NR PRS-based measurement in the positioning frequency layer i as
defined in TS 38.133 clause 9.1.5.2,

Kmutitec,i 18 the scaling factor for measurement of same PRS resource with multiple Rx TEGs.

kmuieireg =1 if UE is not requested by LMF to measure a PRS resource with multiple Rx TEGs via
measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 or measureSameDL-PRS-
ResourceWithDifferentRxTxTEGs-r17 [49] in NR-Multi-RTT-RequestLocationlnformation,;

otherwise,

kmuitirec=NrEg,i> if UE is not capable of receiving same DL PRS resource simultaneously from multiple Rx
TEGs, and

NTEG,i

kmultiTE(;:[m] if UE is capable of receiving the same DL PRS resource simultaneously from

multiple Rx TEGs.
where

Nrgg,; is the number of Rx TEGs or RxTx TEGs with which UE is requested to measure a PRS resource
indicated via measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 or measureSameDL-PRS-
ResourceWithDifferentRxTxTEGs-r17 [49] in NR-Multi-RTT-RequestLocationlnformation, and in case ‘n0’ is
indicated, Nrg¢ ; is the maximum number of Rx TEGs with which UE can support to measure the same PRS
resource as reported in NR-UE-TEG-Capability, and

krEG simuy; 15 the number of Rx TEGs UE can measure simultaneously which is reported via
measureSameDL-PRS-ResourceWithDifferentRxTEGsSimul.

Ko prs;i is a scaling factor for a positioning frequency layer to be measured within the associated measurement
gap pattern, which is defined as Kj, prsi = Niotat / Navaitabte for UE configured with concurrent measurement gap,
and K, prg;i = 1 for UE not configured with concurrent measurement gap.

For a window W of duration max(Tpgs ; MGRP_max), where MGRP max is the maximum MGRP across all
configured per-UE MG and per-FR MG within the same FR as the positioning frequency layer, and starting
at the beginning of any associated gap occasions covering the PRS occasion:

Niotar 15 the total number of associated gap occasions covering PRS occasions within the window,
including both dropped and non-dropped instances of the associated measurement gap within the window,
and

Navailable 18 the number of non-dropped associated gap occasions covering PRS occasions within the
window W, after further accounting for MG collisions by applying the selected gap collision rule

Requirements do not apply if Navaitable =0.

Ngxpeam, 18 the scaling factor for Rx beam sweeping, and Ngypeqm =1 if positioning frequency layer i is in FR1 and if
positioning frequency layer i is in FR2, Npypoam; 1s equal to the value reported by the UE in
supportedLowerRxBeamSweepingFactor-FR2 if the UE supports the capability for the band containing positioning
frequency layer i, and the LMF indicates lowerRxBeamSweepingFactor-FR2 in NR-Multi-RTT-
RequestLocationlnformation. Npypeqm,; i equal to 8, otherwise.

Lavaitapie prs,i 18 the time duration of available PRS resources in the positioning frequency layer 7, to be measured
during Tyyaitapie prs,i> and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214 [56].
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For calculation of Lgyqiiapie prs,i> Only the PRS resources unmuted and fully or partially overlapped with MG are
considered.

lealf{’;i is the maximum number of DL PRS resources of positioning frequency layer i configured in a slot,

{N, T} is UE capability combination per band where N is a duration of DL PRS symbols in ms corresponding to
durationOfPRS-ProcessingSysmbols in TS 37.355 [49] processed every T ms corresponding to durationOfPRS-
ProcessingSymbolsIinEveryTms in TS 37.355 [49] for a given maximum bandwidth supported by UE
corresponding to supportedBandwidthPRS in clause 4.2.7.2 of TS 37.355 [49],

N’ is UE capability for number of DL PRS resources that it can process in a slot corresponding to max~NumOfDL-
PRS-ResProcessedPerSlot as specified in clause 6.4.3 of TS 37.355 [49],

Nsampte is the number of UE Rx-Tx time difference measurement samples:

- Nggmpie= 4 if the UE is not capable of supportedDL-PRS-ProcessingSamples-RRC-CONNECTED defined in
[49].

- Nggmpie= 1 if the UE is capable of supportedDL-PRS-ProcessingSamples-RRC-CONNECTED defined in
[49] and LMF requests the UE to perform positioning measurements with reduced number of samples by
reducedDL-PRS-ProcessingSamples [34] and the following conditions are met:

- PRS bandwidth is within the active BWP and

- Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within
6 dB.

- Nggmpie= 2 if the UE is capable of supportedDL-PRS-ProcessingSamples-RRC-CONNECTED defined in
[49] and the LMF requests the UE to perform positioning measurements with reduced number of samples by
reducedDL-PRS-ProcessingSamples [34] but the following conditions are not met:

- PRS bandwidth is within the active BWP and

- Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within
6 dB.

- Nggmpie= 4 otherwise.

Tase i 1s the measurement duration for the last UE Rx-Tx time difference measurement sample in the positioning
layer i, including the sampling time and processing time, 7,5.; =T; * Tayaitabie prs,i »

Tefrect is periodicity of UE Rx-Tx time difference measurement in positioning frequency layer i

T;

Teffecti = [ } * Tavaitable_PRS,i

Tavaitable Prs,i
where
T; corresponds to durationOfPRS-ProcessingSymbolsinEveryTms in TS 37.355 [49],
Tavailabie prsi = LCM (TPRS,i, M GRPi), the least common multiple between Tprs; and MGRP,
MGRP; is the measurement gap repetition periodicity in positioning frequency layer i.

Tprs,i is the PRS resource periodicity in positioning frequency layer i. If the positioning frequency layer i has more than

one DL PRS resource sets with different PRS periodicities with muting, T;frs withmuting _ Niuting * Tper » the least

. PRS with muti . .
common multiple of T, " ™" among DL PRS resource sets is used to derive Tpgs ;, where

Tfeﬁs is the periodicity of PRS resource sets given by the higher-layer parameter DL-PRS-Periodicity.

Nimuting 18 the scaling factor considering PRS resource muting. Nyyyeing = Tomsting * Lmuting> Where Tkt o is

the muting repetition factor given by the higher-layer parameter DL-PRS-MutingBitRepetitionFactor, and Lypyting 18
the size of the bitmap {b*}
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4.14.4.2 Measurement Period Requirements without Measurement Gaps
See TS 38.133 [50] clause 9.9.4.6.

4.14.5 Measurement Accuracy Requirements
The UE Rx-Tx time difference measurement accuracy requirements in this clause shall not apply, if:
Nra ofset defined in TS 38.133 Table 7.1.2-2 changes during the UE Rx-Tx measurement period or

if the uplink transmission timing changes during the UE Rx-Tx measurement period due to the network-configured
Timing Advance.

The UE Rx-Tx time difference measurement accuracy requirements in this clause shall apply provided that:

- The UE transmits SRS within [-160, 160] msec of at least one DL PRS resource of each of the TRPs in the
assistance data.

If the uplink transmission timing changes during the UE Rx-Tx measurement period due to the autonomous timing
adjustment defined in TS 38.133 clause 7.1.2 then:

- UE Rx-Tx measurement accuracy requirements shall apply for a cell, which is also the downlink reference cell
(defined in TS 38.133 section 7.1.1) for SRS transmission even if the uplink transmission timing changes during
the UE Rx-Tx measurement period due to autonomous adjustment.

- UE Rx-Tx measurement accuracy requirements shall not apply for a cell, which is not the downlink reference
cell (defined in TS 38.133 section 7.1.1) for SRS transmission, if the uplink transmission timing changes during
the UE Rx-Tx measurement period due to autonomous adjustment.

When a serving cell change occurs during the UE Rx-Tx measurement period, the UE Rx-Tx time difference

measurement accuracy requirements in this clause shall apply provided that the serving cell change does not impact
SRS configuration for the UE Rx-Tx measurement.

Note: The requirements for fading channel in this clause are derived based on TDL-A (30 ns delay spread, SHz) and
TDL-C (60 ns delay spread, 300 Hz) channel models for FR1 and FR2 respectively.

The accuracy requirements in Table 4.14.5-1 for FR1 are valid under the following conditions:
Conditions defined in clause 7.3 of TS 38.101-1 [54] for reference sensitivity are fulfilled.
PRP|4gm according to TS 38.133 Annex B.2.14 for a corresponding Band.

AWGN propagation condition.

Table 4.14.5-1: UE Rx-Tx time difference measurement accuracy in FR1 in AWGN

Conditions
Minimum | PRS PRS resource NR operating band IoN°*4 range
Accuracy Epsﬁit PRS SCS | repetition (Tray * groupsNote 2 Minimum Maximum
bandwidth Lpgs/KERS Note3 JoNote 1 lo
Toleres | a8 RE Kz ool | dBmBW
>24 15 NR_FDD _FR1_A,
NR_TDD _FR1_A, -121
NR_SDL FR1_A
NR FDD FR1 B -120.5
NR TDD FR1 C -120
NR_FDD_FR1 D,
£ 7840 2 24 NR_TDD FR1 D -119.5 -50
NR_FDD_FR1_E, 119
NR TDD FR1 E
NR FDD FR1 F -118.5
NR FDD FR1 G -118
NR _FDD FR1 H 1175
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+ 59+3 252 21 Note 6 Note 6 Note 6
* 30+8 >104 = Note 6 Note 6 Note 6
224 30 NR_FDD_FR1_A,
NR_TDD_FR1_A, -118
NR_SDL_FR1_A
NR_FDD_FR1_B -117.5
NR_TDD FR1 _C -117
NR_FDD_FR1_D,
+ 57+8 24 NR__TDD__FR1__D -116.5 -50
NR_FDD_FR1_E, 116
NR_TDD_FR1_E
NR_FDD_FR1_F -115.5
NR_FDD_FR1 G -115
NR_FDD_FR1_H -114.5
+ 3043 248 21 NOTE 6 NOTE 6 NOTE 6
+ 1548 2132 > NOTE 6 NOTE 6 NOTE 6
+ 29+3 224 60 NR_FDD_FR1_A,
NR_TDD_FR1_A, -115
NR_SDL_FR1_A
NR_FDD_FR1_B -114.5
NR_TDD _FR1_C -114
NR_FDD_FR1_D,
24 NR_TDD_FR1_D 1135 -50
NR_FDD_FR1_E, 113
NR_TDD FR1_E
NR_FDD_FR1_F -113.5
NR_FDD_FR1_G -113
NR_FDD _FR1 H -111.5
+ 15+3 > 64 21 NOTE 6 NOTE 6 NOTE 6
£ 748 > 132 2 NOTE 6 NOTE 6 NOTE 6
+ 101+3 224 15 24 NOTE 6 NOTE 6 NOTE 6
+ 75+8 -13 =252 21 NOTE 6 NOTE 6 NOTE 6
+ 3743 >104 21 NOTE 6 NOTE 6 NOTE 6
* 58+8 224 30 24 NOTE 6 NOTE 6 NOTE 6
+ 39+8 248 21 NOTE 6 NOTE 6 NOTE 6
+ 1643 2132 21 NOTE 6 NOTE 6 NOTE 6
+ 36+3 224 60 24 NOTE 6 NOTE 6 NOTE 6
+ 1643 > 64 21 NOTE 6 NOTE 6 NOTE 6
+ 8+8 > 132 21 NOTE 6 NOTE 6 NOTE 6
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: NR operating band groups are as defined in TS 38.133 Section 3.5.
NOTE 3: TrF;RpS, Lpgs , Kfﬁﬁb are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-PRS-
NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49].
NOTE 4: The lo is defined in PRS slots. The same lo range applies to PRS and non-PRS symbols. lo levels are different in
PRS and non-PRS symbols within the same slot.
NOTE 5: Tcis the basic timing unit defined in TS 38.211 [53].
NOTE 6: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.
NOTE 7: & is the margin determined from Table 4.14.5-5.

The accuracy requirements in Table 4.14.5-1a for FR1 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-1 [54] for reference sensitivity are fulfilled.

PRP|¢gm according to TS 38.133 Annex B.2.14 for a corresponding Band.

Number of measurement samples is less than 4

AWGN propagation condition.

Table 4.14.5-1a: UE Rx-Tx time difference measurement accuracy in FR1 in AWGN with reduced

measurement samples

[ Accuracy |

Conditions
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Minimum PRS PRS resource NR operating band loN°t* 4 range
EPsﬁcS)t PRS SCS repetition (Tray * groupsNote 2 Minimum Maximum
bandwidth Lons/KERS, N lotere o
TcNotes dB RB kHz ;'gsr: R/S dBm/BW
NR_FDD_FR1_A, -50
NR_TDD_FR1_A, -127
NR_SDL_FR1_A
NR_FDD_FR1_B -126.5 -50
NR_TDD FR1 C -126 -50
NR_FDD_FR1_D, 1255 -50
+ 59+% 0 252 15 21 NR_TDD FR1 D )
NR_FDD_FR1_E, 125 -50
NR_TDD_FR1_E
NR_FDD_FR1_F -124.5 -50
NR_FDD_FR1_G, 124 -50
NR_TDD_FR1_G
NR_FDD_FR1_H -123.5 -50
+ 30+56 >104 21 NOTE 6 NOTE 6 NOTE 6
NR_FDD_FR1_A, -50
NR_TDD_FR1_A, -124
NR_SDL_FR1_A
NR_FDD_FR1_B -123.5 -50
NR_TDD _FR1_C -123 -50
NR_FDD_FR1_D, 1225 -50
+ 3043 248 30 21 NR_TDD_FR1_D )
NR_FDD_FR1_E, 122 -50
NR_TDD _FR1_E
NR_FDD_FR1_F -121.5 -50
NR_FDD_FR1_G, 121 -50
NR_TDD_FR1_G
NR_FDD_FR1_H -120.5 -50
+ 1548 =132 >1 NOTE 6 NOTE 6 NOTE 6
NR_FDD_FR1_A, -50
NR_TDD_FR1_A, -121
NR_SDL_FR1_A
NR_FDD_FR1_B -120.5 -50
NR_TDD _FR1_C -120 -50
NR_FDD_FR1_D, 1195 -50
+ 1548 =64 60 21 NR_TDD _FR1 D )
NR_FDD_FR1_E, 119 -50
NR_TDD _FR1_E
NR_FDD_FR1_F -118.5 -50
NR_FDD_FR1_G, 118 -50
NR_TDD_FR1_G
NR_FDD_FR1_H -117.5 -50
£ 748 2132 >1 NOTE 6 NOTE 6 NOTE 6
+ 75+8 -6 >52 15 21 NOTE 6 NOTE 6 NOTE 6
+ 37+8 >104 21 NOTE 6 NOTE 6 NOTE 6
+ 39+6 248 30 21 NOTE 6 NOTE 6 NOTE 6
+ 16+5 2132 21 NOTE 6 NOTE 6 NOTE 6
+ 16+5 =64 60 21 NOTE 6 NOTE 6 NOTE 6
+ 8+5 2132 21 NOTE 6 NOTE 6 NOTE 6
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2:
NOTE 3:

NOTE 4:

NOTE 5:
NOTE 6:

NOTE 7:

NR operating band groups are as defined in Section 3.5.

Tr‘;RpS, Lpgs , Kfofﬁrslb are configured by higher layer parameter dlI-PRS-ResourceRepetitionFactor, dI-PRS-
NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49].

The lo is defined in PRS slots. The same lo range applies to PRS and non-PRS symbols. lo levels are different in
PRS and non-PRS symbols within the same slot.

Tc is the basic timing unit defined in TS 38.211 [53].

The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.

3 is the margin determined from Table 4.14.5-5.
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The relative accuracy requirements in Table 4.14.5-1b for FR1 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-1 [54] for reference sensitivity are fulfilled.

PRP|4¢gm according to TS 38.133 Annex B.2.14 for a corresponding Band.

AWGN propagation condition.

the two UE Rx-Tx time difference measurements are associated with the same RxTx TEG

Table 4.14.5-1b: UE Rx-Tx time difference relative measurement accuracy in FR1 in AWGN with TEG

reporting
Conditions
PRS lo Note 3 range
resource
Accurac . PRS PRS repetition . .
y PRS Esl/lot bandwidth PRS NR operating band Minimum .
SCs Note 1 (Trep * Lprs/ Note 4 Maximum lo
PRS groups lo
Kcomb)
Note 2
T Notes dB kHz RB dBm/SCS dBm’ZW"“a“
NR_FDD_FR1_A,
NR_TDD_FR1_A, 127 -50
NR SDL FR1 A
NR FDD FR1 B -126.5 -50
NR TDD FR1 C -126 -50
NR_FDD_FR1 D, -50
e, > [24 >4 NR_TDD_FR1_D 1255
15 NR_FDD_FR1_E, 125 -50
NR TDD FR1 E
NR FDD FR1 F -124.5 -50
NR_FDD_FR1_G, 124 -50
NR _TDD FR1 G
NR FDD FR1 H 1235 -50
98 +A =52 21 Note 6 Note 6 Note 6
42 + A 2104 2 Note 6 Note 6 Note 6
NR_FDD_FR1_A,
NR_TDD_FR1_A, -124 -50
NR SDL FR1 A
NR FDD FR1 B 1235 -50
. é/ﬁ’i)i NR TDD FR1 C 123 50
=" NR_FDD_FR1 D, -50
75 + A 6dB >24 >4 NR_TDD FR1 D 1225
30 NR_FDD_FR1_E, -50
ES(”F;Ff)i_ NR_TDD FR1_E -122
3B NR FDD FR1 F 1215 -50
NR_FDD_FR1_G, 121 -50
NR TDD FR1 G
NR FDD FR1 H -120.5 -50
48 + A 248 21 Note 6 Note 6 Note 6
24 +A 2132 21 Note 6 Note 6 Note 6
50 + A NR_FDD_FR1_A,
NR_TDD_FR1_A, 121 -50
NR SDL FR1 A
NR_FDD FR1 B -120.5 -50
NR TDD FR1 C -120 -50
NR_FDD_FR1_D, 1195 -50
224 24 NR TDD FR1 D )
60 NR_FDD_FR1_E, 119 50
NR _TDD FR1 E
NR FDD FR1 F -118.5 -50
NR_FDD_FR1_G, 118 -50
NR TDD FR1 G
NR FDD FR1 H -117.5 -50
24 + A =64 =1 Note 6 Note 6 Note 6
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10 +A

| | | =132 | 2 1 | Note 6 | Note6 | Note6

NOTE 1:
NOTE 2:

NOTE 3:
NOTE 4:
NOTE 5:

Minimum PRS bandwidth, which is minimum of the PRS bandwidths of resource j and resource i.

Minimum number of PRS resource repetitions among resource j and resource i. Tr"e%S,LpRS ,KCPORnfb are configured

by higher layer parameter dI-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and dI-PRS-
CombSizeNdefined in TS 37.355 [49], respectively.

lo is assumed to have constant EPRE across the bandwidth.

NR operating band groups in FR1 are as defined in TS 38.133 [50] clause 3.5.2.

Tc is the basic timing unit defined in TS 38.211 [53].

NOTE 6: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding

requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.

NOTE 7: Ais the value of the timing error margin for the RxTx TEG, reported via nr-UE-RXTXTEG-TimingErrorMargin. A
cannot be larger than the sum of the margins in table 4.14.5-5 (dependent on PRS/SRS BW) for any pair of

individual UE Rx-Tx time difference measurements associated with the RxTx TEG. .

The accuracy requirements in Table 4.14.5-2 for FR1 are valid under the following conditions:
Conditions defined in clause 7.3 of TS 38.101-1 [54] for reference sensitivity are fulfilled.
PRP|¢gm according to TS 38.133 Annex B.2.14 for a corresponding Band.

Fading propagation condition.

Table 4.14.5-2: UE Rx-Tx time difference measurement accuracy in FR1 in fading

Conditions
Minimum PRS PRS resource NR operating band loNote 4 range
Accuracy | PRS PRS SCS | repetition (TFRS « groupshote? Minimum Mgaximum
Es/lot | pandwidth Lpgs/ KRS Note3 loNote lo
TcNoes | 4B RB kHz soan! | aBmBW
24 15 NR_FDD_FR1_A,
NR_TDD_FR1_A, 121
NR_SDL_FR1 A
NR_FDD_FR1 B -120.5
NR_TDD _FR1 C -120
NR_FDD_FR1_D,
£ 137+5 24 NR_TDD_FR1_D 1195 -0
-3 NR_FDD _FR1_E, 119
NR_TDD _FR1 E
NR_FDD _FR1 F 118.5
NR_FDD _FR1 G 118
NR_FDD FR1 H 117.5
£ 96+5 >52 >1 NOTE 6 NOTE 6 NOTE 6
£ 62+5 >104 > NOTE 6 NOTE 6 NOTE 6
>24 30 NR_FDD_FR1_A,
NR_TDD_FR1_A, -118
NR_SDL_FR1 A
NR_FDD_FR1 B 117.5
NR TDD FR1 C 117
NR_FDD_FR1 D,
+87+3 24 NR_TDD_FR1_D 1163 -0
NR_FDD_FR1_E, 116
NR_TDD_FR1 _E
NR_FDD _FR1_F 1155
NR_FDD _FR1 G 115
NR_FDD_FR1_H 114.5
£ 68+5 >48 >1 NOTE 6 NOTE 6 NOTE 6
+ 44+5 >132 > NOTE 6 NOTE 6 NOTE 6
+ 59+5 =24 60 NR_FDD_FR1_A,
NR_TDD_FR1_A, 115
24 NR_SDL _FR1 A -50
NR_FDD _FR1 B 114.5
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NR _TDD FR1 C -114
NR_FDD_FR1_D,
NR_TDD_FR1_D 1135
NR_FDD_FR1_E, 113
NR_TDD_FR1_E
NR_FDD_FR1_F -113.5
NR_FDD_FR1_G -113
NR_FDD_FR1_H -111.5
+42+5 =64 21 NOTE 6 NOTE 6 NOTE 6
* 36+3 > 132 >1 NOTE 6 NOTE 6 NOTE 6
+ 180+3 >24 15 24 NOTE 6 NOTE 6 NOTE 6
+ 98+3 -13 >52 21 NOTE 6 NOTE 6 NOTE 6
+ 68+3 >104 21 NOTE 6 NOTE 6 NOTE 6
+ 87+3 =24 30 24 NOTE 6 NOTE 6 NOTE 6
+ 85+8 248 21 NOTE 6 NOTE 6 NOTE 6
* 44+8 >132 21 NOTE 6 NOTE 6 NOTE 6
* 139+3 24 60 24 NOTE 6 NOTE 6 NOTE 6
+ 46+5 > 64 21 NOTE 6 NOTE 6 NOTE 6
* 30+8 =132 21 NOTE 6 NOTE 6 NOTE 6
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: NR operating band groups are as defined in TS 38.133 Section 3.5.
NOTE 3: TEES, Lpgs , Kooy are configured by higher layer parameter dI-PRS-ResourceRepetitionFactor, di-PRS-
NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49].
NOTE 4: The lo is defined in PRS slots. The same lo range applies to PRS and non-PRS symbols. lo levels are different in
PRS and non-PRS symbols within the same slot.
NOTE 5: Tcis the basic timing unit defined in TS 38.211 [53].
NOTE 6: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.
NOTE 7: 4§ is the margin determined from Table 4.14.5-5.

The accuracy requirements in Table 4.14.5-3 for FR2 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-2 [55] for reference sensitivity are fulfilled.

PRP|¢gm according to TS 38.133 Annex B.2.14 for a corresponding Band.

AWGN propagation condition.

Table 4.14.5-3: UE Rx-Tx time difference measurement accuracy in FR2 in AWGN

Conditions
. PRS | pPRS resource lo%** range
Accuracy | prs | Minimum | SCS repetition . .
Esllot PRS (TPRS & Lpps/ Minimum Maximum
bandwidth K&]’g:leote ) loNote 1 lo
TcNote 5 dB RB kHz dBm / SCSprs dBm/BWchannel
+ 22+ 224 60 Same value as PRP in TS 38.133
3 >4 Table B.2.14-2, according to UE 50
Power class, operating band and
angle of arrival
+ 15+5 264 =1 NOTE 6 NOTE 6
+ 745 2132 21 NOTE 6 NOTE 6
+12+5 232 120 Same value as PRP in TS 38.133
>1 Table B.2.14-2, according to UE 50
Power class, operating band and
angle of arrival
+ 745 264 21 NOTE 6 NOTE 6
+ 445 2128 21 NOTE 6 NOTE 6
+ 35+5 -13 224 60 21 NOTE 6 NOTE 6
+ 15+5 264 =1 NOTE 6 NOTE 6
+ 745 2132 >1 NOTE 6 NOTE 6
+ 14+ 232 120 >1 NOTE 6 NOTE 6
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+ 94§ 264 21 NOTE 6 NOTE 6
+ 4+3 2128 21 NOTE 6 NOTE 6
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: NR operating band groups are as defined in TS 38.133 Section 3.5.
NOTE 3: TrF;Rps, Lpgrs ,Kfofﬁﬁb are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-PRS-
NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49].
NOTE 4: The lo is defined in PRS slots. The same lo range applies to PRS and non-PRS symboils. lo levels are different in
PRS and non-PRS symbols within the same slot.
NOTE 5: Tcis the basic timing unit defined in TS 38.211 [53].
NOTE 6: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.
NOTE 7: & is the margin determined from Table 4.14.5-6.

The accuracy requirements in Table 4.14.5-3a for FR2 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-2 [55] for reference sensitivity are fulfilled.

PRP|4sm according to TS 38.133 Annex B.2.14 for a corresponding Band

Number of measurement samples is less than 4

AWGN propagation condition.

Table 4.14.5-3a: UE Rx-Tx time difference measurement accuracy in FR2 in AWGN with reduced

measurement samples

Conditions
N PRS | pRs resource loete# range
Accuracy PRS Minimum SCs repetition . .
Es/lot PRS_ (TPRS & Lpgs/ Minimum Maximum
bandwidth ngsbuote 3 loNote 1 lo
com
TcNote 5 dB RB kHz dBm / SCSers dBm/BWchannel
+ 1548 0 264 60 21 Same value as PRP in TS 38.133 NOTE 6
Table B.2.14-2, according to UE
Power class, operating band and
angle of arrival
+7+3 2132 21 NOTE 6 NOTE 6
+7+3 264 120 21 Same value as PRP in TS 38.133 NOTE 6
Table B.2.14-2, according to UE
Power class, operating band and
angle of arrival
+ 4+8 2128 21 NOTE 6 NOTE 6
+ 1548 -6 264 60 21 NOTE 6 NOTE 6
+7+3 2132 21 NOTE 6 NOTE 6
+ 9+3 264 120 21 NOTE 6 NOTE 6
+ 4+3 2128 21 NOTE 6 NOTE 6
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: NR operating band groups are as defined in TS 38.133 Section 3.5.
NOTE 3: TrF;RpS, Lpgs , Kfﬁﬁb are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dI-PRS-
NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49].
NOTE 4: The lo is defined in PRS slots. The same lo range applies to PRS and non-PRS symbols. lo levels are different in
PRS and non-PRS symbols within the same slot.
NOTE 5: Tcis the basic timing unit defined in TS 38.211 [53].
NOTE 6: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.
NOTE 7: 3§ is the margin determined from Table 4.14.5-6.

The relative accuracy requirements in Table 4.14.5-3b for FR2 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-2 [55] for reference sensitivity are fulfilled.
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PRP|¢gm according to TS 38.133 Annex B.2.14 for a corresponding Band

AWGN propagation condition.

the two UE Rx-Tx time difference measurements are associated with the same RxTx TEG

Table 4.14.5-3b: UE Rx-Tx time difference relative measurement accuracy in FR2 in AWGN with TEG

reporting
Conditions
PRS lo Note 3 range
PRS resource
Aceuracy I”EPsll?I(s)t ggg bandwidth repetition Minimum lo Maximum lo
Note 1 (Trpel:as * Lprs/
K(l?gllslb) Note 2
Tc Note4 dB kHz RB dBm/SCS dBm/BWochannel
Same value as PRS_RP in TS
38.133 Table B.2.14-2,
35 + A Note6 224 24 according to UE Power class, -50
60 operating band and angle of
. (PRS arrival
24 + A Esl/lot);2- > 64 > 1 Note 5 Note 5
11 +A 6dB >132 > 1 Note 5 Note 5
(PRS Same value as PRS_RPin TS
Es/lot) 2- 38.133 Table B.2.14-2,
24+ A 13dB =32 >4 according to UE Power class, -50
120 operating band and angle of
arrival
13 +A 264 21 Note 5 Note 5
6+A =128 =1 Note 5 Note 5

NOTE 1: Minimum PRS bandwidth, which is minimum of the PRS bandwidths of resource j and resource i.

NOTE 2: Minimum number of PRS resource repetitions among resource j and resource i. Tr"eﬁs, Lprs , KERS, are
configured by higher layer parameter dI-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and dI-PRS-
CombSizeNdefined in TS 37.355 [49], respectively.

NOTE 3: lois assumed to have constant EPRE across the bandwidth.

NOTE 4: Tc is the basic timing unit defined in TS 38.211 [53].

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 of the smallest RB number for the corresponding SCS.

NOTE 6: Ais the value of the timing error margin for the RxTx TEG, reported via nr-UE-RxTXTEG-TimingErrorMargin.
A cannot be larger than the sum of the margins in table 4.14.5-6 (dependent on PRS/SRS BW) for any pair
of individual UE Rx-Tx time difference measurements associated with the RxTx TEG.

The accuracy requirements in Table 4.14.5-4 for FR2 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-2 [55] for reference sensitivity are fulfilled.

PRP|4sm according to TS 38.133 Annex B.2.14 for a corresponding Band.

Fading propagation condition.

Table 4.14.5-4: UE Rx-Tx time difference measurement accuracy in FR2 in fading

Conditions
PRS resource lot>te* range
Accuracy PRS Minlmum PRS repetition
Esllot PRS SCS | (TIRS « Lygs/ Minimum Maximum
bandwidth Kr]‘,’]gs No‘:‘g JoNote 1 lo
comb
TcNote 5 dB RB kHz dBm / SCSprs dBm/BWchannel
+ 7548 224 60 Same value as PRP in TS 38.133
Table B.2.14-2, according to UE
-3 24 . -50
Power class, operating band and
angle of arrival
+ 72+§ 264 =1 NOTE 6 NOTE 6
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+ 5748 2132 21 NOTE 6 NOTE 6
6143 =232 120 Same value as PRP in TS 38.133
>1 Table B.2.14-2, according to UE 50
Power class, operating band and
angle of arrival

+ 64+3 264 21 NOTE 6 NOTE 6
+ 5543 2128 21 NOTE 6 NOTE 6
+ 92+3 -13 224 60 24 NOTE 6 NOTE 6
+ 7043 =64 21 NOTE 6 NOTE 6
+ 5748 =132 21 NOTE 6 NOTE 6
+ 60+3 232 120 21 NOTE 6 NOTE 6
* 66+3 264 21 NOTE 6 NOTE 6
+ 6248 2128 21 NOTE 6 NOTE 6
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: NR operating band groups are as defined in TS 38.133 Section 3.5.

NOTE 3: TERS, Lprs , Keawy, are configured by higher layer parameter di-PRS-ResourceRepetitionFactor, di-PRS-
NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49].

NOTE 4:

NOTE 5:
NOTE 6:

NOTE 7:

The lo is defined in PRS slots. The same lo range applies to PRS and non-PRS symboils. lo levels are different in
PRS and non-PRS symbols within the same slot.
Tc is the basic timing unit defined in TS 38.211 [53].
The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.

d is the margin determined from Table 4.14.5-6.

Table 4.14.5-5: Margin for UE Rx-Tx time difference measurement accuracy in FR1

Table 4.14.5-6: Margin for UE Rx-Tx time difference measurement accuracy in FR2

Min(PRS BW, SRS BW) (RB) _
Margin (Tc Note 1)
SCS =15 kHz SCS = 30 kHz SCS = 60 kHz
224 N/A N/A 160
252 =24 N/A 80
=104 =48 =224 56
N/A >132 > 64 24
N/A N/A =132 24

NOTE 1: Tcis the basic timing unit defined in TS 38.211 [53].
NOTE 2: If SRS and PRS have different SCS, the margin corresponding to
the smallest RS BW in MHz applies.

Min(PRS BW, SRS BW) (MHz)
Margin (Tc Note 1)
SCS =60 kHz SCS =120 kHz
=24 N/A 76
=64 =232 32
2132 =64 24
N/A =128 20
NOTE 1: Tc is the basic timing unit defined in TS 38.211 [53].

NOTE 2: If SRS and PRS have different SCS, the margin
corresponding to the smallest RS BW in MHz applies.

4.14.6 Reporting mapping

4.14.6.1

Absolute UE Rx-Tx Measurement Report Mapping

The reporting range for the absolute UE Rx-Tx time difference measurement (Tuk rx-1x) is defined from -985024xT, to
985024xT, with the resolution step of 2¢xT,, where:

T. is defined in TS 38.211 [53],

kminSkSkmam
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kmin=[2] and kya=5, when at least one of the PRS and the SRS resources configured for Tug rx-x is in FR1,
kmin=0 and kya=5, when both PRS and SRS resources configured for Tug rx-1x are in FR2,

k> timingReportingGranularityFactor [49] configured by LMF via LPP for the UE Rx-Tx time difference
measurement.

The Tug rx-1x report mapping for k=0, 1, 2, 3, 4, and 5 are specified in Tables 4.14.6.1-1, 14.14.6.1-2, 4.14.6.1-3,
4.14.6.1-4,4.14.6.1-5, and 4.14.6.1-6, respectively.

Table 4.14.6.1-1: Absolute UE Rx-Tx time difference measurement report mapping for k=0

Reported Quantity Value Measured Quantity Value Unit
RX-TX_TIME_DIFFERENCE_0000 Tue Rx-Tx < -985024 T
RX-TX_TIME_DIFFERENCE_0001 -985024 < Tue rx-Tx < -985023 Tc
RX-TX_TIME_DIFFERENCE_0002 -985023 < Tue rx-Tx < -985022 Tc

[ [l
RX-TX_TIME_DIFFERENCE_985024 -1 <Tuerx1x <0 Te
RX-TX_TIME_DIFFERENCE_985025 0 <TuerxTx <1 Te

RX-TX_TIME_DIFFERENCE_1970047 985022 < Tue rx-Tx < 985023 Tc
RX-TX_TIME_DIFFERENCE_1970048 985023 < Tue rx-1x < 985024 Tc
RX-TX_TIME_DIFFERENCE_1970049 985024 < Tue Rx-Tx Te

Table 4.14.6.1-2: Absolute UE Rx-Tx time difference measurement report mapping for k=1

Reported Quantity Value Measured Quantity Value Unit
RX-TX_TIME_DIFFERENCE_0000 Tue Rx-Tx < -985024 T
RX-TX_TIME_DIFFERENCE_0001 -985024 < Tue Rx-Tx < -985022 Te
RX-TX_TIME_DIFFERENCE_0002 -985022 < Tue rx-Tx < -985020 Tc

0 O
RX-TX_TIME_DIFFERENCE_492512 -2 <Tuerxx <0 Te
RX-TX_TIME_DIFFERENCE_492513 0 <TuerxTx <2 Te
RX-TX_TIME_DIFFERENCE_985023 985020 < Tue rx-Tx < 985022 Tc
RX-TX_TIME_DIFFERENCE_985024 985022 < Tue rx-Tx < 985024 Te
RX-TX_TIME_DIFFERENCE_985025 985024 < TuE Rx-Tx Te

Table 4.14.6.1-3: Absolute UE Rx-Tx time difference measurement report mapping for k=2

Reported Quantity Value Measured Quantity Value Unit
RX-TX_TIME_DIFFERENCE_0000 Tue rx-Tx < -985024 Tec
RX-TX_TIME_DIFFERENCE_0001 -985024 < Tue rx-Tx < -985020 Tec
RX-TX_TIME_DIFFERENCE_0002 -985020 < Tuye rx-1x < -985016 Tec

0 [l
RX-TX_TIME_DIFFERENCE_246256 -4 <TuerxTx <0 T
RX-TX_TIME_DIFFERENCE_246257 0 <Tuerxtx<4 Te
RX-TX_TIME_DIFFERENCE_492511 985016 < Tue rx-Tx < 985020 Tec
RX-TX_TIME_DIFFERENCE_492512 985020 < Tue rx-Tx < 985024 Tec
RX-TX_TIME_DIFFERENCE_492513 985024 < Tue Rx-Tx Te

Table 4.14.6.1-4: Absolute UE Rx-Tx time difference measurement report mapping for k=3

Reported Quantity Value Measured Quantity Value Unit
RX-TX_TIME_DIFFERENCE_0000 TuE Rx-Tx < -985024 Te
RX-TX_TIME_DIFFERENCE_0001 -985024 < Tue rx-Tx < -985016 Te
RX-TX_TIME_DIFFERENCE_0002 -985016 < Tue rx-Tx < -985008 Te

0 O
RX-TX_TIME_DIFFERENCE_123128 -8 < Tuerxx <0 Te
RX-TX_TIME_DIFFERENCE_123129 0<Tuerx1x<8 Te
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RX-TX_TIME_DIFFERENCE_246255 985008 < Tue rx-1x < 985016 Te
RX-TX_TIME_DIFFERENCE_246256 985016 < Tue rx-Tx < 985024 Te
RX-TX_TIME_DIFFERENCE_246257 985024 < TuEe Rx-Tx Te

Table 4.14.6.1-5: Absolute UE Rx-Tx time difference measurement report mapping for k=4

Reported Quantity Value Measured Quantity Value Unit
RX-TX_TIME_DIFFERENCE_0000 Tue Rx-Tx < -985024 T
RX-TX_TIME_DIFFERENCE_0001 -985024 < TuE re-Tx < -985008 Te
RX-TX_TIME_DIFFERENCE_0002 -985008 < Tue Rx-Tx < -984992 Te

0 O
RX-TX_TIME_DIFFERENCE_61564 -16 < Tuerx1x <0 Te
RX-TX_TIME_DIFFERENCE_61565 0<TuerxTx <16 Te

RX-TX_TIME_DIFFERENCE_123127 984992 < Tue rx-1x < 985008 Tec
RX-TX_TIME_DIFFERENCE_123128 985008 < Tue rx-Tx < 985024 Te
RX-TX_TIME_DIFFERENCE_123129 985024 < TuE Rx-Tx Te

Table 4.14.6.1-6: Absolute UE Rx-Tx time difference measurement report mapping for k=5

Reported Quantity Value Measured Quantity Value Unit
RX-TX_TIME_DIFFERENCE_0000 Tue rx-Tx < -985024 Tec
RX-TX_TIME_DIFFERENCE_0001 -985024 < Tue rx-Tx < -984992 Tc
RX-TX_TIME_DIFFERENCE_0002 -984992 < Tue rx-Tx < -984960 Tc

0 0
RX-TX_TIME_DIFFERENCE_30782 -32 < Tuerx1x <0 Tec
RX-TX_TIME_DIFFERENCE_30783 0 < TuerxTx <32 Tec
RX-TX_TIME_DIFFERENCE_61563 984960 < Tue rx-Tx < 984992 Tc
RX-TX_TIME_DIFFERENCE_61564 984992 < Tue rx-Tx < 985024 Tc
RX-TX_TIME_DIFFERENCE_61565 985024 < Tue Rx-Tx Te

4.14.6.2 Differential UE Rx-Tx Measurement Report Mapping

The reporting range for differential UE Rx-Tx time difference measurement (ATug rx-1x) is defined from O up to
8191xT. where:

ATuE rx-1x = TUE Rx-Tx1 - TUE Rx-Tx2; Where:
Tuk rx-Tx1 > TUE Rx-Tx2,
Tuk rx-1x1 18 the first absolute UE Rx-Tx time difference measurement,
Tue rx-1x1 18 the second absolute UE Rx-Tx time difference measurement,
T, is defined in TS 38.211 [53],
Kmin<k<Kmax,
kmin=[2] and k=5, when at least one of the PRS and the SRS resources configured for ATug ry-1x is in FR1,
kmin=0 and kyq=>5, when all the PRS and SRS resources configured for ATug rx-1x are in FR2,

k> timingReportingGranularityFactor [49] configured by LMF via LPP for the UE Rx-Tx time difference
measurement.

The ATug rx-1x report mapping for k=0, 1, 2, 3, 4, and 5 are specified in Tables 4.14.6.2-1, 4.14.6.2-2, 4.14.6.2-3,
4.14.6.2-4,4.14.6.2-5, and 4.14.6.2-6, respectively.

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17

71 ETSI TS 137 571-1 V17.3.1 (2024-02)

Table 4.14.6.2-1: Differential UE Rx-Tx time difference measurement report mapping for k=0

Reported Quantity Value Measured Quantity Value Unit
DIFF_RX-TX_TIME_DIFFERENCE_0000 0 < ATuerxeTx <1 T
DIFF_RX-TX_TIME_DIFFERENCE_0001 1 < ATuERxTx < 2 T
DIFF_RX-TX_TIME_DIFFERENCE_0002 2 <ATuEReTx <3 T

[l [
DIFF_RX-TX_TIME_DIFFERENCE_8189 8189 < ATue reTx < 8190 Tec
DIFF_RX-TX_TIME_DIFFERENCE_8190 8190 < ATue ReTx < 8191 Tec
DIFF_RX-TX_TIME_DIFFERENCE_8191 8191 < ATUE RxTx Te

Table 4.14.6.2-2: Differential UE Rx-Tx time difference measurement report mapping for k=1

Reported Quantity Value Measured Quantity Value Unit
DIFF_RX-TX_TIME_DIFFERENCE_0000 0 <ATUERxTx <2 Te
DIFF_RX-TX_TIME_DIFFERENCE_0001 2 <ATuerex <4 T
DIFF_RX-TX_TIME_DIFFERENCE_0002 4 < ATuerxTx <6 T

[l [
DIFF_RX-TX_TIME_DIFFERENCE_4093 8186 < ATue r-Tx < 8188 Te
DIFF_RX-TX_TIME_DIFFERENCE_4094 8188 < ATue rTx < 8190 Tec
DIFF_RX-TX_TIME_DIFFERENCE_4095 8190 < ATUE Rx-Tx Te

Table 4.14.6.2-3: Differential UE Rx-Tx time difference measurement report mapping for k=2

Reported Quantity Value Measured Quantity Value Unit
DIFF_RX-TX_TIME_DIFFERENCE_0000 0 <ATuerxTx <4 Te
DIFF_RX-TX_TIME_DIFFERENCE_0001 4 < ATuerxTx < 8 Te
DIFF_RX-TX_TIME_DIFFERENCE_0002 8 < ATuERxTx < 12 Tc

[l [
DIFF_RX-TX_TIME_DIFFERENCE_2045 8180 < ATue rx-Tx < 8184 T
DIFF_RX-TX_TIME_DIFFERENCE_2046 8184 < ATue re-Tx < 8188 Tec
DIFF_RX-TX_TIME_DIFFERENCE_2047 8188 < ATUE Rx-Tx Te

Table 4.14.6.2-4: Differential UE Rx-Tx time difference measurement report mapping for k=3

Reported Quantity Value Measured Quantity Value Unit
DIFF_RX-TX_TIME_DIFFERENCE_0000 0 <ATuERrxTx <8 Te
DIFF_RX-TX_TIME_DIFFERENCE_0001 8 < ATuerxTx < 16 Tc
DIFF_RX-TX_TIME_DIFFERENCE_0002 16 < ATuerxTx < 24 Tc

[l [
DIFF_RX-TX_TIME_DIFFERENCE_1021 8168 < ATue rx-Tx < 8176 T
DIFF_RX-TX_TIME_DIFFERENCE_1022 8176 < ATue reTx < 8184 T
DIFF_RX-TX_TIME_DIFFERENCE_1023 8184 < ATUE RxTx Te

Table 4.14.6.2-5: Differential UE Rx-Tx time difference measurement report mapping for k=4

Reported Quantity Value Measured Quantity Value Unit
DIFF_RX-TX_TIME_DIFFERENCE_0000 0 < ATuerxTx < 16 T
DIFF_RX-TX_TIME_DIFFERENCE_0001 16 < ATueRx-Tx < 32 Te
DIFF_RX-TX_TIME_DIFFERENCE_0002 32 < ATuerxTx < 48 T

[l 0
DIFF_RX-TX_TIME_DIFFERENCE_509 8144 < ATuerx1x < 8160 Tec
DIFF_RX-TX_TIME_DIFFERENCE_510 8160 < ATuerxTx < 8176 Tec
DIFF_RX-TX_TIME_DIFFERENCE_511 8176 < ATue Rx-Tx Tc

Table 4.14.6.2-6: Differential UE Rx-Tx time difference measurement report mapping for k=5

Reported Quantity Value

Measured Quantity Value

Unit
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DIFF_RX-TX_TIME_DIFFERENCE_0000 0 < ATueRrx1x < 32 Te
DIFF_RX-TX_TIME_DIFFERENCE_0001 32 < ATue RxTx < 64 Te
DIFF_RX-TX_TIME_DIFFERENCE_0002 64 < ATuE Rx-Tx < 96 Te

O 0
DIFF_RX-TX_TIME_DIFFERENCE_253 8096 < ATuEe rx-Tx < 8128 Tec
DIFF_RX-TX_TIME_DIFFERENCE_254 8128 < ATue rx-1x < 8160 Te
DIFF_RX-TX_TIME_DIFFERENCE_255 8160 < ATuEe Rx-Tx Te

4.14.6.3 Additional Path Report Mapping for UE Rx-Tx Time Difference

The reporting range for the additional path reporting for an UE Rx-Tx time difference measurement is defined up to the
range from -8175xT, to 8175x T, with the resolution step of 2¥xT, where

T, is defined in TS 38.211 [53],
kminSkSkmaX’

kmin=[2] and k,4»=5, when at least one of the PRS resource and SRS resource configured for the UE Rx-Tx time
difference measurement is in FR1,

kmin=0 and kine=5, when both of the PRS resource and SRS resource configured for the UE Rx-Tx time difference
measurement is in FR2,

k> timingReportingGranularityFactor [49] configured by LMF via LPP for the UE Rx-Tx time difference
measurement.

The UE can report the timing of up to two additional paths with respect to the path timing determining the UE Rx-Tx
time difference measurement.

The report mappings for different k values are specified in Tables 4.14.6.3-1 — 4.14.6.3-6.

Table 4.14.6.3-1: Report mapping for k=0

Reported Quantity Value, Measured Quantity Value, Uni
. nit
path_i Apath

path_00000 Apath < -8175 Tc
path_00001 -8175 < Apath < -8174 Te
path_00002 -8174 < Apath <-8173 Te
path_08175 -1 < Apath<0 Tc
path_08176 0 < Apath < 1 Tc
path_ 16349 8173 < Apath <8174 T
path_ 16350 8174 < Apath < 8175 Te
path_ 16351 8175 < Apath Te

Table 4.14.6.3-2: Report mapping for k=1
Reported Quantity Value, Measured Quantity Value, Uni

. nit
path_i Apath

path_0000 Apath < -8175 Te
path_0001 -8175 < Apath < -8173 Te
path_0002 -8173 < Apath < -8171 Te
path_4088 -1 < Apath < 1 Tc
path_8174 8171 < Apath < 8173 Te
path_8175 8173 < Apath < 8175 Te
path_8176 8175 < Apath Te
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Table 4.14.6.3-3: Report mapping for k=2

Reported Quantity Value,

Measured Quantity Value,

path_i Apath Unit
path_0000 Apath <-8174 T
path_0001 -8174 < Apath < -8170 Tc
path_0002 -8170 < Apath < -8166 Tc
path_2044 -2 < Apath< 2 Tc
path_4086 8166 < Apath <8170 Te
path_4087 8170 < Apath < 8174 Tc
path_4088 8174 < Apath Te
Table 4.14.6.3-4: Report mapping for k=3
Reported Quantity Value, Measured Quantity Value, Uni
. nit
path_i Apath
path_0000 Apath <-8172 T
path_0001 -8172 < Apath < -8164 Te
path_0002 -8164 < Apath < -8156 Tc
path_1022 -4 < Apath < 4 Tc
path_2042 8156 < Apath < 8164 Te
path_2043 8164 < Apath <8172 Te
path_2044 8172 < Apath Te
Table 4.14.6.3-5: Report mapping for k=4
Reported Quantity Value, Measured Quantity Value, Uni
. nit
path_i Apath
path_0000 Apath < -8168 Tec
path_0001 -8168 < Apath < -8152 Te
path_0002 -8152 < Apath < -8136 T
path 511 -8 < Apath < 8 Tc
path_1020 8136 < Apath < 8152 Te
path_1021 8152 < Apath < 8168 Te
path_1022 8168 < Apath Te
Table 4.14.6.3-6: Report mapping for k=5
Reported Quantity Value, Measured Quantity Value, Uni
. nit
path_i Apath
path_000 Apath < -8160 Te
path_001 -8160 < Apath < -8128 T
path_002 -8128 < Apath < -8096 Te
path_ 256 0 < Apath < 32 Tec
path_509 8096 < Apath <8128 Tec
path_510 8128 < Apath < 8160 Te
path_511 8160 < Apath Te
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415 DL-TDOA test conditions

4.15.1 Simulated cells

For the DL-TDOA measurement test cases in clause 14, a multi cell environment as defined in 3GPP TS 38.508-1 [45]
with NR Cell 1, NR Cell 2 and NR Cell 3 (if needed in the test) are used. The default parameters for simulated cells are
the same as specified in 3GPP TS 38.508-1 [45].

4.15.2 Propagation conditions

See TS 38.533 [47] clause C 2.

4.15.3 Measurement Reporting Requirements

The measurement reporting delay is defined as the time between the moment when the periodic measurement report is
triggered and the moment when the UE starts to transmit the measurement report over the air interface. This
requirement assumes that 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 TTIpccn where TTIpccn is the duration of subframe or slot or subslot
when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement
reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.

4.15.4 Measurement Period Requirements

4.15.4.1 Measurement Period Requirements within Measurement Gaps

When physical layer receives last of NR-TDOA-ProvideAssistanceData message and NR-TDOA-
RequestLocationInformation message from LMF via LPP [49], the UE shall be able to measure multiple (up to the UE
capability specified in TS 38.133 Clause 9.9.2.3) DL RSTD measurements, defined in TS 38.215 [57], during the
measurement period Trsrp rorq defined as:

L
TrsTD,Total = Z Trstp,i + (L — 1) * max(Tefrect; )

i=1
Where ,

i is the index of positioning frequency layer,

L is total number of positioning frequency layers, and

Teffect,; 1s the periodicity of the PRS RSTD measurement in positioning frequency layer i

Trstp,i is the measurement period for PRS RSTD measurement in positioning frequency layer i as specified below:

slot
NPRS,i] [Lavailable,PRs,i

Trstp,i = (kmultiTEG,i * CSSFpgs;i * ceil( Kpprs;i) * Nrxpeam,i * [ N N ] * Nsample — 1) * Tetrect,i t Thasti

>

where:
Ngxpeam, 15 the UE Rx beam sweeping factor. In FR1, Nzypeami = 1;

and in FR2, Ngypeam,i 1 equal to the value reported by the UE in supportedLowerRxBeamSweepingFactor-FR2 if
the UE supports the capability for the band containing positioning frequency layer i, and the LMF indicates
lowerRxBeamSweepingFactor-FR2 in NR-DL-TDOA-RequestLocationlnformation. Npypeam,i 1S equal to 8,
otherwise.

CSSFpps; 1s the carrier-specific scaling factor for NR PRS-based positioning measurements in positioning
frequency layer I as defined in TS 38.133 clause 9.1.5.2.
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ket i 18 the scaling factor for measurement of same PRS resource with multiple Rx TEGs.

Kmurireg,i=1 if UE is not requested by LMF to measure a PRS resource with multiple Rx TEGs via
measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 [49] in NR-DL-TDOA-
RequestLocationInformation;

otherwise,

Kmutirec=NrEg i» if UE is not capable of receiving same DL PRS resource simultaneously from multiple Rx
TEGs, and
NTEG,i

kmultiTEG:[k ] if UE is capable of receiving the same DL PRS resource simultaneously from
TEG,simul,i

multiple Rx TEGs.

where

Nrgg i 1s the number of Rx TEGs with which UE is requested to measure a PRS resource indicated via
measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 [49] in NR-DL-TDOA-
RequestLocationInformation, and in case ‘n0’ is indicated, Nrgg ; is the maximum number of Rx TEGs with
which UE can support to measure the same PRS resource as reported in NR-UE-TEG-Capability, and

k1EG simuy; 1S the number of Rx TEGs UE can measure simultaneously which is reported via
measureSameDL-PRS-ResourceWithDifferentRxTEGsSimul.

Ky prs;i is a scaling factor for a positioning frequency layer to be measured within the associated measurement
gap pattern, which is defined as K, prsi = Niotal / Navaitavie for UE configured with concurrent measurement gap,
and K, prsi = | for UE not configured with concurrent measurement gap.

For a window W of duration max(Tpgs ; MGRP_max), where MGRP max is the maximum MGRP across all
configured per-UE MG and per-FR MG within the same FR as the positioningfrequency layer, and starting at
the beginning of any associated gap occasions covering the PRS occasion:

- Nt is the total number of associated gap occasions covering PRS occasions within the window,
including both dropped and non-dropped instances of the associated measurement gap within the window,
and

- Navailable i the number of non-dropped associated gap occasions covering PRS occasions within the
window W, after further accounting for MG collisions by applying the selected gap collision rule

- Requirements do not apply if Navaitabte =0.

N, gf{’;i is the maximum number of DL PRS resources in positioning frequency layer i configured in a slot.

Lavaitabie prs,i 1S the time duration of available PRS in the positioning frequency layer i to be measured during

Tavaiabie_prs,i> and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214 [56].
For calculation of Lgyqiiapie prs,i> only the PRS resources unmuted and fully or partially overlapped with MG are
considered.

Ngampie 1s the number of PRS RSTD measurement samples, where

Nggmpie= 1 if the UE supports supportedDL-PRS-ProcessingSamples-RRC-CONNECTED [49], and the LMF
requests the UE to perform positioning measurements with reduced number of samples, and meets the
following conditions:

- PRS bandwidth is within the active BWP and

- Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within
6 dB.

Nsgmpie= 2 if the UE supports supportedDL-PRS-ProcessingSamples-RRC-CONNECTED [49], and the LMF

requests the UE to perform positioning measurements with reduced number of samples, and does not meet
the following conditions:
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- PRS bandwidth is within the active BWP and

- Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within
6 dB.

Ngampie= 4 otherwise.
Tasei 1s the measurement duration for the last PRS RSTD sample in positioning frequency layer i, including the

sampling time and processing time. If all of the PRS resources to be measured are available in the same MG
occasion during Tavaitabe, Tiasti = T; tTMGL. Otherwise, Tiag; = T; + Tavaitabie_prs.i »

Tefrect,; is the periodicity of the PRS RSTD measurement in positioning frequency layer i defined as:

T;

Teffect,i = [ ] * Tavailable_PRS,i

Tavailable_PRS,i

Where,
T; corresponds to durationOfPRS-ProcessingSymbolsinEveryTms in TS 37.355 [49],
Tavaitabie prs,i = LCM (TPRS/,-, M GRP,-), the least common multiple between Tpprg; and MGRP;.

MGRP; is the repetition periodicity of the measurement gap applicable for measurement in the PRS frequency
layer 1.Tpgs; is the periodicity of DL PRS resource with muting on positioning frequency layer i.

If more than one PRS periodicities are configured in positioning frequency layer i, the least common multiple of
PRS periodicities T:;;S with muting among all DL PRS resource sets in the positioning frequency layer is used to
derive Tpps i, Where,

T;e}is withmuting _ Nouting * Tper » is the PRS periodicity with muting per PRS resource,

T;e’is is the periodicity of PRS resource sets given by the higher-layer parameter DL-PRS-Periodicity.

Ninuting is the scaling factor considering PRS resource muting. Nyyyting = Trnting * Lmuting, Where

Trflﬁfing is the muting repetition factor given by the higher-layer parameter DL-PRS-MutingBitRepetitionFactor, and

Lynuting is the size of the bitmap {b'}.

- Note: For the purpose of calculating Tprs i, only the PRS resources fully or partially covered by the MG are
considered.

{N, T} is UE capability combination per band where N is a duration of DL PRS symbols in ms corresponding to
durationOfPRS-ProcessingSysmbols in TS 37.355 [49] processed every T ms corresponding to durationOfPRS-
ProcessingSymbolsInEveryTms in TS 37.355 [49] for a given maximum bandwidth supported by UE
corresponding to supportedBandwidthPRS in TS 37.355 [49].

N’ is UE capability for number of DL PRS resources that it can process in a slot as indicated by maxNumOfDL-
PRS-ResProcessedPerSlot specified in TS 37.355 [49].

4.15.4.2 Measurement Period Requirements without Measurement Gaps
See TS 38.133 [50] clause 9.9.2.7.

4.15.5 Measurement Accuracy Requirements
The accuracy requirements for RSTD measurement shall be within =(X+Y+Z) T..

X is defined in Table 4.15.5-1 for AWGN channel and Table 4.15.5-3 for fading channel for FR1, provided that the
following conditions are met.

- Conditions defined in clause 7.3 of TS 38.101-1 [54] for reference sensitivity are fulfilled.
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- Conditions for RSTD measurements are fulfilled according to TS 38.133 Annex B.2.14 for a corresponding
Band for each relevant PRS resource configured for measurement.

- UE does not perform positioning measurement with reduced number of samples.

X is defined in Table 4.15.5-2 for AWGN channel and Table 4.15.5-4 for fading channel for FR2, provided that the
following conditions are met.

- Conditions defined in clause 7.3 of TS 38.101-2 [55] for reference sensitivity are fulfilled.

- Conditions for RSTD measurements are fulfilled according to TS 38.133 Annex B.2.14 for a corresponding
Band for each relevant PRS resource configured for measurement.

- UE does not perform positioning measurement with reduced number of samples.
X is defined in Table 4.15.5-7 for AWGN channel in FR1 provided that the following conditions are met.
- Conditions defined in clause 7.3 of TS 38.101-1 [54] for reference sensitivity are fulfilled.

- Conditions for RSTD measurements are fulfilled according to TS 38.133 Annex B.2.14 for a corresponding
Band for each relevant PRS resource configured for measurement.

- UE supports positioning measurement with reduced number of sample and is indicated by LMF to perform
positioning measurement with reduced number of samples.

X is defined in Table 4.15.5-8 for AWGN channel in FR2 provided that the following conditions are met.
- Conditions defined in clause 7.3 of TS 38.101-1 [54] for reference sensitivity are fulfilled.

- Conditions for RSTD measurements are fulfilled according to Annex B.2.14 for a corresponding Band for each
relevant PRS resource configured for measurement.

- UE supports positioning measurement with reduced number of sample and is indicated by LMF to perform
positioning measurement with reduced number of samples.

Note: The requriements for fading channel in this clause are derived based on TDL-A (30 ns delay spread, 5SHz) and
TDL-C (60 ns delay spread, 300 Hz) channel models for FR1 and FR2 respectively.

When UE measures RSTD on PRS resources belonging to different PFLs, then the RSTD accuracy is defined as the
accuracy corresponding to the largest accuracy value among different PFLs.

If the UE doesn’t support Rx TEG reporting for RSTD measurement or when the measurements of reference cell and
neighbour cell belong to different Rx TEGs, Y, Z and A are defined as follows:

- When UE measures RSTD on PRS resources belonging to same PFL, Y=32 Tc, provided that the time offset
between the two PRS resource instances from the reference cell and the neighbor cell, which are used for a
single RSTD estimate, is no greater than 160 ms.

- When UE measures RSTD on PRS resources belonging different PFLs, Y=256 Tc, provided that the time offset
between the two PRS resource instances from the reference cell and the neighbor cell, which are used for a
single RSTD estimate, is no greater than 1280 ms.

- Zis defined in Table 4.15.5-5 for FR1 and Table 4.15.5-6 for FR2, respectively.

- Ais zero for single PFL, and is defined in Table 4.15.5-5a for FR1 and Table 4.15.5-6a for FR2, respectively, for
dual PFL.

If the measurements of reference cell and neighbour cell belong to the same Rx TEG, i.e. associated and reported with a
common Rx TEG ID, then the sum of Y+Z+A is equal to the timing error margin of the Rx TEG reported in nr-UE-
RxTEG-TimingErrorMargin. The timing error margin reported via nr-UE-RxTEG-TimingErrorMargin cannot be larger
than the value of (Y+Z+A) defined when the UE does not associate the measurements with the same Rx TEG.

Table 4.15.5-1: RSTD absolute accuracy in FR1 for AWGN channel

Accurac Conditions

y PRS Esllot | | | | lo Nete 3 range
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PRS
resource
PRS PRS repetition NR operating band | Minimum .
scs bar::‘:i):lev:dth (TfoR® * Lprs/ groups Note4 lo Maximum lo
KEomb)
Note 2
Tc Note s dB kHz RB dBmiscs | ABm/BWenan

NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -50

NR_SDL FR1_A
NR_FDD FR1 B -120.5 -50
NR_TDD FR1 C -120 -50
20 | e | NATDERIDTT igs |
15 NR_FDD _FR1_E, 119 50

NR_TDD FR1_E
NR_FDD FR1 F -118.5 -50
NR_FDD _FR1_G -118 -50
NR_FDD_FR1_H -117.5 -50

98 +A =252 1 Note 6 Note 6 Note 6
42 + A 2104 21 Note 6 Note 6 Note 6

NR_FDD_FR1_A,
NR_TDD_FR1_A, -118 -50

NR_SDL_FR1_A
NR_FDD _FR1_B -117.5 -50
. ;lPES N NR_TDD_FR1_C -117 -50

S/101)ref 2-
75+ A 6B 224 >4 N PDFR1D 1165 -0
30 NR_FDD_FR1_E, -50
. (PRS NR TDD FR1 E -116

Es/lot); 2- NR _FDD FR1 F 1155 50
13dB NR_FDD_FR1_G 115 -50
NR_FDD FR1 H -114.5 -50

48 + A 248 21 Note 6 Note 6 Note 6

24 +A =132 21 Note 6 Note 6 Note 6

50 + A NR_FDD_FR1_A,

NR_TDD_FR1_A, -115 -50
NR_SDL FR1_A

NR_FDD FR1 B -114.5 -50

NR_TDD FR1 C -114 -50

2 | es | NRIBTRID s |0

60 NR_FDD_FR1_E, 113 -50
NR_TDD FR1_E

NR_FDD FR1 F -113.5 -50

NR_FDD FR1_G -113 -50

NR_FDD FR1 H -111.5 -50

24 + A =64 21 Note 6 Note 6 Note 6

10+A 2132 21 Note 6 Note 6 Note 6

NOTE 1: Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the measured
neighbour resource i.

NOTE 2: Minimum number of PRS resource repetitions among the reference resource and the measured neighbour
resource i. TPRS, Lprs , Ko, are configured by higher layer parameter dI-PRS-ResourceRepetitionFactor, dI-
PRS-NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49], respectively.

NOTE 3 lois assumed to have constant EPRE across the bandwidth.

NOTE 4: NR operating band groups in FR1 are as defined in TS 38.133[50] clause 3.5.2.

NOTE 5: Tc s the basic timing unit defined in TS 38.211 [53].

NOTE 6: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.

NOTE 7: A= 0 for single PFL, A= TBD for dual PFL.
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Table 4.15.5-2: RSTD absolute accuracy in FR2 for AWGN channel

Conditions
PRS lo Note3 range
resource
Accuracy | PRS | PRS | | FRS | repetition
Esllot SCS Note 1 (TRRS Minimum lo Maximum lo
Lprs/Keomb)
Note 2
Tc Note4 dB kHz RB dBm/SCS dBm/BWochannel
Same value as PRS_RP in TS
38.133[50] Table B.2.14-2,
35 + A Note6 =24 >4 according to UE Power class, -50
60 operating band and angle of

(PRS arrival
24 +A Es/lot)ref 2- > 64 >1 Note 5 Note 5
11+ 6dB > 132 >1 Note 5 Note 5

(PRS Same value as PRS_RP in TS

Es/lot); 2- 38.133[50] Table B.2.14-2,
24 + A 13dB > 32 24 according to UE Power class, -50

120 operating band and angle of
arrival

13 +A =64 21 Note 5 Note 5

6+A =128 21 Note 5 Note 5

NOTE 1: Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the
measured neighbour resource i.

NOTE 2: Minimum number of PRS resource repetitions among the reference resource and the measured neighbour
resource i. TrZES,LpRS , KCF;'fnSb are configured by higher layer parameter dI-PRS-ResourceRepetitionFactor,
dI-PRS-NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49], respectively.

NOTE 3: lois assumed to have constant EPRE across the bandwidth.

NOTE 4: Tc is the basic timing unit defined in TS 38.211 [53].

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 of the smallest RB number for the corresponding SCS.

NOTE 6: A= 0 for single PFL, A= TBD for dual PFL.

Table 4.15.5-3: RSTD absolute accuracy in FR1 for fading channel
Conditions
PRS lo Note3 range
resource
Accurac . PRS PRS repetition . o
y PRS Esllot scs barLcti):lev:dth (TERS + Lpgs/ NR operatlr;gteb“and Minimum | o imum lo
PRS groups lo
Kcomb)
Note 2
TcNotes dB kHz RB dBm/SCS dBm’EIWC““‘“
NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -50
NR_SDL FR1 A
NR_FDD _FR1 B -120.5 -50
NR_TDD FR1 C -120 -50
247 -
| prs 2 | we [ NSEBEGET s |
Es/lot)rer 2- 15 NR_FDD_FR1_E, -50
6dB NR_TDD FR1 E -119
NR_FDD _FR1_F -118.5 -50
(Epﬁst N NR_FDD_FR1_G 118 -50
g )iz NR_FDD_FR1_H 175 -50
140 + A 252 21 Note 6 Note 6 Note 6
86 +A =104 21 Note 6 Note 6 Note 6
NR_FDD_FR1_A,
118 + A 30 =24 >4 T\IF;(TSDD?__EE_Q’ 118 -0
NR_FDD FR1 B -117.5 -50
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109 +A

28 + A

147 + A

27 + A

21+A

NR TDD FR1 C -117 -50
NR_FDD_FR1_D, 1165 -50
NR_TDD FR1 D )
NR_FDD_FR1_E, 116 -50
NR _TDD FR1 _E
NR FDD FR1 F -115.5 -50
NR FDD FR1 G -115 -50
NR FDD FR1 H -114.5 -50
248 21 Note 6 Note 6 Note 6
=132 =1 Note 6 Note 6 Note 6
NR_FDD_FR1_A,
NR_TDD_FR1_A, -115 -50
NR SDL FR1 A
NR_FDD _FR1 B -114.5 -50
NR _TDD FR1 C -114 -50
60 NR_FDD_FR1_E, 113 -50
NR TDD FR1 E
NR _FDD _FR1 F -113.5 -50
NR _FDD _FR1 G -113 -50
NR _FDD FR1 H -111.5 -50
=64 21 Note 6 Note 6 Note 6
=132 21 Note 6 Note 6 Note 6

NOTE 1: Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the measured

ne

ighbour resource i.

NOTE 2: Minimum number of PRS resource repetitions among the reference resource and the measured neighbour

KPRS

resource i. Trﬂgs,LPRs , Koomp are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-
PRS-NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49], respectively.

NOTE3 o

is assumed to have constant EPRE across the bandwidth.

NOTE 4: NR operating band groups in FR1 are as defined in TS 38.133[50] clause 3.5.2.

NOTE 5: Tc is the basic timing unit defined in TS 38.211 [53].

NOTE 6: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.

NOTE 7: A= 0 for single PFL, A= TBD for dual PFL.

Table 4.15.5-4: RSTD absolute accuracy in FR2 for fading channel

Conditions
PRS lo N°te3 range
resource
Accurac PRS PRS PRS_ repetition
Y1 . bandwidth PRS . .
Esllot SCS Note 1 (Trep~ * Minimum lo Maximum lo
Lprs/Kboms)
Note 2
T Note 4 dB kHz RB dBm/SCS dBm/BWchannel
Same value as PRS_RP in TS
38.133[50] Table B.2.14-2,
83 + A Note6 224 >4 according to UE Power class, -50
60 operating band and angle of

(PRS arrival
64 +A Es/lot)rer 2- > 64 > 1 Note 5 Note 5
46 + A 6dB > 132 > 1 Note 5 Note 5

(PRS Same value as PRS_RP in TS

Es/loty 2- 38.133[50] Table B.2.14-2,
48 + A 13dB =32 >4 according to UE Power class, -50

120 operating band and angle of
arrival
54 + A =64 21 Note 5 Note 5
36 +A =128 21 Note 5 Note 5
NOTE 1: Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the
measured neighbour resource i.
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NOTE 3:
NOTE 4:
NOTE 5:

NOTE 6:

NOTE 2: Minimum number of PRS resource repetitions among the reference resource and the measured neighbour
resource i. T,ZF'?S,LPRS , chc,ﬁ‘nsb are configured by higher layer parameter dI-PRS-ResourceRepetitionFactor,

dI-PRS-NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49], respectively.
lo is assumed to have constant EPRE across the bandwidth.
Tc is the basic timing unit defined in TS 38.211 [53].

The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.

A= 0 for single PFL, A= TBD for dual PFL.

Table 4.15.5-5: Margin for RSTD measurement accuracy in FR1

PRS BW (RB number) Margin (Tc)
SCS=15kHz | SCS=30kHz | SCS=60kHz
224 N/A N/A 120
> 52 >24 N/A 72
> 104 =48 =24 36
N/A =132 =64 16
N/A N/A =132 12

Table 4.15.5-5a: Margin A for RSTD measurement accuracy in FR1

PRS BW (RB number) Margin (Tc)
SCS=15kHz | SCS=30kHz | SCS=60kHz
=24 N/A N/A 128
=52 =24 N/A 64
> 104 >48 =24 32
N/A >132 > 64 16
N/A N/A =132 8

Table 4.15.6-6: Margin for RSTD measurement accuracy in FR2

PRS BW (RB number) Margin (Tc)
SCS=60kHz | SCS=120kHz
=24 N/A 72
> 64 =32 32
>132 > 64 16
N/A =128 12

Table 4.15.5-6a: Margin A for RSTD measurement accuracy in FR2

PRS BW (RB number) Margin (Tc)
SCS=60kHz | SCS=120kHz
224 N/A 32
= 64 =32 16
=132 =64 8
N/A =128 4

Table 4.15.5-7: RSTD absolute accuracy in FR1 for AWGN channel with reduced number of samples

Conditions

PRS lo Note 3 range

Accurac PRS resource

y PRS Es/lot PRS bandwidth r§§f““°" NR operating band Minimum .
SCS Note 1 (TrepP:SLpRs/ groups Note 4 o Maximum lo
Kcomb)

Note 2

Tc Note's dB KHz RB dBmiscs | ABm/BWenan

nel
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98 NR_FDD_FR1_A,
NR_TDD_FR1_A, 127 -50
NR SDL _FR1 A
NR FDD FR1 B 1265 50
NR _TDD FR1 C 126 50
NR_FDD FR1 D,
5 > 52 > 1 NR_TDD FR1 D -125.5 -50
NR_FDD_FR1_E, 125 50
NR_TDD FR1 E
NR_FDD FR1 _F 1245 50
NR_FDD FR1 G,
NR TDD FR1 G -124 -50
NR _FDD FR1 H 1235 50
42 > 104 =1 Note 6 Note 6 Note 6
48 NR_FDD_FR1_A,
NR_TDD_FR1_A, 124 -50
NR_SDL FR1 A
NR FDD FR1 B 1235 50
ES§E§Sf> NR TDD FR1 C 123 50
ref 2=
Dt T
30 B B NR_FDD _FR1 E
_(PRS NR TDD FR1 E 122 -50
Esggg' = NR FDD FR1 F 1215 50
NR_FDD _FR1 G, 121 50
NR_TDD FR1 G
NR_FDD FR1 _H 1205 50
24 =132 >1 Note 6 Note 6 Note 6
24 NR_FDD_FR1_A,
NR_TDD_FR1_A, 121 -50
NR SDL FR1 A
NR FDD FR1 B 1205 50
NR TDD FR1 C 120 50
NR_FDD FR1 D,
o0 > 64 > 1 NR_TDD FR1 D -119.5 -50
NR_FDD_FR1_E, 119 50
NR_TDD FR1_E
NR_FDD FR1 _F 1185 50
NR _FDD FR1 G,
NR_TDD FR1 G -118 -50
NR _FDD FR1 H 175 50
10 > 132 >1 Note 6 Note 6 Note 6

NOTE 1: Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the measured
neighbour resource i.

NOTE 2: Minimum number of PRS resource repetitions among the reference resource and the measured neighbour
resource i. Tr‘;‘gs, Lprs , KERS, are configured by higher layer parameter dI-PRS-ResourceRepetitionFactor, dI-

PRS-NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49], respectively.
NOTE 3: lois assumed to have constant EPRE across the bandwidth.

NOTE 4: NR operating band groups in FR1 are as defined in TS 38.133 clause 3.5.2.

NOTE 5: Tc is the basic timing unit defined in TS 38.211 [53].

NOTE 6: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.

NOTE 7: Void

Table 4.15.5-8: RSTD absolute accuracy in FR2 for AWGN channel with reduced number of samples

Conditions
PRS lo N3 range
PRS resource
Accuracy | PRS | RS | bandwidth | repetition Minimum | Maximam |
S/10 Note 1 (T]!)el:)s * LPRS/ Inimum lo aximum lo
K]C)(lflflb) Note 2
T Note 4 dB kHz RB dBm/SCS dBm/BWochannel
Same value as PRS_RP in TS
24 60 2 64 21 38.133 Table B.2.14-2, Note 5
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according to UE Power class,
_(PRS . operating b:;g/:lnd angle of
11 Eaflothut - >132 > 1 Note 5 Note 5
13 Same value as PRS_RPin TS
(PRS 38.133 Table B.2.14-2,
Es/lot)- > 120 > 64 >1 according to UE Power class, Note 5
1 .
6dB operating ban_d and angle of
arrival
6 =128 21 Note 5 Note 5

NOTE 1: Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the
measured neighbour resource i.

NOTE 2: Minimum number of PRS resource repetitions among the reference resource and the measured neighbour
resource i. TERS, Lprs , Konop, are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor,
dI-PRS-NumSymbols and dI-PRS-CombSizeNdefined in TS 37.355 [49], respectively.

NOTE 3: lois assumed to have constant EPRE across the bandwidth.

NOTE 4: Tc is the basic timing unit defined in TS 38.211 [53].

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 of the smallest RB number for the corresponding SCS.

NOTE 6: Void

4.15.6 Reporting mapping

4.15.6.1 Absolute DL RSTD Measurement Reporting

The reporting range for the DL RSTD measurement is defined from -985024xT. to 985024x T, with the resolution step
of 2*xT., where

T, is defined in TS 38.211 [53],
kminSkSkmax,

kmin=[2] and kya=5, when configured PRS resource of at least one of the reference cell and neighbour cell
measured for the RSTD measurement is in FR1,

kmin=0 and kiq=>5, when configured PRS resource of both the reference cell and neighbour cell measured for the
RSTD measurement are in FR2,

k> timingReportingGranularityFactor [49] configured by LMF via LPP for the RSTD measurement.

The measurement report mapping for different k values are specified in Tables 4.15.6.1-1 — 4.15.6.1-6.

Table 4.15.6.1-1: Report mapping for k=0

Reported Quantity Value, Measured Quantity Value, Unit
RSTD_i RSTD
RSTD_0000000 RSTD < -985024 T
RSTD_0000001 -985024 < RSTD < -985023 Te
RSTD_0000002 -985023 < RSTD < -985022 Te
RSTD_0985024 -1<RSTD <0 Te
RSTD_0985025 0<RSTD<1 Te
RSTD_1970047 985022 < RSTD < 985023 Te
RSTD_1970048 985023 < RSTD < 985024 Te
RSTD_1970049 985024 < RSTD Te

Table 4.15.6.1-2: Report mapping for k=1

Reported Quantity Value, Measured Quantity Value, Unit
RSTD_i RSTD
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RSTD_000000 RSTD < -985024 T
RSTD_000001 -985024 < RSTD < -985022 Tec
RSTD_000002 -985022 < RSTD < -985020 Tec
RSTD_492512 -2<RSTD <0 Tec
RSTD_ 492513 0<RSTD<2 Te
RSTD_985023 985020 < RSTD < 985022 Te
RSTD_ 985024 985022 < RSTD < 985024 Tc
RSTD_985025 985024 < RSTD Te
Table 4.15.6.1-3: Report mapping for k=2
Reported Quantity Value, Measured Quantity Value, Unit
RSTD_i RSTD
RSTD_000000 RSTD < -985024 T
RSTD_000001 -985024 < RSTD < -985020 Te
RSTD_000002 -985020 < RSTD < -985016 Te
RSTD_246256 -4<RSTD <0 Te
RSTD_246257 0<RSTD <4 Tec
RSTD_ 492511 985016 < RSTD < 985020 Te
RSTD_492512 985020 < RSTD < 985024 Te
RSTD_492513 985024 < RSTD Te
Table 4.15.6.1-4: Report mapping for k=3
Reported Quantity Value Measured Quantity Value, Unit
RSTD_i RSTD
RSTD_000000 RSTD < -985024 Te
RSTD_000001 -985024 < RSTD < -985016 Te
RSTD_000002 -985016 < RSTD < -985008 Te
RSTD_ 123128 -8<RSTD <0 Tc
RSTD 123129 0<RSTD <8 Tc
RSTD_246255 985008 < RSTD < 985016 Tec
RSTD_246256 985016 < RSTD < 985024 Tec
RSTD_246257 985024 < RSTD Tec
Table 4.15.6.1-5: Report mapping for k=4
Reported Quantity Value, Measured Quantity Value, Unit
RSTD_i RSTD
RSTD_000000 RSTD < -985024 T
RSTD_000001 -985024 < RSTD < -985008 Tec
RSTD_000002 -985008 < RSTD < -984992 Te
RSTD_061564 -16 <RSTD <0 Te
RSTD_061565 0<RSTD< 16 Te
RSTD_123127 984992 < RSTD < 985008 Te
RSTD_ 123128 985008 < RSTD < 985024 Te
RSTD_123129 985024 < RSTD Te
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Table 4.15.6.1-6: Report mapping for k=5

Reported Quantity Value, Measured Quantity Value, Unit
RSTD_i RSTD
RSTD 00000 RSTD < -985024 Tc
RSTD_00001 -985024 < RSTD < -984992 Te
RSTD_00002 -984992 < RSTD < -984960 Te
RSTD_30782 -32<RSTD <0 Te
RSTD_30783 0<RSTD< 32 Te
RSTD_61563 984960 < RSTD < 984992 Te
RSTD_61564 984992 < RSTD < 985024 Te
RSTD_61565 985024 < RSTD Te

4.15.6.2 Differential Reporting for DL RSTD Measurement

A first DL RSTD measurement is reported by means of differential reporting, i.e. as ARSTD, relative to a second DL
RSTD measurement (RSTD?2), provided that:

- the absolute measured quantity value of the second DL RSTD measurement (RSTD?2) is not larger than the
absolute measured quantity value of the first DL RSTD measurement (RSTD1), i.e., ARSTD=RSTDI1-
RSTD2>0, and

- the absolute value of the second DL RSTD measurement (RSTD2) is reported together with ARSTD for the first
DL RSTD measurement.

The reporting range for differential reporting ARSTD of the first DL RSTD measurement is defined from 0 up to
8191xT, with the resolution step of 2*xT,, where

T, is defined in TS 38.211 [53],
kminskfkmam

kmin=[2] and kn»=5, when configured PRS resource of at least one of the reference cell and neighbour cell
measured for the first RSTD measurement or second RSTD measurement is in FR1,

kmin=0 and kna=5, when configured PRS resource of both the reference cell and neighbour cell measured for
both of the first RSTD measurement and the second RSTD measurement are in FR2,

k> timingReportingGranularityFactor [49] configured by LMF via LPP for the RSTD measurement.

The measurement report mapping for different k values are specified in Tables 4.15.6.2-1 — 4.15.6.2-6.
Table 4.15.6.2-1: Report mapping for k=0

Reported Quantity Value, .
P DIFFRSTDi’i ARSTD = RSTD1 — RSTD2 | Unit
DIFFRSTD_0000 0 < ARSTD < 1 To
DIFFRSTD_0001 1<ARSTD < 2 T.
DIFFRSTD_0002 2 <ARSTD < 3 T.
DIFFRSTD_8189 8189 < ARSTD < 8190 T.
DIFFRSTD_8190 8190 < ARSTD < 8191 Te
DIFFRSTD_8191 8191 < ARSTD Te

Table 4.15.6.2-2: Report mapping for k=1

Reported Quantity Value, _ .
DIFFRSTD i ARSTD = RSTD1 - RSTD2 | Unit
DIFFRSTD_0000 0<ARSTD<2 Te
DIFFRSTD_0001 2<ARSTD <4 Te
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DIFFRSTD_0002 4 <ARSTD <6 Tc
DIFFRSTD_4093 8186 < ARSTD < 8188 Te
DIFFRSTD_4094 8188 < ARSTD < 8190 Te
DIFFRSTD_4095 8190 < ARSTD Te
Table 4.15.6.2-3: Report mapping for k=2
Reported Quantity Value, _ 3 .
DIFFRSTD i ARSTD = RSTD1 - RSTD2 | Unit
DIFFRSTD_0000 0<ARSTD <4 Tc
DIFFRSTD_0001 4 <ARSTD <8 Tc
DIFFRSTD_0002 8 <ARSTD <12 Te
DIFFRSTD_2045 8180 < ARSTD < 8184 Tc
DIFFRSTD_2046 8184 < ARSTD < 8188 Te
DIFFRSTD_2047 8188 < ARSTD Te
Table 4.15.6.2-4: Report mapping for k=3
Reported Quantity Value, _ _ .
DIFFRSTD i ARSTD = RSTD1 - RSTD2 | Unit
DIFFRSTD_0000 0<ARSTD <8 Tec
DIFFRSTD_0001 8 <ARSTD < 16 Tec
DIFFRSTD_0002 16 < ARSTD < 24 Te
DIFFRSTD_1021 8168 < ARSTD < 8176 Te
DIFFRSTD_1022 8176 < ARSTD < 8184 Te
DIFFRSTD_1023 8184 < ARSTD Te
Table 4.15.6.2-5: Report mapping for k=4
Reported Quantity Value, _ _ .
DIFFRSTD i ARSTD = RSTD1 - RSTD2 | Unit
DIFFRSTD_000 0<ARSTD < 16 Tc
DIFFRSTD_001 16 < ARSTD < 32 Tc
DIFFRSTD_002 32 < ARSTD < 48 Tc
DIFFRSTD_509 8144 < ARSTD < 8160 Te
DIFFRSTD_510 8160 < ARSTD < 8176 Te
DIFFRSTD_511 8176 < ARSTD Te
Table 4.15.6.2-6: Report mapping for k=5
Reported Quantity Value, _ _ .
DIFFRSTD i ARSTD = RSTD1 - RSTD2 | Unit
DIFFRSTD_000 0<ARSTD < 32 Te
DIFFRSTD_001 32 < ARSTD < 64 Te
DIFFRSTD_002 64 < ARSTD < 96 Te
DIFFRSTD_253 8096 < ARSTD < 8128 Te
DIFFRSTD_254 8128 < ARSTD < 8160 Te
DIFFRSTD_255 8160 < ARSTD Te
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4.15.6.3 Additional Path Report Mapping for DL RSTD

The reporting range for the additional path reporting for an RSTD measurement is defined up to the range from -
8175xT, to 8175xT, with the resolution step of 2¥xT,, where

T, is defined in TS 38.211 [53],
kminSkSkmaX’

kmin=[2] and k=5, when configured PRS resource of at least one of the reference cell and neighbour cell measured
for the RSTD measurement is in FR1,

kmin=0 and k.,.x=5, when configured PRS resource of both the reference cell and neighbour cell measured for the
RSTD measurement are in FR2,

k> timingReportingGranularityFactor [49] configured by LMF via LPP for the RSTD measurement.

The UE can report the timing of up to two additional paths with respect to the path timing determining the RSTD
measurement.

The report mappings for different k values are specified in Tables 10.1.23.3.3-1 — 10.1.23.3.3-6.

Table 10.1.23.3.3-1: Report mapping for k=0

Reported Quantity Value, Measured Quantity Value, Unit
path_i Apath
path_00000 Apath < -8175 Te
path_00001 -8175 < Apath < -8174 Te
path_00002 -8174 < Apath < -8173 Te
path_08175 -1 < Apath<0 T
path_08176 0 < Apath <1 T
path_ 16349 8173 < Apath < 8174 Tc
path_ 16350 8174 < Apath < 8175 Tc
path_ 16351 8175 < Apath Te

Table 10.1.23.3.3-2: Report mapping for k=1

Reported Quantity Value, Measured Quantity Value, Unit
path_i Apath
path_0000 Apath < -8175 T
path_0001 -8175 < Apath < -8173 Te
path_0002 -8173 < Apath < -8171 T
path_4088 -1 < Apath <1 T
path_8174 8171 < Apath <8173 Tc
path_8175 8173 < Apath < 8175 Tc
path_8176 8175 < Apath Te

Table 10.1.23.3.3-3: Report mapping for k=2

Reported Quantity Value, Measured Quantity Value, Uni
. nit
path_i Apath
path_0000 Apath <-8174 Te
path_0001 -8174 < Apath <-8170 Tec
path_0002 -8170 < Apath < -8166 Te
path_2044 -2 < Apath <2 T
path_4086 8166 < Apath <8170 Te
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path_4087 8170 < Apath < 8174 Te
path_4088 8174 < Apath Tec

Table 10.1.23.3.3-4: Report mapping for k=3

Reported Quantity Value, Measured Quantity Value, Uni
. nit
path_i Apath
path_0000 Apath < -8172 Tc
path_0001 -8172 < Apath < -8164 Tc
path_0002 -8164 < Apath < -8156 Tc
path_1022 -4 < Apath < 4 Tc
path_2042 8156 < Apath < 8164 Te
path_2043 8164 < Apath < 8172 Te
path_2044 8172 < Apath Te
Table 10.1.23.3.3-5: Report mapping for k=4
Reported Quantity Value, Measured Quantity Value, Uni
. nit
path_i Apath
path_0000 Apath < -8168 Te
path_0001 -8168 < Apath < -8152 Te
path_0002 -8152 < Apath < -8136 Tc
path_511 -8 < Apath < 8 Tec
path_1020 8136 < Apath < 8152 Te
path_1021 8152 < Apath < 8168 Te
path_1022 8168 < Apath Te
Table 10.1.23.3.3-6: Report mapping for k=5
Reported Quantity Value, Measured Quantity Value, Uni
. nit
path_i Apath
path_000 Apath < -8160 Te
path_001 -8160 < Apath < -8128 T
path_002 -8128 < Apath < -8096 Tc
path 256 0 < Apath < 32 Tc
path_509 8096 < Apath < 8128 Te
path_510 8128 < Apath < 8160 Te
path_511 8160 < Apath Te

416 DL-AoD test conditions

4.16.1 Simulated cells

For the DL-AoD measurement test cases in clause 16, a multi cell environment as defined in 3GPP TS 38.508-1 [45]
with NR Cell 1 and NR Cell 2 are used. The default parameters for simulated cells are the same as specified in 3GPP
TS 38.508-1 [45].

4.16.2 Propagation conditions

See TS 38.533 [47] clause C 2.
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4.16.3 Measurement Reporting Requirements

The measurement reporting delay is defined as the time between the moment when the periodic measurement report is
triggered and the moment when the UE starts to transmit the measurement report over the air interface. This
requirement assumes that 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 TTIpccy where TTIpccn is the duration of subframe or slot or subslot
when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement
reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.

4.16.4 PRS-RSRP Measurement Period Requirements

4.16.4.1 Measurement Period Requirements within Measurement Gaps

When the physical layer receives NR-DL-AoD-ProvideAssistanceData message and NR-DL-AoD-
RequestLocationInformation message from LMF via LPP [49], the UE shall be able to measure multiple (up to the UE
capability specified in TS 38.133 Clause 9.9.3.3) PRS-RSRP measurements, defined in TS 38.215 [57], from
configured PRS resources for configured TRPs on configured positioning frequency layers, within Tprs_rsRrp,total MS.

—yL
ThRS—RSRP. total = Lr=1 Tprs—rsrpi + (L — 1) * max(Tefrect; )
where
i is the index of positioning frequency layer,

L is total number of positioning frequency layers,

Teffect,; 15 the periodicity of the PRS-RSRP measurement in positioning frequency layer i.

lot
. NBRS, | [Lavailable_PRs,i
TPRS—RSRP,i = <CSSFi * Cell( Kp,PRS,i) * NRxBeam,i * [ N’ [ N B ] * Nsample —1)* Teffect,i + Tlast

where

CSSF; is the carrier specific scaling factor for PRS-RSRP measurements specified in TS 38.133 clause 9.1.5.2,

Ky prs;i is a scaling factor for a positioning frequency layer to be measured within the associated measurement
gap pattern, which is defined as K, prsi = Niotal / Navaitavie for UE configured with concurrent measurement gap,
and K, prgi = | for UE not configured with concurrent measurement gap.

For a window W of duration max(Tpgs ; MGRP_max), where MGRP max is the maximum MGRP across all
configured per-UE MG and per-FR MG within the same FR as the positioining frequency layer, and starting
at the beginning of any associated gap occasions covering the PRS occasion:

Nl s the total number of associated gap occasions covering PRS occasions within the window,
including both dropped and non-dropped instances of the associated measurement gap within the window,
and

Navailable 18 the number of non-dropped associated gap occasions covering PRS occasions within the
window W, after further accounting for MG collisions by applying the selected gap collision rule

Requirements do not apply if Nayaitabie =0.

Ngypeam,i is the scaling factor for Rx beam sweeping, and Npypeqm,=1 if positioning frequency layer i is in FR1
and if positioning frequency layer i is in FR2, Npypeqm ; 1s €equal to the value reported by the UE in
supportedLowerRxBeamSweepingFactor-FR?2 if the UE supports the capability for the band containing
positioning frequency layer i, and the LMF indicates lowerRxBeamSweepingFactor-FR2 in NR-DL-TDOA-
RequestLocationInformation. Npypeqm ; 18 equal to 8, otherwise.

Lavaitapie prs,i 1 the time duration of available PRS to be measured in the positioning frequency layer i to be
measured during Tyyqi1ap1e_Prs,i> and is calculated in the same way as PRS duration K defined in TS 38.133
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clause 5.1.6.5 of TS 38.214 [56]. For calculation of Lgygiiapie prsi» Only the PRS resources unmuted and fully or
partially overlapped with MG are considered.

lealf{’;i is the maximum number of DL PRS resources of positioning frequency layer i configured in a slot,

{N, T} is UE capability combination per band where N is a duration of DL PRS symbols in ms corresponding to
durationOfPRS-ProcessingSysmbols in TS 37.355 [49] processed every T ms corresponding to durationOfPRS-
ProcessingSymbolsInEveryTms in TS 37.355 [49] for a given maximum bandwidth supported by UE
corresponding to supportedBandwidthPRS in TS 37.355 [49],

N’ is UE capability for number of DL PRS resources that it can process in a slot as indicated by maxNumOfDL-
PRS-ResProcessedPerSlot in clause 6.4.3 of TS 37.355 [49],

Nsgmpte is the number of PRS RSRP measurement samples, where

- Nggmpie= 1 if the UE supports supportedDL-PRS-ProcessingSamples-RRC-CONNECTED [49], and the LMF
requests the UE to perform positioning measurements with reduced number of samples, and meets the
following conditions:

- PRS bandwidth is within the active BWP and

- Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within
6 dB.

- Nggmpie= 2 if the UE supports supportedDL-PRS-ProcessingSamples-RRC-CONNECTED [49], and the LMF
requests the UE to perform positioning measurements with reduced number of samples, and does not meet
the following conditions:

- PRS bandwidth is within the active BWP and

- Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within
6 dB.

- Nggmpie= 4 otherwise.

Tiasti = T; TTavaitable_prs,; 1S the measurement duration for the last PRS-RSRP sample, including the sampling
time and processing time, if not all PRS resources to be measured are available in the same measurement gap
occasion during Tgyqi1apie prs.i> Otherwise T, ; = T; + MGL,

T;

Tetfecti = [ ] * Tovaitable prs,i 15 the periodicity of PRS-RSRP measurement in positioning

Tavailable_PRS,i
frequency layer i,

T; corresponds to durationOfPRS-ProcessingSymbolsInEveryTms in TS 37.355 [49],

Tavaitabie PRsi = LCM(TPRSJ, MGRPi) is the least common multiple between Tprg; and MGRP; ,

Tprs; 1s the maximum PRS resource periodicity among all PRS resources in positioning frequency layer i,
MGRP; is the measurement gap repetition period in positioning frequency layer i.

If positioning frequency layer i has more than one DL PRS resource set with different PRS periodicities with muting,
Toor WHRTUENG = N iving * TERS, the least common multiple of Tooy WIthmuting o mong the DL PRS resource sets is

used to derive Tpgg ;, where:

Tyer is the periodicity of PRS resource sets given by the higher-layer parameter DL-PRS-Periodicity.

Nimuting 18 the scaling factor considering PRS resource muting. Nyyyeing = Tomiting * Lmuting> Where Tkt o is

the muting repetition factor given by the higher-layer parameter DL-PRS-MutingBitRepetitionF actor, and
Limuting is the size of the bitmap {b*}.

4.16.4.2 Measurement Period Requirements without Measurement Gaps

See TS 38.133 [50] clause 9.9.3.6.
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4.16.5 PRS-RSRP Measurement Accuracy Requirements

The absolute accuracy requirements for PRS-RSRP measurement for FR1 defined in Table 4.16.5-1 are valid under the
following conditions:

Conditions defined in 38.101-1 Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|¢em according to TS 38.133 Annex B.2.14 for a corresponding Band

UE does not support positioning measurements with reduced number of samples, or LMF does not indicate UE to

perform positioning measurements with reduced number of samples

Table 4.16.5-1: PRS-RSRP absolute accuracy for FR1

Accuracy Conditions
Repetition loN°**7 range
Normal | Extreme factor . -
conditio | conditio EPRIS PRS BW (Trop® * NR operating Mmm::’:“ Maximum
n n s/lot Logs/ band groups lo lo
PRS Note 8 dBm / SCSrrs
Kcomb)
dBm / SCSprs
dB dB dB PRB - dBmi15k | dBmi30kH | aBmicokHz | 9BM/BWen
Hz Note 6 z Note 6 Note 6 nnel
NR_FDD_FR1_ -127 -124 -121
A,
NR_TDAI?_FR1_ 50
NR_SDL_FR1_
A
NR_FDD_FR1_ -126.5 -123.5 -120.5
B -50
NR_TDD_FR1 -126 -123 -120
o T -50
NR_FDD_FR1_ -125.5 -122.5 -119.5
D
: -50
+3.5 +8 >-3dB 224 All NR—TDDD PR
NR_FDD_FR1_ -125 -122 -119
E,
NR_TDD_FR1_ -50
E
NR_FDD_FR1_ -124.5 -121.5 -118.5
F -50
NR_FDD_FR1 -124 -121 -118
. -50
NR_FDD_FR1 -123.5 -120.5 -117.5
~H T -50
Note 4
Note 4
+8.5 13 2a=oWs Al Note 4
+6 +105 =2-13dB 52<1084Ws All Note 4
+4.5 19 BW >104 All Note 4
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: Void.
NOTE 3: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA or DL-AoD assistance data defined in TS 37.355 [49].
NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding requirement
with the PRS bandwidth = 24 RB.
NOTE 5: The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 6: The condition level is increased by A>0, when applicable, as described in TS 38.133[50] Sections B.3.2 and B.3.3.
NOTE 7: 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 8: NR operating band groups are as defined in TS 38.133[50] Section 3.5.2.
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The absolute accuracy requirements for PRS-RSRP measurement for FR2 defined in Table 4.16.5-2 are valid under the

following conditions:

Conditions defined in 38.101-2 Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|¢em according to TS 38.133[50] Annex B.2.14 for a corresponding Band

UE does not support positioning measurements with reduced number of samples, or LMF does not indicate UE to
perform positioning measurements with reduced number of samples

Table 4.16.5-2: PRS-RSRP absolute accuracy for FR2

Accuracy Conditions
Repetition loN°te7 range
Normal | Extreme PRS factor Minimum .
condition | condition | Es/lot PRS BW (TRRS * Lprs/ lo Note Max;;num
stnfb) dBm / SCSprs
dBm / SCSprs
dB dB dB PRB - dBm20kHz | dBm/GOkAz | OormBWenan
Note 6 Note 6 nel

Same value as PRP in TS

38.133[50]Table B.2.14 -2,
according to UE Power

class, operating band and

angle of arrival -50
15 18 =-3dB 224 All
Note 4
Note 4
< <
18.5 +11.5 >-13dB 24 <BW <64 All Note 4
16 19 BW >64 All Note 4
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: Void.

NOTE 3: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA or DL-AoD assistance data defined in TS
37.355[49].

NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth = 24 RB.

NOTE 5: The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.

NOTE 6: The condition level is increased by A>0, when applicable, as described in TS 38.133[50] Sections B.3.2 and
B.3.3.

NOTE 7: 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 8: NR operating band groups are as defined in TS 38.133[50] Section 3.5.2.

The absolute accuracy requirements for PRS-RSRP measurement for FR1 defined in Table 4.16.5-2a are valid under the

following

conditions:

Conditions defined in 38.101-1 Clause 7.3 for reference sensitivity are fulfilled.
PRP 1,2|4em according to TS 38.133 Annex B.2.14 for a corresponding Band

UE supports positioning measurements with reduced number of samples, and LMF indicates UE to perform

positioning measurements with reduced number of samples

AWGN channel

The absolute accuracy requirements for PRS-RSRP measurement for FR2 defined in Table 4.16.5-2b are valid under
the following conditions:

Conditions defined in 38.101-2 Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|48m according to Annex B.2.14 for a corresponding Band

ETSI




3GPP TS 37.571-1 version 17.3.1 Release 17

93

ETSI TS 137 571-1 V17.3.1 (2024-02)

- UE supports positioning measurements with reduced number of samples, and LMF indicates UE to perform
positioning measurements with reduced number of samples

- AWGN channel

Table 4.16.5-2a: PRS-RSRP absolute accuracy for FR1 with reduced sample number

Accuracy Conditions
Repetition lo Note 6 range
Normal | Extreme factor , -
conditio | conditio | FR> PRS BW (T = NR operating Mln:qmtu1m Maximum
n n Es/lot Logs/ band groups lo Note lo
TRS Note 7 dBm / SCSers
Kcomb)
dBm / SCSprs
dB dB dB PRB - dBm/15k | dBm/30k | dBm/60kHz | 9EM/BWena
Hz Note 5 Hz Note 5 Note 5 nnel
NR_FDD_FR1_A,
NR_TDD_FR1_A, -127 -124 -121 -50
NR SDL FR1 A
NR_FDD_FR1_B -126.5 -123.5 -120.5 -50
NR_TDD FR1_C -126 -123 -120 -50
NR_FDD_FR1_D,
£3.5 +8 20 248 Al NR TDD FRi D | 1295 | 1225 -119.5 -50
NR_FDD_FR1_E,
NR TDD FR1 E -125 -122 -119 -50
NR_FDD_FR1_F -124.5 -121.5 -118.5 -50
NR_FDD_FR1_G,
NR TDD FR1 G -124 -121 -118 -50
NR_FDD_FR1_H -123.5 -120.5 -117.5 -50
+8.5 +13 H=BW= Al Note 3
+6 £10.5 26 | S2<Bws Al Note 3
104
+4.5 +9 BW >104 All Note 3
NOTE 1:

This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA or DL-AoD assistance data defined in [49].
NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding requirement
with the PRS bandwidth > 48 RB.
NOTE 4: The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 5: The condition level is increased by A>0, when applicable, as described in TS 38.133 Sections B.3.2 and B.3.3.
NOTE 6: 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 7: NR operating band groups are as defined in TS 38.133 Section 3.5.2.
Table 4.16.5-2b: PRS-RSRP absolute accuracy for FR2 with reduced sample number
Accuracy Conditions
Repetition loN°** 6 range
Normal Extreme PRS factor Minimum .
condition | condition | Es/lot PRS BW (Tfey * Lprs/ lo Note 1 Maxllmum
KPRS, ) dBm / SCSers °
dBm / SCSers
dB dB dB PRB - dBm/120kH | dBm/6okHz | SEm/BWenan
2 Note 5 Note 5 nel
=0 Same value as PRP in TS
38.133 Table B.2.14-2,
5 8 248 All according to UE Power -50
class, operating band and
angle of arrival
18.5 +11.5 >-6 48 <BW <64 All Note 3
16 19 BW >64 All Note 3
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA or DL-AoD assistance data defined in [49].

ETSI




3GPP TS 37.571-1 version 17.3.1 Release 17 94 ETSI TS 137 571-1 V17.3.1 (2024-02)

NOTE 3:

NOTE 4:
NOTE 5:
NOTE 6:

NOTE 7:

The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth > 48 RB.

The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.

The condition level is increased by A>0, when applicable, as described in TS 38.133 Sections B.3.2 and B.3.3.
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.

NR operating band groups are as defined in TS 38.133 Section 3.5.2.

The relative accuracy of PRS-RSRP is defined as accuracy of the difference between two PRS-RSRP measurements.

The relative PRS-RSRP accuracy requirements apply for the cases when PRS-RSRP is measured from PRS resources in
the same PRS resource set in FR1 or FR2, and measured with same Rx beam in case of FR2.

The accuracy requirements for PRS-RSRP measurement for FR1 defined in Table 4.16.5-3 are valid under the
following conditions:

Conditions defined in 38.101-1 Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|¢em according to TS 38.133[50] Annex B.2.14 for a corresponding Band

UE does not support positioning measurements with reduced number of samples, or LMF does not indicate UE to
perform positioning measurements with reduced number of samples

Table 4.16.5-3: PRS-RSRP relative accuracy for FR1

Accuracy Conditions
Repetition loN°t7 range
Normal | Extreme factor . -
conditio | conditio | 4> | PRsBW | (TfRS« | NRoperating Minimum Maximum
n Esl/lot Logs/ band groups lo Note lo
PRS Note 8 dBm / SCSers
Kcomb)
dBm / SCSprs
dB dB dB PRB - dBm/A5KH | dBm/30kH | dBmieokHz | 9BM/BWeha
2 Note 6 2 Note 6 Note 6 nnel
NR_FDD FR1_ | 127 124 121
A,
NR_TDAI\D_FR1_ 50
NR_SDL_FR1_
A
NR _FDD FR1 -126.5 -123.5 -120.5
~ 5 — -50
NR_TDD FR1_ | -126 123 120
c -50
NR_FDD_FR1_ -125.5 -122.5 -119.5
D
! -50
+3.5 +5.0 >-3dB =24 All NR_TD[E))_FR1_
NR_FDD FR1_ | -125 122 119
E,
NR_TDD_FR1_ -50
E
NR_FDD_FR1_ | 1245 1215 1185 0
= .
NR_FDD _FR1_ | -124 121 118 o
S B
NR_FDD_FR1_ -123.5 -120.5 -117.5
H -50
Note 4
Note 4
+9.5 £11.0 24<BWs Al Note 4
2-13dB 52<5§W< Al
+6.5 +8.0 104 - Note 4
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50 [ 65 | BW>104 | All Note 4

NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: Void.

NOTE 3: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA or DL-AoD assistance data defined in [49].

NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding requirement
with the PRS bandwidth = 24 RB.

NOTE 5: The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.

NOTE 6: The condition level is increased by A>0, when applicable, as described in TS 38.133[50] Sections B.3.2 and B.3.3.

NOTE 7: 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 8: NR operating band groups are as defined in TS 38.133[50] Section 3.5.2.

The accuracy requirements for PRS-RSRP measurement for FR2 defined in Table 4.16.5-3 are valid under the

following

conditions:

Conditions defined in 38.101-2 Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|¢em according to TS 38.133[50] Annex B.2.14 for a corresponding Band

UE does not support positioning measurements with reduced number of samples, or LMF does not indicate UE to

perform positioning measurements with reduced number of samples

Table 4.16.5-4: PRS-RSRP relative accuracy for FR2

Accuracy Conditions
Repetition lo o7 range
Normal | Extreme PRS factor Minimum .
condition | condition | Es/lot PRS BW (T7ep® * Lprs/ o Note 1 Maxllmum
KPRS, ) dBm / SCSers °
dBm / SCSprs
dB dB dB PRB - dBm120kHz | aBmicoknz | dom/BWehan
Note 6 Note 6 nel
Same value as PRP in TS
38.133[50] Table B.2.14-2,
according to UE Power
class, operating band and
angle of arrival -50
5.0 8.0 >-3dB 224 All
Note 4
Note 4
10 +13 >-13dB 24 <BW <64 All Note 4
7.5 +10.5 - BW >64 All Note 4
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: Void.
NOTE 3: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA or DL-AoD assistance data defined in [49].
NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth = 24 RB.
NOTE 5: The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 6: The condition level is increased by A>0, when applicable, as described in TS 38.133[50] Sections B.3.2 and
B.3.3.
NOTE 7: 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 8: NR operating band groups are as defined in TS 38.133[50] Section 3.5.2.

The absolute accuracy requirements for PRS-RSRP measurement for FR1 defined in Table 4.16.5-5 are valid under the
following conditions:

- Conditions defined in 38.101-1 Clause 7.3 for reference sensitivity are fulfilled.

- PRP 1,2|4gm according to TS 38.133 Annex B.2.14 for a corresponding Band

ETSI




3GPP TS 37.571-1 version 17.3.1 Release 17

- UE supports positioning measurements with reduced number of samples, and LMF indicates UE to perform

96

positioning measurements with reduced number of samples

- AWGN channel

ETSI TS 137 571-1 V17.3.1 (2024-02)

The absolute accuracy requirements for PRS-RSRP measurement for FR2 defined in Table 4.16.5-6 are valid under the
following conditions:

- Conditions defined in 38.101-2 Clause 7.3 for reference sensitivity are fulfilled.

- PRP 1,2|4gm according to TS 38.133 Annex B.2.14 for a corresponding Band

- UE supports positioning measurements with reduced number of samples, and LMF indicates UE to perform

positioning measurements with reduced number of samples

- AWGN channel

Table 4.16.5-5: PRS-RSRP relative accuracy for FR1 with reduced sample number

Accuracy Conditions
Repetition loN°te 6 range
Normal | Extreme factor , L
conditio | conditio | 1o, | PRSBW | (TEES NR operating Minimum Maximum
n n sllot Logs/ band groups lo lo
PRS Note 7 dBm / SCSprs
Kcomb)
dBm / SCSprs
dB dB dB PRB - dBm/15k | dBm/30kH | dBmiok | dEM/BWene
Hz Note 5 z Note 5 Hz Note 5 nnel
NR_FDD_FR1_A,
NR_TDD_FR1_A, -127 -124 -121 -50
NR_SDL FR1 A
NR_FDD_FR1 B -126.5 -123.5 -120.5 -50
NR_TDD_FR1_C -126 -123 -120 -50
NR_FDD_FR1_D,
+3.5 £5.0 20 248 Al NR_TDD_FR1_D | 129 1225 1195 -50
NR_FDD_FR1_E,
NR TDD FR1 E -125 -122 -119 -50
NR_FDD_FR1 F -124.5 -121.5 -118.5 -50
NR_FDD_FR1_G,
NR TDD FR1 G -124 -121 -118 -50
NR_FDD_FR1_H -123.5 -120.5 -117.5 -50
9.5 £11.0 H=BW= Al Note 3
+6.5 +8.0 I i Al Note 3
5.0 6.5 BW >104 All Note 3
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA or DL-AoD assistance data defined in [49].
NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding requirement

with the PRS bandwidth > 48 RB.
NOTE 4: The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 5: The condition level is increased by A>0, when applicable, as described in Sections B.3.2 and B.3.3.
NOTE 6: 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 7: NR operating band groups are as defined in Section 3.5.2.

Table 4.16.5-6: PRS-RSRP relative accuracy for FR2 with reduced sample number
Accuracy Conditions
Note 6
Repetition lo range
Normal Extreme PRS factor Minimum .
condition | condition | Es/lot PRS BW (TR * Lprs/ lo Note 1 Maximum
Kiess) dBm / SCSers
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dBm / SCSprs
Bm/BW
dB dB dB PRB . dBmi120kH | dBmiGoknz | Oom/BWenan
z Note 5 Note 5 nel
20 Same value as PRP in Table
+5.0 +8.0 >48 All B.2.14-2, accordlng to UE 50
Power class, operating band
and angle of arrival
+10 +13 2-6 48 < BW < 64 All Note 3
7.5 +10.5 BW >64 All Note 3

NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA or DL-AoD assistance data defined in [34].

NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth = 24 RB.

NOTE 4: The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.

NOTE 5: The condition level is increased by A>0, when applicable, as described in Sections B.3.2 and B.3.3.

NOTE 6: 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 8: NR operating band groups are as defined in Section 3.5.2.

4.16.6 PRS-RSRP Reporting mapping

4.16.6.1 Absolute PRS-RSRP Measurement Report Mapping

The reporting range of absolute PRS-RSRP measurement is defined from -156 dBm to -31 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 4.16.6.1-1. The range in the signalling may be larger than the
guaranteed accuracy range.

Table 4.16.6.1-1: Measurement report mapping for PRS-RSRP

Reported value Measured quantity value Unit
PRS_RSRP_0 PRS-RSRP<-156 dBm
PRS _RSRP 1 -156sPRS-RSRP<-155 dBm
PRS_RSRP_2 -155sPRS-RSRP<-154 dBm
PRS_RSRP_3 -154<PRS-RSRP<-153 dBm
PRS_RSRP_4 -153<PRS-RSRP<-152 dBm
PRS_RSRP_5 -152<PRS-RSRP<-151 dBm
PRS RSRP_6 -151<PRS-RSRP<-150 dBm
PRS_RSRP_7 -150sPRS-RSRP<-149 dBm
PRS_RSRP_8 -149<PRS-RSRP<-148 dBm
PRS_RSRP_9 -148<PRS-RSRP<-147 dBm
PRS RSRP_10 -147<PRS-RSRP<-146 dBm
PRS RSRP_11 -146<PRS-RSRP<-145 dBm
PRS_RSRP_12 -145sPRS-RSRP<-144 dBm
PRS _RSRP_13 -144<PRS-RSRP<-143 dBm
PRS_RSRP_14 -143<PRS-RSRP<-142 dBm
PRS _RSRP_15 -142<PRS-RSRP<-141 dBm
PRS RSRP_16 -141<PRS-RSRP<-140 dBm
PRS_RSRP_17 -140<PRS-RSRP<-139 dBm
PRS_RSRP_18 -139=PRS-RSRP<-138 dBm
PRS_RSRP_111 -46<PRS-RSRP<-45 dBm
PRS_RSRP_112 -45sPRS-RSRP<-44 dBm
PRS_RSRP_113 -44<PRS-RSRP<-43 dBm
PRS_RSRP_114 -43<PRS-RSRP<-42 dBm
PRS_RSRP_115 -42<PRS-RSRP<-41 dBm
PRS_RSRP_116 -41<PRS-RSRP<-40 dBm
PRS_RSRP_117 -40sPRS-RSRP<-39 dBm
PRS_RSRP_118 -39=sPRS-RSRP<-38 dBm
PRS_RSRP_119 -38<PRS-RSRP<-37 dBm
PRS_RSRP_120 -37<PRS-RSRP<-36 dBm
PRS_RSRP_121 -36sPRS-RSRP<-35 dBm
PRS_RSRP_122 -355sPRS-RSRP<-34 dBm

ETSI




3GPP TS 37.571-1 version 17.3.1 Release 17

98

ETSI TS 137 571-1 V17.3.1 (2024-02)

PRS_RSRP_123

-34<PRS-RSRP<-33

dBm

PRS_RSRP_124

-33<sPRS-RSRP<-32

dBm

PRS_RSRP_125

-32<PRS-RSRP<-31

dBm

PRS_RSRP_126

-31<PRS-RSRP

dBm

4.16.6.2 Differential Report Mapping for PRS-RSRP Measurement

The reporting range of differential PRS-RSRP is defined from -30 dB to 0 dB with 1 dB resolution when nr-DL-AoD-
RequestLocationInformation message is received.

The mapping of measured quantity is defined in Table 4.16.6.2-1. The range in the signalling may be larger than the

guaranteed accuracy range.

The reporting range of differential PRS-RSRP is defined from -30 dB to 30 dB with 1 dB resolution when nr-DL-
TDOA-RequestLocationInformation or nr-Multi-RTT-RequestLocationInformation is received.

The mapping of measured quantity is defined in Table 4.16.6.2-2. The range in the signalling may be larger than the
guaranteed accuracy range or the range supported by the UE receiver for different ail[?] RSRP measured on different
PRS resources in frequency domain at the same time.

Table 4.16.6.2-1: Measurement report mapping for differential PRS-RSRP

Reported value Measured quantity value Unit
DIFFRSRP_0 -30=ARSRP dB
DIFFRSRP_1 -29>ARSRP>-30 dB
DIFFRSRP_2 -282ARSRP>-29 dB
DIFFRSRP_3 -272ARSRP>-28 dB
DIFFRSRP_4 -262ARSRP>-27 dB
DIFFRSRP_5 -252ARSRP>-26 dB
DIFFRSRP_6 -24>ARSRP>-25 dB
DIFFRSRP_7 -232ARSRP>-24 dB
DIFFRSRP_8 -222ARSRP>-23 dB
DIFFRSRP_9 -212ARSRP>-22 dB
DIFFRSRP_10 -202ARSRP>-21 dB
DIFFRSRP_11 -192ARSRP>-20 dB
DIFFRSRP_12 -182ARSRP>-19 dB
DIFFRSRP_13 -172ARSRP>-18 dB
DIFFRSRP_14 -162ARSRP>-17 dB
DIFFRSRP_15 -152ARSRP>-16 dB
DIFFRSRP_16 -14>ARSRP>-15 dB
DIFFRSRP_17 -132ARSRP>-14 dB
DIFFRSRP_18 -122ARSRP>-13 dB
DIFFRSRP_19 -112ARSRP>-12 dB
DIFFRSRP_20 -102ARSRP>-11 dB
DIFFRSRP_21 -92ARSRP>-10 dB
DIFFRSRP_22 -82ARSRP>-9 dB
DIFFRSRP_23 -72ARSRP>-8 dB
DIFFRSRP_24 -6=2ARSRP>-7 dB
DIFFRSRP_25 -52ARSRP>-6 dB
DIFFRSRP_26 -4>ARSRP>-5 dB
DIFFRSRP_27 -32ARSRP>-4 dB
DIFFRSRP_28 -22ARSRP>-3 dB
DIFFRSRP_29 -12ARSRP>-2 dB
DIFFRSRP_30 0=ARSRP>-1 dB

Table 4.16.6.2-2: Measurement report mapping for differential PRS-RSRP

Reported value

Measured quantity value

Unit

DIFFRSRP_O

-30=2ARSRP

dB

DIFFRSRP_1

-292ARSRP>-30

dB

DIFFRSRP_2

-282ARSRP>-29

dB

DIFFRSRP_3

-27=ARSRP>-28

dB

DIFFRSRP_4

-262ARSRP>-27

dB
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DIFFRSRP_5 -25>2ARSRP>-26 dB
DIFFRSRP_6 -24>ARSRP>-25 dB
DIFFRSRP_7 -232ARSRP>-24 dB
DIFFRSRP_8 -222ARSRP>-23 dB
DIFFRSRP_9 -212ARSRP>-22 dB
DIFFRSRP_10 -20=ARSRP>-21 dB
DIFFRSRP_11 -192ARSRP>-20 dB
DIFFRSRP_12 -18=2ARSRP>-19 dB
DIFFRSRP_13 -17=ARSRP>-18 dB
DIFFRSRP_14 -162ARSRP>-17 dB
DIFFRSRP_25 -52ARSRP>-6 dB
DIFFRSRP_26 -42ARSRP>-5 dB
DIFFRSRP_27 -32ARSRP>-4 dB
DIFFRSRP_28 -22ARSRP>-3 dB
DIFFRSRP_29 -12ARSRP>-2 dB
DIFFRSRP_30 0=ARSRP>-1 dB
DIFFRSRP_31 12ARSRP>0 dB
DIFFRSRP_32 2>ARSRP>1 dB
DIFFRSRP_33 3=ARSRP>2 dB
DIFFRSRP_34 4>ARSRP>3 dB
DIFFRSRP_35 52ARSRP>4 dB
DIFFRSRP_36 6=ARSRP>5 dB
DIFFRSRP_47 172ARSRP>16 dB
DIFFRSRP_48 18=ARSRP>17 dB
DIFFRSRP_49 192ARSRP>18 dB
DIFFRSRP_50 20=ARSRP>19 dB
DIFFRSRP_51 212ARSRP>20 dB
DIFFRSRP_52 22>ARSRP>21 dB
DIFFRSRP_53 232ARSRP>-22 dB
DIFFRSRP_54 24>ARSRP>23 dB
DIFFRSRP_55 252ARSRP>24 dB
DIFFRSRP_56 262ARSRP>25 dB
DIFFRSRP_57 27=2ARSRP>26 dB
DIFFRSRP_58 282ARSRP>27 dB
DIFFRSRP_59 292ARSRP>28 dB
DIFFRSRP_60 30=ARSRP>29 dB
DIFFRSRP_61 ARSRP>30 dB

4.16.7 PRS-RSRPP Measurement Period Requirements

For PRS measurement within MG configured to UE, measurement period requirements for PRS-RSRP defined in
4.16.4.1 is re-used for PRS-RSRPP.

For PRS measurement without MG configured to UE, measurement period requirements for PRS-RSRP defined in
4.16.4.2 is re-used for PRS-RSRPP.

4.16.8 PRS-RSRPP Measurement Accuracy Requirements

FFS
4.16.9 PRS-RSRPP Reporting mapping

4.16.9.1 Absolute PRS-RSRPP Measurement Report Mapping

The reporting range of absolute PRS-RSRPP measurement is defined from -156 dBm to -31 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 4.16.9.1-1. The range in the signalling may be larger than the
guaranteed accuracy range.

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17 100 ETSI TS 137 571-1 V17.3.1 (2024-02)

The UE capable of additionalPathsExtSupport-r17 can report the PRS-RSRPP measurement of up to its supported
number of additional paths.

Table 4.16.9.1-1: Measurement report mapping for PRS-RSRPP

Reported value Measured quantity value Unit
PRS_RSRPP_0 PRS-RSRPP<-156 dBm
PRS_RSRPP_1 -156<PRS-RSRPP<-155 dBm
PRS_RSRPP_2 -155<PRS-RSRPP<-154 dBm
PRS_RSRPP_3 -154<PRS-RSRPP<-153 dBm
PRS_RSRPP_4 -153<PRS-RSRPP<-152 dBm
PRS_RSRPP_5 -152<PRS-RSRPP<-151 dBm
PRS_RSRPP_6 -151<PRS-RSRPP<-150 dBm
PRS_RSRPP_7 -150<PRS-RSRPP<-149 dBm
PRS_RSRPP_8 -149<PRS-RSRPP<-148 dBm
PRS_RSRPP_9 -148<PRS-RSRPP<-147 dBm
PRS_RSRPP_10 -147<PRS-RSRPP<-146 dBm
PRS_RSRPP_11 -146<PRS-RSRPP<-145 dBm
PRS_RSRPP_12 -145<PRS-RSRPP<-144 dBm
PRS_RSRPP_13 -144<PRS-RSRPP<-143 dBm
PRS_RSRPP_14 -143<PRS-RSRPP<-142 dBm
PRS_RSRPP_15 -142<PRS-RSRPP<-141 dBm
PRS_RSRPP_16 -141<PRS-RSRPP<-140 dBm
PRS_RSRPP_17 -140<PRS-RSRPP<-139 dBm
PRS_RSRPP_18 -139<PRS-RSRPP<-138 dBm
PRS_RSRPP_111 -46<PRS-RSRPP<-45 dBm
PRS_RSRPP_112 -45<PRS-RSRPP<-44 dBm
PRS_RSRPP_113 -44<PRS-RSRPP<-43 dBm
PRS_RSRPP_114 -43<PRS-RSRPP<-42 dBm
PRS_RSRPP_115 -42<PRS-RSRPP<-41 dBm
PRS_RSRPP_116 -41<PRS-RSRPP<-40 dBm
PRS_RSRPP_117 -40<PRS-RSRPP<-39 dBm
PRS_RSRPP_118 -39<PRS-RSRPP<-38 dBm
PRS_RSRPP_119 -38<PRS-RSRPP<-37 dBm
PRS_RSRPP_120 -37<PRS-RSRPP<-36 dBm
PRS_RSRPP_121 -36<PRS-RSRPP<-35 dBm
PRS_RSRPP_122 -35<PRS-RSRPP<-34 dBm
PRS_RSRPP_123 -34<PRS-RSRPP<-33 dBm
PRS_RSRPP_124 -33<PRS-RSRPP<-32 dBm
PRS_RSRPP_125 -32<PRS-RSRPP<-31 dBm
PRS_RSRPP_126 -31<PRS-RSRPP dBm

4.16.9.2 Differential Report Mapping for PRS-RSRPP Measurement
The reporting range of differential PRS-RSRPP is defined from -30 dB to 30 dB with 1 dB resolution.

The mapping of measured quantity is defined in Table 4.16.9.2-1. The range in the signalling may be larger than the
guaranteed accuracy range.

For differential reporting, PRS-RSRPP is reported as the difference in dB with respect to the first reported PRS-RSRPP.

Table 4.16.9.2-1: Measurement report mapping for differential PRS-RSRPP

Reported value Measured quantity value Unit
DIFFRSRPP_0 -30=ARSRPP dB
DIFFRSRPP_1 -292ARSRPP>-30 dB
DIFFRSRPP_2 -282ARSRPP>-29 dB
DIFFRSRPP_3 -272ARSRPP>-28 dB
DIFFRSRPP_4 -262ARSRPP>-27 dB
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DIFFRSRPP_5 -25>2ARSRPP>-26 dB
DIFFRSRPP_6 -24>ARSRPP>-25 dB
DIFFRSRPP_7 -232ARSRPP>-24 dB
DIFFRSRPP_8 -222ARSRPP>-23 dB
DIFFRSRPP_9 -212ARSRPP>-22 dB
DIFFRSRPP_10 -20=ARSRPP>-21 dB
DIFFRSRPP_11 -192ARSRPP>-20 dB
DIFFRSRPP_12 -182ARSRPP>-19 dB
DIFFRSRPP_13 -17=ARSRPP>-18 dB
DIFFRSRPP_14 -162ARSRPP>-17 dB
DIFFRSRPP_25 -52ARSRPP>-6 dB
DIFFRSRPP_26 -42ARSRPP>-5 dB
DIFFRSRPP_27 -32ARSRPP>-4 dB
DIFFRSRPP_28 -2>2ARSRPP>-3 dB
DIFFRSRPP_29 -12ARSRPP>-2 dB
DIFFRSRPP_30 0=ARSRPP>-1 dB
DIFFRSRPP_31 12ARSRPP>0 dB
DIFFRSRPP_32 2>ARSRPP>1 dB
DIFFRSRPP_33 3=2ARSRPP>2 dB
DIFFRSRPP_34 4>ARSRPP>3 dB
DIFFRSRPP_35 52ARSRPP>4 dB
DIFFRSRPP_36 6=ARSRPP>5 dB
DIFFRSRPP_47 17=ARSRPP>16 dB
DIFFRSRPP_48 18=ARSRPP>17 dB
DIFFRSRPP_49 19=2ARSRPP>18 dB
DIFFRSRPP_50 20=ARSRPP>19 dB
DIFFRSRPP_51 212ARSRPP>20 dB
DIFFRSRPP_52 22>ARSRPP>21 dB
DIFFRSRPP_53 232ARSRPP>-22 dB
DIFFRSRPP_54 24>2ARSRPP>23 dB
DIFFRSRPP_55 25>2ARSRPP>24 dB
DIFFRSRPP_56 262ARSRPP>25 dB
DIFFRSRPP_57 27>2ARSRPP>26 dB
DIFFRSRPP_58 28=2ARSRPP>27 dB
DIFFRSRPP_59 292ARSRPP>28 dB
DIFFRSRPP_60 30=ARSRPP>29 dB
DIFFRSRPP_61 ARSRPP>30 dB

4A Support of 4 Rx capable UEs

4A.0 Introduction

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

4A.1  RAT Independent Tests

All tests in Sections 5 to 7, 11 and 12 are applicable for all types of UEs independently of the number of RX antennas.
Only one of the E-UTRAN/UTRAN RX antennas shall be connected to the SS.

4A.2 RAT Dependent Tests

All tests in 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.
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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.

4A.2.1.2 Carrier Aggregation tests

For all carrier aggregation tests, the antenna connection for each cell needs to be considered separately. If a PCell or
SCell is in a band 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 is left 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 remaining 2 Rx ports shall be connected with zero
input. No test parameters or requirements 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.

4B Applicability of tests for types and Categories of UE

4B.1 Introduction

In this clause, the applicability of the tests defined in clauses 7 to 16 of this specification are detailed for various types
and Categories of UE for information.

4B.2  Applicability of requirements and tests

The applicability of the requirements for various types and Categories of UE for the tests in this specification are
defined as follows:

- for the tests in clause 7 (E-UTRA A-GNSS): applicabilities are defined in TS 36.171 [3] clauses 4.1 and 4.1.1

- for the tests in clauses 8 (E-UTRA ECID), 9 (E-UTRA OTDOA), 10 (E-UTRA OTDOA for Carrier
Aggregation): applicabilities are defined in TS 36.133 [23] clause 3.6.1

- for the tests in clauses 11 (E-UTRA and NR MBS), 12 (E-UTRA WLAN and BLE): applicabilities are defined
in TS 37.171 [39]

- for the tests in clause 13 (NR A-GNSS): applicabilities are defined in TS 38.171 [43] clause 4.1
- for the tests in clause 14 (NR OTDOA): applicabilities are defined in TS 38.133 [23] clause 3.6
- for the tests in clauses 15 (NR WLAN), 16 (NR BLE): applicabilities are defined in TS 37.171 [39].

These are summarised below for the relevant tests in this specification.
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Tests Types and Categories of UE
LTE UE UE UE UE UE UE UE UE UE
other than | Category | Category | Category | Category | Category | Category | configured supporting
types and | O (Note 1 1bis M1 M2 NB1 and | with NR EN- NR SA mode
Categories | 1) (Note 2) NB2 DC or NE-DC or
listed here (Note 3) NGEN-DC
Clause 7 (E- | All All All All All (UE All (UE None N/A N/A
UTRA A- must must
GNSS) also also
support support
VoLTE) | VoLTE)
Clause 8 (E- | All except | All All Only Only Only None Requirements | N/A
UTRA those tests tests tests and tests
ECID), defined for defined defined defined defined in
types and for UE for UE for UE RAN 4. Tests
Categories Category | Category | Category here are FFS
listed here 1bis M1 M2
Clause 9 (E- | All except | All All Only Only Only Only Requirements | N/A
UTRA those tests tests tests tests and tests
OTDOA) defined for defined defined defined defined defined in
types and for UE for UE for UE for NB- RAN 4. Tests
Categories Category | Category | Category | IOT here are FFS
listed here 1bis M1 M2
Clause 10 All All All None None None None Requirements | N/A
(E-UTRA and tests
OTDOA for defined in
Carrier RAN 4. Tests
Aggregation) here are FFS
Clause 11 All except | All All All All All FFS All those All those
(E-UTRA those except except except except except defined for defined for
and NR defined for | those those those those those NR NR
MBS) NR defined defined defined defined defined
for NR for NR for NR for NR for NR
Clause 12 All All All All All All FFS Requirements | Requirements
(E-UTRA (only) defined | (only) defined
WLAN and in RAN 4. in RAN 4.
BLE) Tests are Tests are
FFS FFS
Clause 13 N/A N/A N/A N/A N/A N/A N/A All All
(NR A-
GNSS)
Clause 14 N/A N/A N/A N/A N/A N/A N/A N/A. FFS
(NR
OTDOA)
Clause 15 N/A N/A N/A N/A N/A N/A N/A FFS FFS
(NR WLAN)
Clause 16 N/A N/A N/A N/A N/A N/A N/A FFS FFS
(NR BLE)

Note 1: The requirements for a UE Category 0 are derived assuming UE Category 0 and a single antenna receiver.
Note 2: The requirements for UE Category 1bis are derived assuming UE Category 1bis and a single antenna receiver.
Note 3: The requirements for UE Category NB1/NB2 are derived assuming UE Category NB1/NB2 and a single antenna receiver.

Editor's note: the current versions of this specification and TS 37.571-3 do not accurately reflect the above table.

The above table should therefore be used where it differs from the applicabilities given in this
specification and TS 37.571-3.
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) UTRA A-GPS Minimum Performance requirements

5.1 General

This clause defines the minimum performance requirements for FDD UTRA UEs 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 UEs
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 a UE 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

5.2.1.1 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 A-GPS.

5.2.1.2 Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirements in 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 this requirement is 3GPP TS 25.171 [31], clause 5.1.1.1.

5213 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 only Coarse Time Assistance provided by the SS.
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5214 Method of test

52141 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 GPS test parameters as specified in table 5.2.1.3 for GPS scenario #1. 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.
Switch on the UE.

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

52142 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

Send a RESET 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 a random value 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 7.5.1 or 7.5.4.

If the UE returns a valid 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
table in 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.

5.2.1.5 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 - 1.1t01.6
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 this test 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 given in clause C.4.

5.2.2 Sensitivity Fine Time Assistance

5.2.21 Definition and applicability

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 all 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 requirements in 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 - 1.1t0 1.6
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 this requirement 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 figures A.1 or A.2.
2. Set the GPS test parameters as specified in table 5.2.2.3 for GPS scenario #1.
3. Switch on the UE.

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

52242 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
52.1.24

2. Send a RESET 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
7.5.10r7.5.4.

3. If the UE returns a valid 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 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 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 GPS timing of cell frames offsets in step 2.

6. Repeat steps 1 to 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 procedure in clause F.3.

5225 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 - 1.11t0 1.6
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

95 % 101.3 m 20.3s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for this test 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 given in clause C.4.

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 A-GPS.

5.3.2 Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirements in 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 - 1.1t0 1.6
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 this requirement 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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534 Method of test

5341 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 GPS test parameters as specified in table 5.3.3 for GPS scenario #1.

3.

Switch on the UE.

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

534.2 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
52.124

Send a RESET 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 a random 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 a fix 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)

If the UE returns a valid 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 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 5.3.4 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.

. 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 offset in step 2.

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.

Release the connection using the procedure in 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 - 1.1t0 1.6
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 this test 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 given in clause C.4.

5.4 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 all types of UTRA for the FDD UE that supports A-GPS.

5.4.2

The first fix position estimates shall meet the accuracy and response time requirements in 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 - 141021
GPS Coarse Time assistance seconds +2
error range
Propagation conditions - AWGN
GPS Signal for 15t satellite dBm -129
GPS Signal for 2" satellite dBm -135
GPS Signal for 3" satellite dBm -141
GPS Signal for 4t 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 this requirement is 3GPP TS 25.171 [31], clause 5.3.1.

5.4.3 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.
2.

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 5.4.3 for GPS scenario #1. 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.

Switch on the UE.

Set up a connection 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 0 m
to 500 m above WGS-84 reference ellipsoid using the method described in 3GPP TS 37.571-5 [20] clause
52.1.24

Send a RESET 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 a random value 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 7.5.1 or 7.5.4.

If the UE returns a valid 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 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 5.4.4 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.

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 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 5.4.5 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

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17 112 ETSI TS 137 571-1 V17.3.1 (2024-02)

levels (i.e. if the set of satellites is a, b, ¢, d, e, f and the first set used was a, b, ¢, the second set shall be b, ¢, d
and so on).

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

54.5 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 +2+TT
error range
Propagation conditions - AWGN
GPS Signal for 15t satellite dBm -128.2
GPS Signal for 2™ satellite dBm -134
GPS Signal for 3™ satellite dBm -140
GPS Signal for 41" 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 % 101.3 m 203s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for this test 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 given in clause C.4.

5.5 Multi-path Performance

5.5.1 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 A-GPS.

5.5.2 Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirements in 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 12
HDOP Range - 1.8t025
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 this requirement is 3GPP TS 25.171 [31], clause 5.4.1.

55.3 Test purpose

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

554 Method of test

5541 Initial conditions

Test environment: normal; see Annex G.

1.
2.

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 the table in 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.

5542 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. The initial 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 a resolution of 0.1, representing 0.1 radians.

Send a RESET 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 a random value 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 7.5.1 or 7.5.4.

. If the UE returns a valid result in the MEASUREMENT REPORT message within the Max response time

specified in table 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 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

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17 114 ETSI TS 137 571-1 V17.3.1 (2024-02)

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
previously, 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 satellites is a, 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 +2+TT
HDOP Range - 1.8t025
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 203s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for this test 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 given in 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: In the actual 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.

Table 5.6.1: Test parameters for Moving Scenario and Periodic Update Performance

Parameters Unit Value
Number of generated satellites - 5
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Parameters Unit Value
HDOP Range - 1.8t025
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 2-D position error
95 % 100 m

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

5.6.3 Test purpose

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.

564 Method of test

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

The GPS signals simulate the UE moving on a rectangular trajectory of 940 m by 1 440 m with rounded corners defined
in figure 5.6.1 and table 5.6.3. The initial reference is first defined followed by acceleration to final speed of 100 km/h
in 250 m. The UE then maintains the speed for 400 m. This is 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. This is followed by acceleration to final
speed of 100 km/h in 250 m. The sequence is repeated to complete the rectangle.

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

Parameter Distance (m) Speed (km/h)

L1 1150 121, Ips 20 25

L2 1140 122, 1og 250 25t0 100 and 100 to 25

li3 400 100

log 900 100
T A )
Ll

1 440 m R
I3 -
940 m
T r=20m
2l & v
I
b 1 b Ly bs

Figure 5.6.1: Rectangular Trajectory for Moving Scenario and Periodic Update Performance test case
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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 GPS test parameters as specified in table 5.6.4 for GPS scenario #3.
3. Switch on the UE.

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

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

2. Send a RESET 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.

3. 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.

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

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

6. After the reception of the first GPS measured result or position estimate reported in a 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 is less 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 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.

8. If the UE sends the first 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 REPORTs during 900s, starting from the time recorded in step 5. If at any time the difference
between the times of reception of two consecutive results is 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: Due to the statistical nature of the results it is not possible to design a test with predefined confidence
level for the success rate in Table 5.6.5, therefore a simple PASS/FAIL of the results gathered against this
success rate is used.
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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 25
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 Requirement differs from the Minimum Requirement then the Test Tolerance applied
for this test 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 given in clause C.4.

NOTE 2: In the 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 UE:s.
If a UE supports both modes then it shall be tested in both modes. It excludes performance requirements for FDD UEs
where the only A-GNSS supported is A-GPS L1 C/A which are specified in clause 5. It excludes performance
requirements for TDD UEs where the only A-GNSS supported is A-GPS L1 C/A for which there is 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 this test 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 case is identified 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
2 UE supporting A-Galileo
3 UE supporting A-GPS and Modernized GPS
4 UE supporting A-GPS and A-GLONASS
8 UE supporting A-GPS and A-Galileo
9 UE supporting A-BDS
10 UE supporting A-GPS and A-BDS
6.2.1.2 Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirements in table 6.2.1.2-3 for the
parameters specified in table 6.2.1.2-1.

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 1.4t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds 12

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

GLONASS Reference high signal power level dBm -142
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System Parameters Unit Value
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( GNSS-2 GNSS-3

Single constellation High signal level
Low signal level
Dual constellation High signal level
Low signal level
Triple constellation High signal level
Low signal level
Note: For GPS capable receivers, GNSS-1, i.e. the system having the satellite
with high signal level, shall be GPS.

=S =RIN|= 0=
N [W|!
1

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

The reference for this requirement is 3GPP TS 25.172 [19], clause 5.1.1.1, and 3GPP TS 25.173 [36], clause 5.1.1.1.

6.2.1.3 Test purpose

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

6.2.1.4 Method of test

6.2.1.4.1 Initial conditions

Test environment: normal; see Annex G.

1.

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

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 table in 3GPP TS 37.571-5 [20] clause 6.2.1.2 for the one satellite with the
higher level.

Switch on the UE.

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

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 0 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 a RESET 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 a random 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.
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3. If the UE returns a valid 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 value in 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 ID 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 steps 1 to 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 previously,
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 procedure in 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.

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 1.4 t0 2.1
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 6.2.1.5-2: Power level and satellite allocation

Satellite allocation for each
constellation

GNSS-1t 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 -
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Triple constellation High signal level 1 - -

Low signal level 1 2 2

Note: For GPS capable receivers, GNSS-1, i.e. the system having the satellite
with high signal 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 203 s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for this test 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 given in 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 all 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.

This test case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test case is identified by a
Sub-Test Case Number as defined in Table 6.2.2.1.

Table 6.2.2.1: Sub-Test Case Number Definition

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

6.2.2.2 Minimum requirements

The first fix position estimates shall meet the accuracy and response time requirements in 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 1.4 10 2.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds 12
GNSS fine time assistance error range us 10
Galileo Reference signal power level dBm -147
GPs() Reference signal power level dBm -147
GLONASS Reference signal power level dBm -147
BDS Reference signal power level dBm -147
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System | Parameters [ Unit | Value
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
Triple constellation 2

3
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 3GPP 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's first 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.

6.2.2.4 Method of test

6.2.2.4.1 Initial conditions

Test environment: normal; see Annex G.

l.
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 6.2.2.5-1 for GNSS scenario #1.
Switch on the UE.

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 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
6.2.1.2.6.

Send a RESET 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 a fix using
the procedure specified in 3GPP TS 34.108 [28], clauses 7.5.6 or 7.5.8.

. If the UE returns a valid 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.

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
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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 value in 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 values 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 offsets in step 2.

6. Repeat steps 1 to 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 procedure in 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.

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 1.4 to 2.1
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 % 101.3 m 203 s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for this test 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 given in clause C.4.
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6.3 Nominal Accuracy

6.3.1

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

Definition and applicability

The requirements and this test 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 case is identified 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
1 UE supporting A-GLONASS
2 UE supporting A-Galileo
3 UE supporting A-GPS and Modernized GPS
4 UE supporting A-GPS and A-GLONASS
8 UE supporting A-GPS and A-Galileo
9 UE supporting A-BDS
10 UE supporting A-GPS and A-BDS

6.3.2

The first 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.

Minimum requirements

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 - 141021
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 SBAS is 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 11 GNSS 2(1 | GNSS 3™ 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.
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Table 6.3.2-3: Minimum requirements for Nominal Accuracy

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

6.34 Method of test

6.3.4.1 Initial conditions

Test environment: normal; see Annex G.
1. Connect SS and GSS to the UE antenna connector or antenna connectors as shown in 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 on the UE.

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

6.34.2 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 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
6.2.1.2.6.

2. Send a RESET 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 a random 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 a fix 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)

3. If the UE returns a valid result in the MEASUREMENT REPORT message within the Max response time
specified in table 6.3.5-3 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 6.3.5-3 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 6.3.5-3 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.
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Compare the 2D position error against the value in table 6.3.5-3 and record one Good Result or Bad Result as
appropriate.

5. 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 altitude 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 6.3.5 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.

7. 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.

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 - 1.4t0 2.1
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 SBAS is supported, the SBAS satellite with the highest elevation will be added to the scenario.

Table 6.3.5-2: Satellite allocation

Satellite allocation for each constellation
GNSs 111 GNSS 2(W | 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 % 16.3 m 20.3 s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for this test 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 given in clause C.4.
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6.4 Dynamic Range

6.4.1 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.

This test case includes sub-test cases dependent on the GNSS supported by the UE. Each sub-test case is identified by a
Sub-Test Case Number as defined in Table 6.4.1.

Table 6.4.1: Sub-Test Case Number Definition

Sub-Test Supported GNSS
Case

Number
1 UE supporting A-GLONASS
2 UE supporting A-Galileo
3 UE supporting A-GPS and Modernized GPS
4 UE supporting A-GPS and A-GLONASS
8 UE supporting A-GPS and A-Galileo
9 UE supporting A-BDS
10 UE supporting A-GPS and A-BDS

6.4.2 Minimum requirements

The first 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 - 141021
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

GpPs™ Reference high signal power level dBm -129
Reference low signal power level dBm -147
Reference high signal power level dBm -131.5

GLONASS 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 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.
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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.

6.4.3 Test purpose

To verify the UE's first position estimate meets the minimum requirements under GNSS 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.

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 figures A.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 table in 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.

6.44.2 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 0 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 a RESET 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 a random 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 a valid result in the MEASUREMENT REPORT message within the Max response time
specified in table 6.4.5-3 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 6.4.5-3 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 6.4.5-3 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
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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 altitude 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 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 set of 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.

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

6.4.5 Test Requirements

For the parameters specified in table 6.4.5-1 the UE shall meet the requirements and the success rate specified in
table 6.4.5-3 with a confidence level of 95% according to Annex D.

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 - 1.4 10 2.1
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

GopPs™ 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 1M GNSS 2 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 20.3 s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for this test 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 given in clause C.4.
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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 this test 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 case is identified by a
Sub-Test Case Number as defined in Table 6.5.1.

Table 6.5.1: Sub-Test Case Number Definition

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

6.5.2 Minimum requirements

The first 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 141021
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds |[+2

Galileo Reference signal power level dBm -127

GPS™M 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
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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 this requirement 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.

6.54 Method of test

6.5.4.1 Initial conditions

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

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.

3. Switch on the UE.

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

6.54.2 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 0 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. The initial 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 a resolution of 0.1, representing 0.1 radians.

2. Send a RESET 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 a random 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 a valid 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.

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 6.5.5-4 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.

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
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table in 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
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1 and for the GPS TOW msec or GANSS TOD offset in step 2.

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

6.5.5

For the parameters specified in table 6.5.5-1 the UE shall meet the requirements and the success rate specified in

Test Requirements

table 6.5.5-4 with a confidence level of 95% according to Annex D.
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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 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 table in 3GPP TS
37.571-5 [20] clause 6.2.1.2, for the satellites with one-tap channel.

Table 6.5.5-1: Test parameters for Multi-path Performance

System Parameters Unit Value

Number of generated satellites per system - See Table 6.5.5-2
Total number of generated satellites - 6
HDOP range 1410 2.1
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]
E1 -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

G1 -12.7

GLONASS G2 127
BDS B1l -4.7
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Table 6.5.5-4: Test requirements for Multi-path Performance

Success rate
95 %

System
All

2-D position error
101.3 m

Max response time
20.3s

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for this test 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 given in clause C.4.

6.6 Moving Scenario and Periodic Update Performance

6.6.1

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

Definition and applicability

The requirements and this test 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 case is identified by a
Sub-Test Case Number as defined in Table 6.6.1.

Table 6.6.1: Sub-Test Case Number Definition

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

6.6.2

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.

Minimum requirements

NOTE: In the 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 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 - 1.4 to 2.1
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.
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Table 6.6.2-2: Satellite allocation

Satellite allocation for each constellation
GNSS 11 GNSS 2(1 GNSS 3(1
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 6.6.2-3: 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 this requirement 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 trajectory of 940 m by 1 440 m with rounded corners
defined in figure 6.6.1 and table 6.6.4.1. The initial reference is first defined followed by acceleration to final speed of
100 km/h in 250 m. The UE then maintains the speed for 400 m. This is 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. This is followed 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, 155 11, las 20 25
Loy las loo, log 250 25 to 100 and 100 to 25
li3 400 100
log 900 100
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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.
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 a RESET 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 in a 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 is less 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
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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 sends the first MEASUREMENT REPORT that contains a measured result or position estimate later
than 240s after the start of the GNSS scenario, fail the UE and stop the test early. Otherwise collect
MEASUREMENT REPORTS during 900s, starting from the time recorded in step 5. If at any time the difference
between the times of reception of two consecutive results is 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.

NOTE: Due to the statistical nature of the results it is not possible to design a test with predefined confidence
level for the success rate in Table 6.6.5-3; therefore a simple PASS/FAIL of the results gathered against
this success rate is used.

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

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 - 141021
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 1) GNSS 201 GNSS 3t
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

System Success rate 2-D position error
All 95 % 51.3m

NOTE 1: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for this test 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 given in clause C.4.
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NOTE 2: In the 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.

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17 138 ETSI TS 137 571-1 V17.3.1 (2024-02)

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 UEs. If a UE supports both UE based and UE assisted modes then it shall be tested in both modes.

7.1 Sensitivity

711 Sensitivity Coarse time assistance

7111 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 7.1.1.1

Table 7.1.1.1: Sub-Test Number Definition

Sub-Test Supported GNSS
Number

1 UE supporting A-GPS L1 C/A

2 UE supporting A-GLONASS

3 UE supporting A-Galileo

4 UE supporting A-GPS and Modernized GPS
5

8

UE supporting A-GPS and A-GLONASS (Note)
UE supporting A-GPS and A-Galileo (Note)

9 UE supporting A-BDS

10 UE supporting A-GPS and A-BDS (Note)

11 UE supporting A-GPS and A-GLONASS and A-BDS (Note)
12 UE supporting A-GPS and A-Galileo and A-GLONASS (Note)
13 UE supporting A-GPS and A-Galileo and A-BDS (Note)

14 UE supporting A-GPS and A-QZSS

15 UE supporting A-GPS and A-NAVIC

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

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

This test applies to all types of E-UTRA UE that supports A-GNSS except Category M1 and Category M2 devices that
do not support VoLTE.

7.1.1.4 Minimum conformance requirements

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

Table 7.1.1.2: Requirements for 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 for Sensitivity Coarse 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 +2
range
GPS L1 C/A Signal for one satellite dBm -142
GPS L1 C/A Signal for remaining dBm -147
satellites

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

13
System Parameters Unit Value
Number of generated satellites per system - See Table 7.1.1.5
Total number of generated satellites - 6 or 7@
HDOP range 1.4to0 2.1
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
GopPs™ 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
Qzss Reference high signal power level dBm -142
Reference low signal power level dBm -147
NAVIC Reference high signal power level dBm -142
Reference low signal power level dBm -147
NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs

Table 7.1.1.5: Power level and satellite allocation

Satellite allocation for each
constellation
GNSS-1™M 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 2 2 2

Note 1:

Up to Rel-14: for GPS capable receivers, GNSS-1, i.e. the system
having the satellite with high signal level, shall be GPS.

Rel-15 onwards: GNSS-1, i.e. the system having the satellite with high
signal level, shall be selected by the device manufacturer.

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

7.1.1.5 Test description

7.1.1.5.1 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.
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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.
2.

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 7.1.1.6 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
6.2.1.2 in TS 37.571-5 [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 a channel in the Mid EARFCN range.

7.1.1.5.2 Test procedure

1.

2.
3.

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]

Send a RESET UE POSITIONING STORED INFORMATION message.

Depending on how the LPP session is performed:

- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.

- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.

4.

7a.

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 IE.

Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the
UE as indicated 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
in clause 6.2.7.2 of TS 37.571-5 [20]. If the LPP session is performed over C-Plane, then 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.

Send an LPP REQUEST LOCATION INFORMATION message to obtain a fix.

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

If the UE message at step 7 includes the ackRequested IE set to TRUE, then the SS shall send a LPP
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 7.1.1.9 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 ID defined in the
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relevant table of Satellites to 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 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 7.1.1.6 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 previously,
defined in the relevant table of Satellites to 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.

7.1.1.5.3

Message contents

Message 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

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’ (561.2m)
>> 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 ‘galileo’
Sub-test 9: ‘bds’

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

Sub-test 12: ‘gps’ and 'galileo’ and
‘glonass’

Sub-test 13: ‘gps’ and ‘galileo’ and
‘bds’

Sub-test 14: ‘gps’ and ‘gzss’
Sub-test 15: ‘gps’ and ‘navic’

>> fineTimeAssistanceMeasReq

FALSE
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>> adrMeasReq

FALSE

>> multiFreqMeasReq

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
in table 7.1.1.9 with a confidence level of 95% according to Annex D.

Table 7.1.1.6: Test parameters for Sensitivity Coarse 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 L1 C/A Signal for one satellite dBm -141
GPS L1 C/A Signal for remaining dBm -146
satellites

Tests 8 to 13

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

System Parameters Unit Value
Number of generated satellites per system - See Table 7.1.1.8
Total number of generated satellites - 6 or 7?
HDOP range 141021
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
Q7SS Reference high signal power level dBm -141
Reference low signal power level dBm -146
Navic Reference high signal power level dBm -141
Reference low signal power level dBm -146
NOTE 1: "GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs

Table 7.1.1.8: Power level and satellite allocation

Satellite allocation for each
constellation
GNSS-1t 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 2 2 2
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Note 1:

Up to Rel-14: for GPS capable receivers, GNSS-1, i.e. the system
having the satellite with high signal level, shall be GPS.

Rel-15 onwards: GNSS-1, i.e. the system having the satellite with high
signal level, shall be selected by the device manufacturer.

Table 7.1.1.9: Test requirements for Sensitivity Coarse Time Assistance

System

Success rate

2-D position error

Max response time

All

95 %

101.3 m

20.3s

Sensitivity Fine time assistance

S

ub-tests

Number as defined in Table 7.1.2.1

Table 7.1.2.1: Sub-Test Number Definition

Sub-Test Supported GNSS
Number

1 UE supporting A-GPS L1 C/A

2 UE supporting A-GLONASS

3 UE supporting A-Galileo

4 UE supporting A-GPS and Modernized GPS

5 UE supporting A-GPS and A-GLONASS (Note)

8 UE supporting A-GPS and A-Galileo (Note)

9 UE supporting A-BDS

10 UE supporting A-GPS and A-BDS (Note)

11 UE supporting A-GPS and A-GLONASS and A-BDS (Note)

12 UE supporting A-GPS and A-Galileo and A-GLONASS (Note)

13 UE supporting A-GPS and A-Galileo and A-BDS (Note)

14 UE supporting A-GPS and A-QZSS (Note)

15 UE supporting A-GPS and A-Navic (Note)

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

7122

Test purpose

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

7123

Test applicability

This test applies to 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, except Category M1 and Category M2 devices that do
not support VoLTE.

7124

Minimum conformance requirements

The first fix position estimates shall meet the accuracy and response time requirements in table 7.1.2.2 for the
parameters specified in table 7.1.2.3 or 7.1.2.4.

Table 7.1.2.2: Requirements for Sensitivity Fine time assistance

Success rate

2-D position error

Max response time

95 %

100 m

20s
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Table 7.1.2.3: Parameters for 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 range seconds +2
GPS L1 C/A Fine time assistance error us 10
range
GPS L1 C/A Signal for all satellites dBm -147

Table 7.1.2.4: Parameters for Sensitivity Fine time assistance - Sub-Tests 2 to 5 and Sub-Tests 8 to 13

System Parameters Unit Value

Number of generated satellites per system - See Table 7.1.2.5
Total number of generated satellites - 6 or 7@
HDOP range 1.4t0 2.1
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™M Reference signal power level dBm -147

GLONASS Reference signal power level dBm -147

BDS Reference signal power level dBm -147

QZSS Reference signal power level dBm -147

Navic Reference signal power level dBm -147

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

capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs

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 3 2 2

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

7.1.2.5 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 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, 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.

I.
2.

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 7.1.2.6 or 7.1.2.7 for GNSS scenario #1 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.
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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.
7.1.2.5.2 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 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]

2. Send a RESET UE POSITIONING STORED INFORMATION message.

3. Depending on how the LPP session is performed:

- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.

- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.

4.

7a.

10.

11.

7.1.2.

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 IE.

Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the
UE as indicated 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 a random value as specified in clause 6.2.7.2 of TS 37.571-5 [20]. If the LPP session is performed
over C-Plane, then 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.

Send an LPP REQUEST LOCATION INFORMATION message to obtain a fix.

If the UE returns a valid 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 Result.

If the UE message at step 7 includes the ackRequested IE set to TRUE, then the SS shall send a LPP
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 7.1.2.9 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.

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 offsets in step 5.

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 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 signalling connection.

5.3 Message contents

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

commonlEsRequestLocationInformation

> |ocationInformationType

‘locationEstimateRequired’ or
‘locationMeasurementsRequired’

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

> additionallnformation

‘onlyReturninformationRequested’

> gos

>> horizontalAccuracy 19’ (561.2m)
>> verticalCoordinateRequest FALSE

>> responseTime

>>>time 20°

a-gnss-RequestLocationinformation

> gnss-Positioninglnstructions

>> gnssMethods

>>> gnss-ids

Sub-test 1: ‘gps’

Sub-test 2: ‘glonass’

Sub-test 3: ‘galileo’

Sub-test 4: ‘gps’

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

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

Sub-test 12: ‘gps’ and 'galileo’ and
‘glonass’

Sub-test 13: ‘gps’ and ‘galileo’ and
‘bds’

Sub-test 14: ‘gps’ and ‘qzss’
Sub-test 15: ‘gps’ and ‘navic’

>> 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
in table 7.1.2.9 with a confidence level of 95% according to Annex D.

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

Parameters Unit Value
Number of generated satellites - 8
HDOP Range - 1.1t0 1.6
Propagation conditions - AWGN
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Parameters Unit Value
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

Table 7.1.2.7: Test parameters for Sensitivity Fine time assistance - Sub-Tests 2 to 5 and Sub-Tests 8

7.2

7.2.1

to 13
System Parameters Unit Value

Number of generated satellites per system - See Table 7.1.2.8
Total number of generated satellites - 6 or7@
HDOP range 1.4 to 2.1
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™M Reference signal power level dBm -146

GLONASS Reference signal power level dBm -146

BDS Reference signal power level dBm -146

QZSS Reference signal power level dBm -146

Navic Reference signal power level dBm -146

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

capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs

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 3 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 %

101.3 m

20.3s

Nominal Accuracy

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 7.2.1

Table 7.2.1: Sub-Test Number Definition

Sub-Test
Number

Supported GNSS

UE supporting A-GPS L1 C/A

UE supporting A-GLONASS

UE supporting A-Galileo

UE supporting A-GPS and Modernized GPS

UE supporting A-GPS and A-GLONASS (Note)

N |WIN|—~

UE supporting A-GPS and A-Galileo (Note)
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9 UE supporting A-BDS

10 UE supporting A-GPS and A-BDS (Note)

11 UE supporting A-GPS and A-GLONASS and A-BDS (Note)

12 UE supporting A-GPS and A-Galileo and A-GLONASS (Note)

13 UE supporting A-GPS and A-Galileo and A-BDS (Note)

14 UE supporting A-GPS and A-QZSS (Note)

15 UE supporting A-GPS and A-Navic (Note)

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

7.2.2 Test purpose

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

7.2.3 Test applicability

This test applies to all types of E-UTRA UE that supports A-GNSS, except Category M1 and Category M2 devices that
do not support VoLTE.

7.24 Minimum conformance requirements

The first fix position estimates shall meet the accuracy and response time requirements in 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 for Nominal Accuracy - Sub-Test 1

Success rate 2-D position error Max response time
95 % 30m 20s

Table 7.2.3: Requirements for Nominal Accuracy - Sub-Tests 2 to 5 and Sub-Tests 8 to 13

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

Table 7.2.4: Parameters for 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 for Nominal Accuracy - Sub-Tests 2 to 5 and Sub-Tests 8 to 13

System Parameters Unit Value
Number of generated satellites per system - See Table 7.2.6
Total number of generated satellites - 6, 7 or 80
HDOP Range - 1.41t02.1
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
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System | Parameters [ Unit | Value
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 or sub-tests with 3 different GNSSs.
NOTE 3: 8 satellites apply only for sub-tests with 3 different GNSSs and SBAS.

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

Table 7.2.6: Satellite allocation

Satellite allocation for each constellation
GNSS 1t GNSS 2(1 GNSS 31 SBAS
Single constellation 6 - - 1
Dual constellation 3 3 -- 1
Triple constellation 3 2 2 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 5.2 and 6.2.

7.2.5

Test description

7.2.51 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, 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.

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 #3 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.

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.

7.2.5.2 Test procedure

1.

2.
3.

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 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]

Send a RESET UE POSITIONING STORED INFORMATION message.

Depending on how the LPP session is performed:

- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.

- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.

4.

5.

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 IE.

Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the
UE as indicated 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
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specified in clause 6.2.7.2 of TS 37.571-5 [20]. If the LPP session is performed over C-Plane, then 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 a fix.

If the UE returns a valid result in the LPP PROVIDE LOCATION INFORMATION message within the Max
response time specified in table 7.2.10 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 7.2.10 or reports an Error in the LPP
PROVIDE LOCATION INFORMATION message then record one Bad Result.

If the UE message at step 7 includes the ackRequested IE set to TRUE, then the SS shall send a LPP
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 7.2.10 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.

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 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 7.2.6 are met. Each time scenario #3 or #4 is used,

11

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 signalling connection.

7.25.3 Message contents

Message 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
commonlEsRequestLocationInformation
> |locationInformationType ‘locationEstimateRequired’ or Depending on test
‘locationMeasurementsRequired’ 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 2to 5 and 8 to 13) ‘6’ (7.7m)
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>> verticalCoordinateRequest FALSE
>> responseTime
>>>time 20’

a-gnss-RequestLocationinformation

> gnss-Positioninglnstructions

>> gnssMethods

>>> gnss-ids

Sub-test 1: ‘gps’ and possibly
‘sbas’

Sub-test 2: ‘glonass’ and possibly
‘sbas’

Sub-test 3: ‘galileo’ and possibly
‘sbas’

Sub-test 4: ‘gps’ and possibly
‘sbas’

Sub-test 5: ‘gps’ and ‘glonass’ and
possibly ‘sbas’

Sub-test 8: ‘gps’ and ‘galileo’ and
possibly ‘sbas’

Sub-test 9: ‘bds’ and possibly
‘sbas’

Sub-test 10: ‘gps’and’bds’and
possibly ‘sbas’

Sub-test 11: ‘gps’ and ‘glonass’
and ‘bds’ and possibly ‘sbas’
Sub-test 12: ‘gps’ and 'galileo’ and
‘glonass’

Sub-test 13: ‘gps’ and ‘galileo’ and
‘bds’

Sub-test 14: ‘gps’ and ‘gzss’
Sub-test 15: ‘gps’ and ‘navic’

Depending on UE
capabilities

>> fineTimeAssistanceMeasReq

FALSE

>> adrMeasReq

FALSE

>> multiFreqMeasReq

TRUE or FALSE

Depending on UE
capabilities

>> assistanceAvailability

FALSE

7.2.6 Test requirement

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.

Table 7.2.7: Test 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 +1.8
range
GPS L1 C/A Signal for all satellites dBm -130

Table 7.2.8: Test parameters Nominal Accuracy - Sub-Tests 2 to 5 and Sub-Tests 8 to 13

System Parameters Unit Value

Number of generated satellites per system - See Table 7.2.9
Total number of generated satellites - 6, 7@ or 84
HDOP Range - 141t02.1
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
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System Parameters Unit Value
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
Navic Reference signal power level for all satellites dBm -128.5
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 or sub-tests with 3 different GNSSs.
NOTE 3: 8 satellites apply only for sub-tests with 3 different GNSSs and SBAS.

If SBAS is 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 1t GNSS 2(1 GNSS 31 SBAS
Single constellation 6 - - 1
Dual constellation 3 3 - 1
Triple constellation 3 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 13

System

Success rate

2-D position error

Max response time

All

95 %

16.3 m

20.3s

7.3 Dynamic Range

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

Table 7.3.1: Sub-Test Number Definition

Sub-Test
Number

Supported GNSS

1 UE supporting A-GPS L1 C/A

2 UE supporting A-GLONASS

3 UE supporting A-Galileo

4 UE supporting A-GPS and Modernized GPS
5

8

UE supporting A-GPS and A-GLONASS (Note)
UE supporting A-GPS and A-Galileo (Note)

9 UE supporting A-BDS

10 UE supporting A-GPS and A-BDS (Note)

11 UE supporting A-GPS and A-GLONASS and A-BDS (Note)
12 UE supporting A-GPS and A-Galileo and A-GLONASS (Note)
13 UE supporting A-GPS and A-Galileo and A-BDS (Note)

14 UE supporting A-GPS and A-QZSS (Note)

15 UE supporting A-GPS and A-Navic (Note)

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

This test applies to all types of E-UTRA UE that supports A-GNSS, except Category M1 and Category M2 devices that
do not support VoLTE.

Test applicability

7.3.4 Minimum conformance requirements

The first fix position estimates shall meet the accuracy and response time requirements in table 7.3.2 for the parameters
specified in table 7.3.3 or 7.3.4.

Table 7.3.2: Requirements for Dynamic Range

Success rate
95 %

2-D position error
100 m

Max response time
20s

Table 7.3.3: Parameters for Dynamic Range - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 6
HDOP Range - 141t02.1
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"d 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

Table 7.3.4: Parameters for Dynamic Range - Sub-Tests 2 to 5 and Sub-Tests 8 to 13

System Parameters Unit Value
Number of generated satellites per system - See Table 7.3.5
Total number of generated satellites - 6 or 7(2)
HDOP Range - 1.41t02.1
Propagation conditions - AWGN
GNSS coarse time assistance error range seconds +2
Galileo Reference high gignal power level dBm -127.5
Reference low signal power level dBm -147
GpPst) Reference high signal power level dBm -129
Reference low signal power level dBm -147
Reference high signal power level dBm -131.5
GLONASS Reference low signal power level dBm -147
BDS Reference high signal power level dBm -133.5
Reference low signal power level dBm -145
Qzss Reference high signal power level dBm -129
Reference low signal power level dBm -147
Navic Reference high signal power level dBm -129
Reference low signal power level dBm -147
NOTE 1: "GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs
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Table 7.3.5: Power level and satellite allocation

Satellite allocation for each constellation
GNSS 1M GNSs 20 GNSs 3M
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 | 2 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

7.3.5.

Test description

1 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, 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 GNSS test 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 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 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 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.

7.3.5.2 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 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]

2. Send a RESET UE POSITIONING STORED INFORMATION message.

3. Depending on how the LPP session is performed:

- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.

- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.

4.

5.

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 IE.

Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the
UE as indicated 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 LPP session is performed over C-Plane, then 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.
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Send an LPP REQUEST LOCATION INFORMATION message to obtain a fix.

If the UE returns a valid result in the LPP PROVIDE LOCATION INFORMATION message within the Max
response time specified in table 7.3.9 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 7.3.9 or reports an Error in the LPP
PROVIDE LOCATION INFORMATION message then record one Bad Result.

If the UE message at step 7 includes the ackRequested IE set to TRUE, then the SS shall send a LPP
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 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 7.3.9 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 Satellites to 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,

11

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 higher levels.

. Release the signalling connection.

7.3.5.3 Message contents

Message 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
commonlEsRequestLocationInformation
> locationInformationType ‘locationEstimateRequired’ or Depending on test

‘locationMeasurementsRequired’ case and UE
capabilities, i.e.
support for UE-based
or UE-assisted

> additionallnformation ‘onlyReturninformationRequested’
> qos

>> horizontalAccuracy 19’ (561.2m)

>> verticalCoordinateRequest FALSE
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>> responseTime

>>>time

20

a-gnss-RequestLocationinformation

> gnss-Positioninglnstructions

>> gnssMethods

>>> gnss-ids

Sub-test 1: ‘gps’

Sub-test 2: ‘glonass’

Sub-test 3: ‘galileo’

Sub-test 4: ‘gps’

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

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

Sub-test 12: ‘gps’ and 'galileo’ and
‘glonass’

Sub-test 13: ‘gps’ and ‘galileo’ and
‘bds’

Sub-test 14: ‘gps’ and ‘qzss’
Sub-test 15: ‘gps’ and ‘navic’

>> fineTimeAssistanceMeasReq

FALSE

>> adrMeasReq

FALSE

>> multiFreqMeasReq

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 for Dynamic Range - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 6
HDOP Range - 141021
GPS Coarse Time assistance seconds +1.8
error range
Propagation conditions - AWGN
GPS L1 C/A Signal for 15t satellite dBm -128.2
GPS L1 C/A Signal for 2" 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 5t satellite dBm -146
GPS L1 C/A Signal for 6" satellite dBm -146

Table 7.3.7: Test parameters for Dynamic Range - Sub-Tests 2 to 5 and Sub-Tests 8 to 13

System Parameters Unit Value
Number of generated satellites per system - See Table 7.3.8
Total number of generated satellites - 6 or 7()
HDOP Range - 1.41t02.1
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
Reference high signal power level dBm -130.7
GLONASS Reference low signal power level dBm -146
BDS Reference high signal power level dBm -132.7
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System Parameters Unit Value
Reference low signal power level dBm -144
Qzss Reference high signal power level dBm -128.2
Reference low signal power level dBm -146
Navic Reference high signal power level dBm -128.2
Reference low signal power level dBm -146
NOTE 1: "GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs

Table 7.3.8: Power level and satellite allocation

Satellite allocation for each constellation
GNSS 1M GNSs 2 GNSs 3M
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 | 2 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 203 s

74 Multi-Path scenario

7.4.1 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 7.4.1

Table 7.4.1: Sub-Test Number Definition

Sub-Test Supported GNSS
Number

1 UE supporting A-GPS L1 C/A

2 UE supporting A-GLONASS

3 UE supporting A-Galileo

4 UE supporting A-GPS and Modernized GPS
5

8

UE supporting A-GPS and A-GLONASS (Note)
UE supporting A-GPS and A-Galileo (Note)

9 UE supporting A-BDS
10 UE supporting A-GPS and A-BDS (Note)
11 UE supporting A-GPS and A-GLONASS and A-BDS (Note)
12 UE supporting A-GPS and A-Galileo and A-GLONASS (Note)
13 UE supporting A-GPS and A-Galileo and A-BDS (Note)
Qzss Reference high signal power level dBm -128.2
Reference low signal power level dBm -146
Navic Reference high signal power level dBm -128.2
Reference low signal power level dBm -146

Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
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74.2 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

This test applies to all types of E-UTRA UE that supports A-GNSS, except Category M1 and Category M2 devices that
do not support VoLTE.

744 Minimum conformance requirements

The first fix position estimates shall meet the accuracy and response time requirements in table 7.4.2 for the parameters
specified in table 7.4.3 or 7.4.4.

Table 7.4.2: Requirements for Multi-Path scenario

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

Table 7.4.3: Parameters for 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 - 1.8t025

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 for Multi-Path scenario - Sub-Tests 2 to 5 and Sub-Tests 8 to 13

System Parameters Unit Value
Number of generated satellites per system - See Table 7.4.5
Total number of generated satellites - 6 or 7@
HDOP range 1.4 10 2.1
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
QZSS Reference signal power level dBm -128.5
Navic Reference signal power level dBm -128.5
NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs

Table 7.4.5: 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
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| Two-tap channel | 2 | 1 | 1
Note: One-tap channel: no multi-path. Two-tap channel: multi-path defined in
clause 4.2.4

The normative reference for this requirement is TS 36.171 [3] clause 5.4 and 6.4.

7.4.5

7.4.5.

Test description

1 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, 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.

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 7.4.6 or 7.4.7 for GNSS scenario #1 in TS 37.571-5 [20].
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 one-tap channels.

. 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 a channel in the Mid EARFCN range.

7.4.5.2 Test procedure

1.

2.

3.

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].
The initial carrier phase difference between taps of the multi-path model shall be randomly selected between 0
and 27 radians by selecting the next random number from a standard uniform random number generator, in the
range 0 to 27, representing radians with a resolution of 0.1, representing 0.1 radians.

Send a RESET UE POSITIONING STORED INFORMATION message.

Depending on how the LPP session is performed:

- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.

- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.

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 IE.

Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the
UE as indicated 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 LPP session is performed over C-Plane, then 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.

Send an LPP REQUEST LOCATION INFORMATION message to obtain a fix.

If the UE returns a valid 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
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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 IE set to TRUE, then the SS shall send a LPP
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 7.4.10 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 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 Satellites to be simulated in clause 6.2.1.2 in 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

Message 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
commonlEsRequestLocationinformation
> |locationInformationType ‘locationEstimateRequired’ or Depending on test
‘locationMeasurementsRequired’ case and UE

capabilities, i.e.

or UE-assisted

support for UE-based

> additionallnformation ‘onlyReturninformationRequested’
> gos

>> horizontalAccuracy 19’ (61.2m)

>> verticalCoordinateRequest FALSE

>> responseTime

>>>time 20

a-gnss-RequestLocationinformation

> gnss-Positioninglnstructions
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>> gnssMethods

>>> gnss-ids

Sub-test 1: ‘gps’

Sub-test 2: ‘glonass’

Sub-test 3: ‘galileo’

Sub-test 4: ‘gps’

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

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

Sub-test 12: ‘gps’ and 'galileo’ and
‘glonass’

Sub-test 13: ‘gps’ and ‘galileo’ and
‘bds’

Sub-test 14: ‘gps’ and ‘gzss’
Sub-test 15: ‘gps’ and ‘navic’

>> 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 for 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 - 1.8t025
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.

Table 7.4.7: Test parameters for Multi-Path scenario - Sub-Tests 2 to 5 and Sub-Tests 8 to 13

System Parameters Unit Value
Number of generated satellites per system - See Table 7.4.8
Total number of generated satellites - 6 or 7(2)
HDOP Range per system - 1.41t02.1
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
QZSS Reference signal power level for all satellites dBm -128.5
Navic Reference signal power level for all satellites dBm -128.5
NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs

Table 7.4.8: Channel model allocation

Channel model allocation for each
constellation

GNSS-1 | GNSS-2 | GNSS-3

ETSI




3GPP TS 37.571-1 version 17.3.1 Release 17 162 ETSI TS 137 571-1 V17.3.1 (2024-02)

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 | 2 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 7.4.9.

Table 7.4.9: Relative mean Power (Y) for use in Table 7.4.8

E1 -4.7

Galileo E5a -6.2
E5b -6.2

L1 C/A -6.2

GPS/Modernized L1C 47
GPS/QZSS L2C -6.2
L5 -6.2

G1 -12.7

GLONASS G2 127
B1l -4.7

B1C -4.7

BDS B2a -6.2
B3l -6.2

Navic L5 -6,2

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 203 s

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

7.51 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 L1 C/A

2 UE supporting A-GLONASS

3 UE supporting A-Galileo

4 UE supporting A-GPS and Modernized GPS
5

8

9

UE supporting A-GPS and A-GLONASS (Note)
UE supporting A-GPS and A-Galileo (Note)
UE supporting A-BDS

10 UE supporting A-GPS and A-BDS (Note)

11 UE supporting A-GPS and A-GLONASS and A-BDS (Note)
12 UE supporting A-GPS and A-Galileo and A-GLONASS (Note)
13 UE supporting A-GPS and A-Galileo and A-BDS (Note)

14 UE supporting A-GPS and A-QZSS (Note)

15 UE supporting A-GPS and A-Navic (Note)

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

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

7.5.3 Test applicability

This test applies to all types of E-UTRA UE that supports A-GNSS with LPP Release 9 to 13, except Category M1 and
Category M2 devices that do not support VoLTE.

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: In the 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 for 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 for Moving scenario and periodic update - Sub-Tests 2 to 5 and Sub-Tests
8to13

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

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

Parameters Unit Value
Number of generated satellites - 5
HDOP Range - 1.8t025
Propagation condition - AWGN
GPS L1 C/A signal for all dBm -130
satellites

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

to 13
System Parameters Unit Value
Number of generated satellites per system - See Table 7.5.6
Total number of generated satellites - 6 or 7@
HDOP range 1.4 to 2.1
Propagation conditions - AWGN
Galileo Reference signal power level dBm -127
GPS™M Reference signal power level dBm -128.5
GLONASS Reference signal power level dBm -131
BDS Reference signal power level dBm -133
QZSS Reference signal power level dBm -128.5
Navic Reference signal power level dBm -128.5
NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs

Table 7.5.6: Satellite allocation

| Satellite allocation for each constellation |
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GNSS 1 GNSS 2(1 GNSS 31
Single constellation 6 -- --
Dual constellation 3 3 -
Triple constellation 3 2 2
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 5.5 and 6.5.
7.5.5 Test description

7.5.51 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, 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 a rectangular trajectory of 940 m by 1 440 m with rounded corner defined in Figure 7.1. The initial
reference is first defined followed by acceleration to final speed of 100 km/h in 250 m. The UE then maintains the
speed for 400 m. This is 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. This is followed by acceleration to final speed of 100 km/h in 250 m. The sequence
is repeated to complete the rectangle.

st A )
14 L

1440 m .
113

940 m
N r=20m
2] N
;T N /
l21 122 123 124 125

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

Trajectory Parameters

Parameter Distance (m) Speed (km/h)
L1 115 121, Ips 20 25
l12s 1445 100, 154 250 25 to0 100 and 100 to 25
li3 400 100
log 900 100

1. Connect SS and GSS to the UE antenna cofor nnector or antenna connectors as shown in Annex A.
2. Set the GNSS test parameters as specified in table 7.5.7 or 7.5.8 for GNSS scenario #5 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.
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4. Switch on the 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.
7.55.2 Test procedure
1. Start GNSS scenario #5 as specified in clause 6.2.1.2 of TS 37.571-5 [20]
2. Send a RESET UE POSITIONING STORED INFORMATION message.
3. Depending on how the LPP session is performed:

- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.

- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.

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 IE.

. Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the

UE as indicated 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 LPP session is performed over C-Plane, then 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.

Send an LPP REQUEST LOCATION INFORMATION message to obtain a fix.

Ignore 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.

Discard the first GNSS Measurement Infofor rmation or Location Information.

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 Measurement
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 less than 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 IE set to TRUE, then the SS shall send LPP

11.

12.

acknowledgment messages as required.

For UE based testing compare the reported Location 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 calculate 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 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 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 value in table 7.5.10 or 7.5.11 and record one Good Result or Bad Result as
appropriate.

If 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 GNSS scenario, fail the UE and stop the
test early. Otherwise collect LPP PROVIDE LOCATION INFORMATION results during 900s, starting from the
time recorded in step 9. If at any time the difference between the times of reception of two consecutive results is
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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.

7.55.3

Message contents

Message 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

commonlEsRequestLocationInformation

> locationInformationType

‘locationEstimateRequired’ or
‘locationMeasurementsRequired’

Depending on test
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 5 and 8 to 13) 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: ‘galileo’

Sub-test 4: ‘gps’

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

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

Sub-test 12: ‘gps’ and 'galileo’ and
‘glonass’

Sub-test 13: ‘gps’ and ‘galileo’ and
‘bds’

Sub-test 14: ‘gps’ and ‘qzss’
Sub-test 15: ‘gps’ and ‘navic’

>> fineTimeAssistanceMeasReq

FALSE

>> adrMeasReq

FALSE

>> multiFreqMeasReq

TRUE or FALSE

Depending on UE
capabilities

>> assistanceAvailability

FALSE
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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:

Table 7.5.8: Test parameters Moving scenario and periodic update - Sub-Tests 2 to 5 and Sub-Tests 8

1. In the 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 7.5.10 or 7.5.11.

2. Due to the statistical nature of the results it is not possible to design a test with predefined confidence
level for the success rate in table 7.5.10 or 7.5.11, therefore a simple PASS/FAIL of the results gathered
against this success rate is used.

Table 7.5.7: Test parameters Moving scenario and periodic update - Sub-Test 1

Parameters Unit Value
Number of generated satellites - 5
HDOP Range - 1.8t025
Propagation condition - AWGN
GPS L1 C/A Signal for all dBm -130
satellites

to 13
System Parameters Unit Value
Number of generated satellites per system - See Table 7.5.9
Total number of generated satellites - 6 or 7
HDOP Range per system - 1.4 to 2.1
Propagation conditions - AWGN
Galileo Reference signal power level for all satellites dBm -127
GPS™M 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
QZSS Reference signal power level for all satellites dBm -128.5
Navic Reference signal power level for all satellites dBm -128.5
NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE
capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs

Table 7.5.9: Satellite allocation

Satellite allocation for each constellation

GNSS 1) GNSS 2(1 GNSS 31
Single constellation 6 -- -
Dual constellation 3 3 -
Triple constellation 3 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 8 to 13

System

Success rate

2-D position error

Periodical reporting interval

All

95 %

51.3m

Between 1.5 s and 2.5s
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7.5A  Moving scenario and periodic update (Rel-14 onwards)

7.5A.1 Sub-tests

Same as defined in clause 7.5.1.

7.5A.2 Test purpose

Same as defined in clause 7.5.2.

7.5A.3 Test applicability

This test applies to all types of E-UTRA UE with LPP Release 14 onwards that supports A-GNSS with periodical
reporting, except Category M1 and Category M2 devices that do not support VoLTE.

NOTE: The capability to support periodical reporting is indicated in LPP [4] by either omitting the field
periodicalReportingNotSupported-ri4 in the LPP PROVIDE CAPABILITIES message, or by including
the field periodicalReportingNotSupported-ri4 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

8.0 General

This clause defines the minimum performance requirements for ECID FDD and TDD E-UTRA UEs and UEs
supporting NR EN-DC.

8.1 UE Rx — Tx Time Difference

8.1.1 E-UTRAN FDD UE Rx — Tx time difference case (Rel-9 to Rel-11)

8.1.11 Test purpose

The purpose of this test is to verify that the E-UTRAN FDD UE Rx — Tx time difference measurement accuracy is
within the specified limits in TS 36.133 [23] clause 9.1.9.

8.1.1.2 Test applicability

This test applies to all types of E-UTRA FDD UE release 9 to release 11 that supports ECID positioning.
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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 requirements in 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|¢sm according to clause E.1 for a corresponding Band.

Table 8.1.1.3-1: UE Rx — Tx time difference measurement accuracy

Conditions
Downlink loN°te 1 range
Accuracy - transmission .
Es/lot bandwidth of E-UTRA °per?4t;2% band groups Minimum lo Maximum lo
PCell
Ts Note2 dB MHz dBm/ASKHZ | 4B m/BWchanne

FDD_ANoe7 TDD_A -121 -50
FDD B -120.5 -50
FDD_C, TDD_C -120 -50
FDD_D -119.5 -50
+20 >-3 dB <3 MHz FDD _E, TDD E -119 -50
FDD _F -118.5 -50
FDD_GNote4 -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 [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 T, and 5008 T, respectively. There is 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.

8.1.1.41 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.
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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.5a for 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 1 is the serving cell. Cell 1 is the cell used for connection setup with the power levels set according to TS
36.521-3 [25] clauses C.0 and C.1 for this test.

8.1.14.2 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
value Nta =32 T,. Note that in the remainder of the test the timing advance command T = 31 which indicates a
timing advance adjustment value Nta= 0 Ts.

2. 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.

3. The SS adjusts the downlink timing for Cell 1 to a delay of +8 Ts, compared to the current value.
4. Wait for 1.6 s to allow 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 1E.

5. The SS shall transmit an LPP REQUEST LOCATION INFORMATION message, including the
ECID-RequestLocationlnformation IE. If the UE message at step 4b includes the ackRequested IE 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-
SignalMeasurementlInformation IE.

7. 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.

8. If the UE message at step 6 includes the ackRequested IE set to TRUE, then the SS shall send a LPP
acknowledgment message.

9. The SS shall check the reported value of ue-RxTxTimeDiff in the ecid-SignalMeasurementInformation 1E
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” 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
IE in the ECID-RequestLocationInformation IE in step 5, then the number of unsuccessful results for “Sub-test 1
— Test point 1” is increased by one.

10. Repeat steps 3-9 until the confidence level according to Annex D.4.3 is achieved.
NOTE: To avoid a large divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 to its initial 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 Tables 8.1.1.5-1 and 8.1.1.5-2 as
appropriate. In step 3 the SS adjusts the downlink timing for Cell 1 to a delay of +4 Ts compared to the current
value.
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If both test points of a sub-test pass, the sub-test passes. If one test point of a sub-test fails, the sub-test fails.

If all (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

Message contents are according to TS 36.508 [18] clause 4.6 with the following exceptions:

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 Sc1 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
fregDomainPosition 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

Information Element Value/remark
ecid-RequestCapabilities TRUE

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 {
transactionlD SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
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acknowledgement

Not present

Ipp-MessageBody CHOICE {

c1 CHOICE {

requestLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE{

requestLocationInformation-r9 SEQUENCE {

commonlEsRequestLocationinformation
SEQUENCE {

locationInformationType 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-RequestLocationIinformation

Not present

ecid-RequestLocationInformation ::=
SEQUENCE {

requestedMeasurements

001 ueRxTxReq

epdu-RequestlLocationIinformation

Not Present

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 {

c1 CHOICE {

provideLocationlnformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {
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commonlEsProvidelocationinformation

Not present.

a-gnss-ProvidelLocationInformation

Not present

otdoa-ProvidelLocationInformation

Not present

ecid-ProvideLocationInformation ::=
SEQUENCE {

ecid-SignalMeasurementinformation ::=
SEQUENCE {

primaryCellMeasuredResults

Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {

physCellld

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

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
}
8.1.1.5 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 Sub{test Subz-test
E-UTRAN RF Channel Number 1 1
BWochannel MHz 14 10
DRX OFF
PDSCH Reference measurement channel defined in TS 36.521-3 [25] R.2 FDD R.0 FDD
clause A.1.1
PDSCH allocation Rprs 23 13—36
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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.3 FDD | 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

Noe Note2 dBm/15 kHz -98 -98

RSRP Note3 dBm/15 kHz -101 -101

E /N, dB 27 27

lo Note dBm/1.08 MHz | -76.55 N/A
dBm/9 MHz N/A -67.35

E /I, dB 27 27

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.

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 sc1
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 an1 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 requirements in 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
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(Measured value from step 7 + 23) Ts (Measured value from step 7 + 13) Ts
Highest reported value converted to RX-TX_TIME_DIFFERENCE converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1 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 T and 5008 Ts.
The test tolerances are defined in Annex C.

For the overall test to pass, the ratio of successful reported values in 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 Test purpose

Same as defined in clause 8.1.1.1.

8.1.1A.2 Test applicability

This test applies to all types of E-UTRA FDD UE release 12 onwards that supports ECID positioning.

8.1.1A.3 Minimum conformance requirements

Same as defined in clause 8.1.1.3 except that Table 8.1.1A.3-1 replaces Table 8.1.1.3-1.

Table 8.1.1A.3-1: UE Rx — Tx time difference measurement accuracy from Release 12 onwards

Conditions
. loN°te 1 range
Accurac - Downlink -
g Es/lot bandwidth E-UTRA operaNt(:::% band groups Minimum lo Maximum lo
Ts Note 2 dB MHz dBr:}!,;lesskHz dBm/BWochannel

FDD ANote7 TDD A -121 -50

FDD B -120.5 -50

FDD C,TDD C -120 -50

FDD D -119.5 -50

+20 >-3dB 21.4 MHz FDD E, TDD E -119 -50

FDD F -118.5 -50

FDD GNote4 -118 -50

FDD H -117.5 -50

FDD N -114.5 -50
+14 >-3 dB >3 MHz Note 3 Note 3 Note 3
+10 >-3 dB 25 MHz Note 3 Note 3 Note 3
+7 >-3 dB 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 =1.4 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.
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8.1.1A.4 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.

8.1.1A4.3 Message contents

Same as defined in clause 8.1.1.4.3.

8.1.1A5 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
(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 4.6.3-1 according to Table 4.6.3-1
(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 4.6.3-1 according to Table 4.6.3-1

8.1.1B E-UTRAN FDD UE Rx — Tx time difference case for UE Category
1bis

8.1.1B.1 Test purpose

Same as defined in clause 8.1.1.1.

8.1.1B.2 Test applicability

This test applies to all types of E-UTRA FDD UE release 13 onwards of category 1bis that supports ECID positioning.

8.1.1B.3 Minimum conformance requirements

Same as defined in clause 8.1.1A.3.

8.1.1B.4 Test description

Same as defined in clause 8.1.1.4.

8.1.1B.4.1 Initial conditions

Same as defined in clause 8.1.1.4.1.

8.1.1B.4.2 Test procedure

Same as defined in clause 8.1.1.4.2.

8.1.1B.4.3 Message contents

Same as defined in clause 8.1.1.4.3.
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8.1.1B.5 Test requirement

Same as defined in clause 8.1.1A.5 except that the Cell Antenna Configuration is 1x1 instead of the default 1x2.

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 this test is to verify that the E-UTRAN TDD UE Rx — Tx time difference measurement accuracy is
within the specified limits in TS 36.133 [23] clause 9.1.9.

8.1.2.2 Test applicability

This test applies to all types of E-UTRA TDD UE release 9 to release 11 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.

8.1.2.3 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 requirements in 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|¢sm 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.

8.1.24 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 T, and 5008 T, respectively. There is 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.

8.1.2.4.1 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 4.3.1.2.

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.5a for 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 1 is the serving cell. Cell 1 is the cell used for connection setup with the power levels set according to TS
36.521-3 [25] clauses C.0 and C.1 for this test.
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8.1.24.2 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 Tx = 2 in the Random Access Response which indicates an initial timing advance
value Nta = 32 T,. Note that in the remainder of the test the timing advance command T = 31 which indicates a
timing advance adjustment value Nta =0 T.

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 a delay of +8 Ts, compared to the current value.
4. Wait for 1.6 s to allow 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 1E. The IE ueRxTxSupTDD-r13 shall be present (TRUE).

5. The SS shall transmit a LPP REQUEST LOCATION INFORMATION message, including the
ECID-RequestLocationInformation IE. If the UE message at step 4b includes the ackRequested IE 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-
SignalMeasurementInformation IE.

7. 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.

8. If the UE message at step 6 includes the ackRequested IE set to TRUE, then the SS shall send a LPP
acknowledgment message.

9. The SS shall check the reported value of ue-RxTxTimeDiff in the ecid-SignalMeasurementInformation 1E
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 value.
If the reported value is within the limits the number of successful results for “Sub-test 1 — Test point 17 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
IE in the ECID-RequestLocationInformation IE in step 5, then the number of unsuccessful results for “Sub-test 1
— Test point 1” is increased by one.

10. Repeat steps 3-9 until the confidence level according to Annex D.4.3 is achieved.
NOTE: To avoid a large divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 to its initial 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 a delay of +4 Ts compared to the current
value.

If both test points of a sub-test pass, the sub-test passes. If one test point of a sub-test fails, the sub-test fails.

If all (applicable) sub-tests pass, the whole test passes. If one (applicable) sub-test fails, the whole test fails.

8.1.24.3 Message contents

Message contents are according to TS 36.508 [18] clause 4.6 with the following exceptions:

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 |
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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 Sci 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 bwO0 bwO0 used with no
frequency hopping.
bw3 used with
frequency hopping

srs-HoppingBandwidth hbw0

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

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 {

transaction|D SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present

acknowledgement

Not present

Ipp-MessageBody CHOICE {

c1 CHOICE {

requestLocationinformation SEQUENCE {

criticalExtensions CHOICE {
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c¢1 CHOICE {
requestLocationInformation-r9 SEQUENCE {
commonlEsRequestLocationInformation
SEQUENCE {
locationInformationType 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
}
}
}
}
}
}
}

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 {
¢1 CHOICE {

provideLocationlnformation SEQUENCE {

criticalExtensions CHOICE {

¢1 CHOICE {
provideLocationInformation-r9 SEQUENCE {
commonlEsProvideLocationIinformation Not present.
a-gnss-ProvideLocationlnformation Not present
otdoa-ProvideLocationInformation Not present
ecid-ProvideLocationlnformation ::=

SEQUENCE {
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ecid-SignalMeasurementinformation ::=
SEQUENCE {

primaryCellMeasuredResults Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {

physCellld
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
}
}
}
}
}
}

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
}
8.1.2.5 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
BWchannel MHz 1.4 10
Uplink-downlink configuration of cell Note ! 1 1
Special subframe configuration of cell Note ! 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 Nprs 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 0 0
PSS RA dB
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SSS_RA dB

PCFICH _RB dB

PHICH_RA dB

PHICH RB dB

PDCCH_RA dB

PDCCH_RB dB

PDSCH_RA dB

PDSCH_RB dB

OCNG_RANote2 dB

OCNG_RBNote2 dB

N, Now3 dBm/15 kHz -98 -98

RSRP Note 4 dBm/15 kHz -100.7 -100.7

E./N,, dB 2.7 -2.7

lo Note 4 dBm/1.08 MHz -77.55 N/A

dBm/9 MHz N/A -67.35

E/I, dB 2.7 27

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.

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-test2 Comment
Value
srsBandwidthConfiguration bw7 | bw5
srsSubframeConfiguration sc
ackNackSrsSimultaneousTransmission FALSE
srsMaxUpPTS TRUE
srsBandwidth 0 No hopping
srsHoppingBandwidth hbwO
frequencyDomainPosition 0
Duration TRUE Indefinite duration
Srs-Configurationindex 10 SRS periodicity of 10ms.
transmissionComb 0
cyclicShift cs0 No cyclic shift
SRS-AntennaPort an1 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 requirements in 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 T, and 5008 Ts.
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The test tolerances are defined in Annex C.

For the overall test to pass, the ratio of successful reported values in 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 Test purpose

Same as defined in clause 8.1.2.1.

8.1.2A.2 Test applicability

This test applies to 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.

8.1.2A3 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.

8.1.2A4 Test description

Same as defined in clause 8.1.2.4.

8.1.2A.4 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.

8.1.2A4.3 Message contents

Same as defined in clause 8.1.2.4.3.

8.1.2A.5 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
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8.1.2B E-UTRAN TDD UE Rx — Tx time difference case for UE Category
1bis

8.1.2B.1 Test purpose

Same as defined in clause 8.1.2.1.

8.1.2B.2 Test applicability

This test applies to all types of E-UTRA TDD UE release 13 onwards of category 1bis that supports ECID positioning.

8.1.2B.3 Minimum conformance requirements

Same as defined in clause 8.1.2A.3.

8.1.2B.4 Test description

Same as defined in clause 8.1.2.4.

8.1.2B.4.1 Initial conditions

Same as defined in clause 8.1.2.4.1.

8.1.2B.4.2 Test procedure

Same as defined in clause 8.1.2.4.2.

8.1.2B.4.3 Message contents

Same as defined in clause 8.1.2.4.3.

8.1.2B.5 Test requirement

Same as defined in clause 8.1.2A.5 except that the Cell Antenna Configuration is 1x1 instead of the default 1x2.

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 E-UTRAN 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

This test applies to all types of E-UTRA FDD UE release 10 and ECID positioning. Applicability requires support for
FGI bit 115.

8.1.3.3 Minimum conformance requirements
NOTE: This measurement is used 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 requirements in Table 8.1.3.3-1 are valid under the following conditions:
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Cell specific reference signals are transmitted either from one, two or four antenna ports,

ons 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|¢sm according to Annex E.4 for a corresponding Band,

The time 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 available in all subframes indicated by the time domain measurement resource

restriction pattern.

Table 8.1.3.

resource restriction

ETSI TS 137 571-1 V17.3.1 (2024-02)

3-1: UE Rx-Tx time difference measurement accuracy under time domain measurement

Conditions
Downlink loNote 1.5 range
Accuracy | transmission .
Esflot™*®| 1 andwidth of | E-UTRA operating band Minimum lo Maximum lo
PCell groups
Tg Note 2 dB MHz dBm/15kHz Not¢7 | dBm/BWchannel

FDD ANoteS TDD A -121 -50
FDD_B -120.5 -50
FDD_C,TDD C -120 -50
FDD D -119.5 -50
+20 >-3 dB <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: Itis up 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

8.1.3.4

reference for this requirement is TS 36.133 [23] clause 9.1.9.3 and A.9.7.3.

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 two synchronous cells, Cell 1 and Cell 2, on the same RF channel. Cell 1 is the PCell on
which UE Rx-Tx is measured, and Cell 2 is the 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
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receive timing using the downlink CRS. The test equipment then compares the difference of these two timings to the
UE Rx-Tx measurement reported by the UE. The UE is configured by higher layers via Cell 1 with a time-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.

8.1.3.4.1 Initial conditions

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

Frequencies to be tested: According to 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 8.1.3.4.3.

4. Cell 1 is the serving cell. Cell 1 is the cell used for connection setup with the power levels set according to TS
36.521-3 [25] clauses C.0 and C.1 for this test. Cell 2 is the 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 ,;\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

(PClceiit - PClceiz )mod6
1=0

Cell PCls for Cell 1 and Cell 2 are selected
randomly so that the condition is met

ABS pattern

“10000000100000001000
00001000000010000000°

Non-MBSFN ABS. FDD 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 40 = 0. No MBSFN subframes are
configured in Cell 1 or Cell 2 during the ABS
subframes of Cell 2.

Time-domain measurement
resource restriction pattern for
serving cell measurements

‘10000000100000001000
00001000000010000000°

Configured for measurements on Cell 1.

8.1.34.2 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 a value of initial timing advance command T = 2 in the Random Access Response which
indicates an initial timing advance value Nt =32 Ts. Note that in the remainder of the test the timing advance
command T = 31 which indicates a timing advance adjustment value Nta= 0 T.

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.

3. The SS adjusts the downlink timing for Cell 1 to a delay of +4 Ts, compared to the current value.
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4. Wait for 1.6 s to allow for the possibility that the UE makes autonomous timing adjustments.
5. The SS shall transmit an LPP REQUEST CAPABILITIES message.

6. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the ECID capabilities supported
by the UE in the ECID-ProvideCapabilities 1E.

7. The SS shall transmit an LPP REQUEST LOCATION INFORMATION message, including the
ECID-RequestLocationInformation IE. If the UE message at step 6 includes the ackRequested IE 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-
SignalMeasurementlnformation IE.

9. 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 ackRequested IE set to TRUE, then the SS shall send a LPP
acknowledgment message.

11. The SS shall check the reported value of ue-RxTxTimeDiff in the ecid-SignalMeasurementinformation 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 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 8 within the time given by the responseTime IE in the ECID-
RequestLocationInformation 1E 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 a large divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 to its initial 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 (elCIC)

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 sc 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 hbw0

fregDomainPosition 0
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duration TRUE Indefinite duration
srs-Configindex 0
transmissionComb 0
cyclicShift cs0 No cyclic shift
}
}

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)

Value/remark
TRUE

Information Element
ecid-RequestCapabilities

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 {
c1 CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
c¢1 CHOICE {
requestLocationInformation-r9 SEQUENCE {
commonlEsRequestLocationIinformation
SEQUENCE {
locationInformationType 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-RequestlLocationInformation ::=
SEQUENCE {
requestedMeasurements 001 ueRxTxReq
epdu-RequestLocationIinformation 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 {
¢1 CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvideLocationInformation Not present.

a-gnss-ProvideLocationIinformation Not present

otdoa-ProvideLocationInformation Not present

ecid-ProvideLocationInformation ::=
SEQUENCE {

ecid-SignalMeasurementinformation ::=
SEQUENCE {

primaryCellMeasuredResults Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {

physCellld
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 8.1.3.4.3-6: 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 Cell1
00001000000010000000° | (SIZE (40))
}
}
}
8.1.3.5 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 requirements in Table 8.1.3.5-3.

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 (BWchannet) MHz 10 10
PDSCH Reference measurement channel defined in
TS 36.521-3 [25] A.1.1 ROFDD N/A
PDSCH allocation Nprp 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 dB Non-ABS and
PHlCH_RA dB ABS subframe
PHICH_RB dB 0 defined i Tatle
PDCCH_RA dB C.3.1.1.1-1in TS
PDCCH_RB dB 36.521-3 [25].
PDSCH_RA dB
PDSCH_RB dB
OCNG_RANotet dB
OCNG_RBNotet dB
N,. vote2 dBm/15 kHz -98 -98
CRS E, /NOC dB 2.7 1
crs (E,/I,)) Mo dB 2.7 -0.87
CRS (E,/1,,), . N dB -6.24 -0.87
RSRP Note 4 dBm/15 kHz -100.7 -97
(Io)mms Note 4 dBm/9 MHz -67.8 -67.8
(Io)nanABS Note 4 dBm/9 MHz -65.75 -65.75
Propagation condition AWGN

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17 191

NOTE 1:

NOTE 2:

Note 3:

Note 4:

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.
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.

(ES /]m) is calculated in CRS REs in the subframes indicated for PCell measurements by
meas

measurement resource restriction pattern, whilst (E'S /Im )nonABS is 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

settable parameters themselves. (IO) is calculated in CRS symbols in the subframes indicated for

meas
PCell measurements by measurement resource restriction pattern, whilst (Io)nonABS is calculated in

CRS symbols in the subframes not indicated for PCell measurements by measurement resource
restriction pattern.

Table 8.1.3.5-2: Sounding Reference Symbol Configuration to be used in FDD UE Rx-Tx time

difference test

ETSI TS 137 571-1 V17.3.1 (2024-02)

Field Value Comment
UL bandwidth 50 RBs Same as the DL bandwidth
srsBandwidthConfiguration bw5
srsSubframeConfiguration sc1
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 an1 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: The test in table 8.1.3.5-3 has two test points starting at 32 T, and 5008 Ts.
The test tolerances are defined in Annex C.

For the overall test to pass, the ratio of successful reported values in each test point shall be more than 90% with a
confidence level of 95%.

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17 192 ETSI TS 137 571-1 V17.3.1 (2024-02)

8.1.4 E-UTRAN TDD UE Rx-Tx Time Difference under Time-Domain
Measurement Resource Restriction with Non-MBSFN ABS (elCIC)

8.1.4.1 Test purpose

To verify that the E-UTRAN TDD 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.

8.1.4.2 Test applicability

This test applies to 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.

8.14.3 Minimum conformance requirements
NOTE: This measurement is used 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 requirements in Table 8.1.4.3-1 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,
RSRP|¢em according to Annex E.4 for a corresponding Band,

- The time 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 available in all 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 loNote .5 range
Accuracy | - transmission .
Esflot et bandwidth of E-UTRA °per?,‘;t2§ band Minimum lo Maximum lo
PCell groups
Tsg Note 2 dB MHz dBm/15kHz N°t¢7 | dBm/BWchannel
FDD ANoteS TDD A -121 -50
FDD B -120.5 -50
FDD_C, TDD _C -120 -50
FDD D -119.5 -50
+20 >-3 dB <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.
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1.4.2 and 1.4.3.

NOTE 9: Except Band 32.

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

NOTE 8: E-UTRA operating band groups are as defined in Section 4.4.2.

NOTE: Itis up 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 this requirement is TS 36.133 [23] clause 9.1.9.3 and A.9.7.4.

8.14.4 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 is the PCell on which UE
Rx-Tx is measured, and Cell 2 is the 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 timings to the
UE Rx-Tx measurement reported by the UE. The UE is configured by higher layers via Cell 1 with a time-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.

Frequencies to be tested: According to 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 1 is the serving cell. Cell 1 is the cell used for connection setup with the power levels set according to TS
36.521-3 [25] clauses C.0 and C.1 for this test. Cell 2 is the 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
(BWchanneI)
CP length Normal For both cells in the test
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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

Cell PCls for Cell 1 and Cell 2 are selected
randomly so that the condition is met.

Physical cell ID PCI (PClceiit - PCleeiz )mod6é

1=0

ABS pattern ‘00000000010000000001
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 ‘00000000010000000001°
resource restriction pattern for

serving cell measurements

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 a value of initial timing advance command T = 2 in the Random Access Response which
indicates an initial timing advance value Nt =32 Ts. Note that in the remainder of the test the timing advance
command T, = 31 which indicates a timing advance adjustment value Nta= 0 T.

2. 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.

3. The SS adjusts the downlink timing for Cell 1 to a delay of +4 Ts, compared to the current value.
4. Wait for 1.6 s to allow for the possibility that the UE makes autonomous timing adjustments.
5. The SS shall transmit an LPP REQUEST CAPABILITIES message.

6. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the ECID capabilities supported
by the UE in the ECID-ProvideCapabilities 1E. The IE ueRxTxSupTDD-r13 shall be present (TRUE).

7. The SS shall transmit an LPP REQUEST LOCATION INFORMATION message, including the
ECID-RequestLocationInformation IE. If the UE message at step 6 includes the ackRequested IE 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-
SignalMeasurementlInformation 1E.

9. 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 ackRequested IE set to TRUE, then the SS shall send a LPP
acknowledgment message.

11. The SS shall check the reported value of ue-RxTxTimeDiff in the ecid-SignalMeasurementInformation 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 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 8 within the time given by the responseTime 1E in the ECID-
RequestLocationInformation IE 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.
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NOTE: To avoid a large divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 to its initial 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 (elCIC)

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 sci FDD
ackNackSRS-SimultaneousTransmission FALSE
srsMaxUpPts Not present FDD
}
}

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 (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 hbw0
fregDomainPosition 0
duration TRUE Indefinite duration
srs-Configindex 0
transmissionComb 0
cyclicShift cs0 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

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 {
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Initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present

acknowledgement

Not present

Ipp-MessageBody CHOICE {

c1 CHOICE {

requestLocationinformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE{

requestLocationInformation-r9 SEQUENCE {

SEQUENCE {

commonlEsRequestLocationIinformation

locationInformationType

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-RequestLocationIinformation

Not present

ecid-RequestLocationInformation ::=

SEQUENCE {
requestedMeasurements 001 ueRxTxReq
}
epdu-RequestlLocationInformation Not Present
}
}
}
}

}

}

}

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 {
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¢1 CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvideLocationInformation Not present.

a-gnss-ProvideLocationIinformation Not present

otdoa-ProvideLocationInformation Not present

ecid-ProvideLocationInformation ::=
SEQUENCE {

ecid-SignalMeasurementinformation ::=
SEQUENCE {

primaryCellMeasuredResults Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {

physCellld
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
}
}
}
}
}
}
}

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))
}
}
}
8.14.5 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 requirements in 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 Cell1 Cell 2
PDSCH Reference measurement channel defined in R.0 N/A
TS 36.521-3 [25] A.1.2 TDD
PDSCH allocation Mg 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.3.1.1.1-1in
PDCCH_RA dB TS 36.521-3 [25].
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RANote! dB
OCNG_RBNotet dB
Bm/1
N, oc Note2 d km/z 5 -98 -98
CRS Ev /Nnc dB '27 1
crs (E,/1,)) o dB 2.7 -0.87
crRs (E,/1,,),. s " dB -6.24 -0.87
Note 4
RSRP Nete dBm/15 -100.7 97
kHz
dBm/9
(Io)meas Note 4 M:Z -67.8 -67.8
dBm/9
(Io)mmABS Note 4 MrII:z -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 N to be fulfilled.
Note 3: (EY /Im) is calculated in CRS REs in the subframes indicated for PCell measurements by
meas
measurement resource restriction pattern, whilst (E's /Iat )M”ABS 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. (Io)mm is calculated in CRS symbols in the subframes indicated for
PCell measurements by measurement resource restriction pattern, whilst (Io)nonABS is calculated in CRS
symbols

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
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srsSubframeConfiguration sci

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 an1 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: The test in table 8.1.4.5-3 has two test points starting at 32 Ts and 5008 T.
The test tolerances are defined in Annex C.

For the overall test to pass, the ratio of successful reported values in each test point shall be more than 90% with a
confidence level of 95%.

815 E-UTRAN FDD UE Rx—Tx time difference under Time Domain
Measurement Resource Restriction with CRS Assistance
Information and Non-MBSFN ABS (felCIC)

8.1.51 Test purpose

The purpose of this test is to verify that the E-UTRAN FDD UE Rx — Tx time difference measurement accuracy is
within the specified limits in TS 36.133 [23] clause 9.1.9.4 when the UE is provided with a time-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
This test applies to 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.

For UE configured with a time-domain measurement resource restriction pattern for PCell measurements, the accuracy
requirements in 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,
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No changes to the uplink transmission timing are applied during the measurement period,
RSRP|4sm 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 all 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 requirements in 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 cells in 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 Esﬁsﬁm transmission E-UTRA operating band groups | Minimum lo
. bandwidth of peraiing group b Maximum lo
PCell
Ts Note 2 dB MHz dBm/19kHz | 4Bm/BWchame

FDD_A N7 TDD A -121 -50
FDD_B -120.5 -50
FDD_C, TDD _C -120 -50
FDD D -119.5 -50
+20 >-7.76 dB <3 MHz FDD _E, TDD _E -119 -50
FDD_F -118.5 -50
FDD_GNote4 -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. lo 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: Itis up 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 this requirement is TS 36.133 [23] clause 9.1.9.4 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 is the PCell on which UE Rx-Tx is measured. Cell 2 and
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Cell 3 are the interfering cells. A non-MBSFN ABS pattern is configured in each of the Cell 2 and Cell 3 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. The test
equipment then compares this timing to the UE Rx-Tx measurement reported by the UE. The UE is configured by
higher layers via Cell 1 with a time-domain measurement resource restriction pattern for performing E-UTRAN FDD
intra-frequency measurements on PCell. The UE is also provided via higher layers with the CRS assistance information
for Cell 2. The information for both measurement patterns and the CRS assistance information shall be provided via
RRC to the UE before the measurement starts.

8.1.5.4.1 Initial conditions

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

Frequencies to be tested: According to 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 1 is the serving cell. Cell 1 is the cell used for connection setup with the power levels set according to TS
36.521-3 [25] clauses C.0 and C.1 for this test. Cell 2 and Cell 3 are the neighbour cells. All cells are on the
same RF channel. Cell 3 in the test is the Cell 4 defined in clause 4.7.1

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

ABS
Parameter Unit Value Comment
Serving cell (PCell) Cell 1 The measured cell
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 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

Time offset between cells

to Cell 1: 3
Cell 3 offset with respect
to Cell 1: 2

Physical cell ID PCI

(PClceiit - PCleeiz )mod6
=0

(PClceir1 - PClcens
)mod6 =0

PClcent not equal to
PClcei2

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.

| physCellld

see PCI conditions above
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antennaPortsC 1 The CRS assistance information is provided for
CRS ount Cell 2 and Cell 3 in CRS-Assistancelnfo. It
assistance mbsfn- includes a single MBSFN-SubframeConfig
information SubframeConfi oneFrame = ‘000000’ element with subframe allocation one
glist Frame="000000’.
8.1.54.2 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 a value of initial timing advance command Ta = 2 in the Random Access Response which
indicates an initial timing advance value Nt =32 Ts. Note that in the remainder of the test the timing advance
command T, = 31 which indicates a timing advance adjustment value Nta= 0 T.

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.

3. The SS adjusts the downlink timing for Cell 1 to a delay of +4 Ts, compared to the current value.
4. Wait for 1.6 s to allow for the possibility that the UE makes autonomous timing adjustments.
5. The SS shall transmit an LPP REQUEST CAPABILITIES message.

6. The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the ECID capabilities supported
by the UE in the ECID-ProvideCapabilities 1E.

7. The SS shall transmit an LPP REQUEST LOCATION INFORMATION message, including the
ECID-RequestLocationInformation 1E. If the UE message at step 6 includes the ackRequested IE 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-
SignalMeasurementlInformation 1E.

9. 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 ackRequested IE set to TRUE, then the SS shall send a LPP
acknowledgment message.

11. The SS shall check the reported value of ue-RxTxTimeDiff in the ecid-SignalMeasurementInformation 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 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 8 within the time given by the time IE in the ECID-
RequestLocationInformation IE 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 a large divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 to its initial 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.

8.1.54.3 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 |
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Information Element

Value/remark

Comment

Condition

SoundingRS-UL-ConfigCommon-DEFAULT ::=
SEQUENCE {

setup SEQUENCE {

srs-BandwidthConfig

bw5

srs-SubframeConfig

sc

FDD

ackNackSRS-SimultaneousTransmission

FALSE

srsMaxUpPts

Not present

FDD

}

}

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-Confi

Dedicated-DEFAULT

Information Element

Value/remark

Comment

Condition

SoundingRS-UL-ConfigDedicated-DEFAULT ::=
CHOICE {

setup SEQUENCE {

srs-Bandwidth bw0
srs-HoppingBandwidth hbwO
fregDomainPosition 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

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 {

transactionlD SEQUENCE {

Initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present

acknowledgement

Not present

Ipp-MessageBody CHOICE {

c1 CHOICE {

requestLocationinformation SEQUENCE {

criticalExtensions CHOICE {

¢1 CHOICE {

requestLocationInformation-r9 SEQUENCE {

commonlEsRequestLocationInformation
SEQUENCE {

locationInformationType

locationMeasurementsRe
quired

triggeredReporting

Not present
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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-RequestLocationIinformation

Not present

ecid-RequestLocationInformation ::=
SEQUENCE {

requestedMeasurements

001 ueRxTxReq

epdu-RequestLocationIinformation

Not Present

Table 8.1.5.4.3-5: ECID-ProvideLocationIinformation: 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 {

¢1 CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelocationInformation

Not present.

a-gnss-ProvidelLocationInformation

Not present

otdoa-ProvidelLocationInformation

Not present

ecid-ProvideLocationInformation ::=
SEQUENCE {

ecid-SignalMeasurementinformation ::=
SEQUENCE {

primaryCellMeasuredResults

Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement
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MeasuredResultsElement ::= SEQUENCE {

physCellld

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

}

S Ny )

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-
r11
}

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-r11 ::= SEQUENCE {

physCellld-r11 (PClecent - PClceis )mod6 =0 | Cell PCls are
(PCleeiiz - PCleels )mod6 != 0 | selected so that
both conditions
are met

antennaPortsCount-r11 an1

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
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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))

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 Cell1
00001000000010000000° | (SIZE (40))
}
}
}
8.1.5.5 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 requirements in Table 8.1.5.5-3.

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 ROFDD N/A N/A
PDSCH allocation Rprp 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.5FDD OP.6 FDD OP.6 FDD
PBCH_RA dB 0 Non-ABS and ABS subframe
PBCH_RB dB channel powers defined in Table
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PSS_RA dB C3111-11in TS 36.521-3
SSS_RA dB [25].
PCFICH_RB dB

PHICH_RA dB

PHICH_RB dB

PDCCH_RA dB

PDCCH_RB dB

PDSCH_RA dB

PDSCH_RB dB

OCNG_RANoE 1 dB

OCNG_RBNoe dB

N, Note2 dBm/15 kHz .08 -08 -08
CRS E, / N, dB -2.60 3 1
crs (B, /1), aes dB 7.36 110 10.90
crs (B, /1) o waes dB 8.89 -1.48 -4.50
RSRP Note 4 dBm/15 kHz 100.6 95 o7
(Io)meas‘ Note 4 dBm/9 MHz - - -
(10) 155 Note 4 dBm/9 MHz -63.40 -63.40 -63.40
Propagation condition AWGN

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.
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”C to be fulfilled. Applies

meas is calculated in CRS REs in the subframes indicated for PCell measurements by

I - \E /[ t) ABS i i
measurement resource restriction pattern, whilst § 10t Jnon is 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 1:

Note 2:
to all subframes.
(£./1,)

Note 3:

Note 4:

settable parameters themselves. (Io)mm is calculated in CRS symbols in the subframes indicated for

PCell measurements by measurement resource restriction pattern, whilst (IO)"""ABS is calculated in CRS

pattern.

symbols in the subframes not indicated for PCell measurements by measurement resource restriction

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 sc1
ackNackSrsSimultaneousTransmission FALSE
srsMaxUpPTS N/A Not applicable for FDD
srsBandwidth 0 No hopping
srsHoppingBandwidth hbwO
frequencyDomainPosition 0
Duration TRUE Indefinite duration
srs-Configindex 0 SRS periodicity of 2ms
transmissionComb 0
cyclicShift cs0 No cyclic shift
srsAntennaPort an1 Number of SRS antenna ports
Note: For further information see clause 6.3.2 in TS 36.331 [22].
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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
Lowest reported value converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1
(Measured value from step 7 + 13) Ts
Highest reported value converted to RX-TX_TIME_DIFFERENCE
according to Table 4.6.3-1

NOTE: The test in table 8.1.5.5-3 has two test points starting at 32 T, and 5008 Ts.
The test tolerances are defined in Annex C.

For the overall test to pass, the ratio of successful reported values in 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)

8.1.6.1 Test purpose

The purpose of this test is to verify that the E-UTRAN TDD UE Rx — Tx time difference measurement accuracy is
within the specified limits in TS 36.133 [23] clause 9.1.9.4 when the UE is provided with a time-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

This test applies to 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: This measurement is used for UE positioning purposes.
The UE RX-TX time difference is measured from the PCell.

For UE configured with a time-domain measurement resource restriction pattern for PCell measurements, the accuracy
requirements in 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,
RSRP|¢sm 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 all 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.
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The requirements in 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 cells in 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 . Down_lin.k lo range Note 8
ccuracy | - ransmission .
Es"‘;‘ ete bandwidth of E-UTRA °per‘ﬁ:{;§ band groups Minimum lo Maximum lo
PCell
Ts Note 2 dB MHz dBm/ASkHZ | yBm/BWename
FDD ANete7 TDD A -121 -50
FDD B -120.5 -50
FDD C,TDD C -120 -50
FDD D -119.5 -50
+20 >-7.76 dB <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 >-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. lo 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.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.9.4 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 is the PCell on which UE Rx-Tx is measured. Cell 2 and
Cell 3 are the interfering cells. A non-MBSFN ABS pattern is configured in each of the Cell 2 and Cell 3 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. The test
equipment then compares this timing to the UE Rx-Tx measurement reported by the UE. The UE is configured by
higher layers via Cell 1 with a time-domain measurement resource restriction pattern for performing E-UTRAN FDD
intra-frequency measurements on PCell. The UE is also provided via higher layers with the CRS assistance information
for Cell 2. The information for both measurement patterns and the CRS assistance information shall be provided via
RRC to the UE before the measurement starts.
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8.1.6.4.1 Initial conditions

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

Frequencies to be tested: According to 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 1 is the serving cell. Cell 1 is the cell used for connection setup with the power levels set according to TS
36.521-3 [25] clauses C.0 and C.1 for this test. Cell 2 and Cell 3 are the neighbour cells. All cells are on the

same RF channel. Cell 3 in the test is the Cell 4 defined in clause 4.7.1

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

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 transmission configuration

Non-MBSFN ABS

As defined in TS 36.521-3 [25] Table C.3.1.2.1-
1

Time offset between cells

toCell 1: 3
Cell 3 offset with respect
to Cell 1: 2

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

(PClceiit - PCleeiz )mod6
=0

(PClecent - PClceiis
ymod6 !=0

PClcent not equal to
PClceii2

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.

CRS physCellld see PCI conditions above | The CRS assistance information is provided for
assistance antennaPortsC 1 Cell 2 and Cell 3 in CRS-Assistancelnfo. It
information ount includes a single MBSFN-SubframeConfig
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mbsfn- element with subframe allocation one
SubframeConfi oneFrame = ‘000000’ 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 a value of initial timing advance command Tx = 2 in the Random Access Response which
indicates an initial timing advance value Nt =32 Ts. Note that in the remainder of the test the timing advance
command T =31 which indicates a timing advance adjustment value Nta =0 Ts.

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.

. The SS adjusts the downlink timing for Cell 1 to a delay of +4 Ts, compared to the current value.

Wait for 1.6s to allow for the possibility that the UE makes autonomous timing adjustments.

. 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 1E. The IE ueRxTxSupTDD-r13 shall be present (TRUE).

The SS shall transmit an LPP REQUEST LOCATION INFORMATION message, including the
ECID-RequestLocationInformation 1E. If the UE message at step 4b includes the ackRequested IE 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-
SignalMeasurementlInformation IE.

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 ackRequested IE set to TRUE, then the SS shall send a LPP

11.

acknowledgment message.

The SS shall check the reported value of ue-RxTxTimeDiff in the ecid-SignalMeasurementInformation 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 8.1.6.5-3 for test compared to the measured value. If the
reported value is within the limits the number of successful results for test 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 8, or does not respond at step 8 within the time given by the time IE in the ECID-
RequestLocationInformation 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 a large divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 to its initial 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

Message 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 {
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srs-BandwidthConfig bwO0
srs-SubframeConfig sc FDD
ackNackSRS-SimultaneousTransmission FALSE
srsMaxUpPts Not present FDD
}
}

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 hbw0
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
ecid-RequestCapabilities

Value/remark
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

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 {

c1 CHOICE {

requestLocationinformation SEQUENCE {

criticalExtensions CHOICE {

¢1 CHOICE {

requestLocationInformation-r9 SEQUENCE {
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commonlEsRequestLocationInformation
SEQUENCE {
locationInformationType 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-RequestLocationIinformation

Not present

ecid-RequestLocationInformation ::=

SEQUENCE {
requestedMeasurements 001 ueRxTxReq
}
epdu-RequestLocationIinformation Not Present
}
}
}
}
}
}
}

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 {

¢1 CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {

commonlEsProvidelocationIinformation

Not present.

a-gnss-ProvidelLocationInformation

Not present

otdoa-ProvidelLocationInformation

Not present

ecid-ProvideLocationInformation ::=
SEQUENCE {

ecid-SignalMeasurementinformation ::=
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SEQUENCE {

primaryCellMeasuredResults Not Present

MeasuredResultsList ::= SEQUENCE
(SIZE(1..32)) OF
MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {

physCellld
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
}
}
}
}
}
}
}

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-
r11
}

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-r11 ::= SEQUENCE {

physCellld-r11 (PClceit - PClcens )mod6é =0 | Cell PCls are
(PCleceiz - PClcens )mod6 != 0 | selected so that
both conditions
are met

antennaPortsCount-r11 an1

mbsfn-SubframeConfigList-r11 MBSFN-SubframeConfigList

}
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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
Cell2is
provided in
CRS-
Assistancelnfo.
Itincludes a
single MBSFN-
SubframeConfig
element with
subframe
allocation one
Frame="000000’
BIT STRING
(SIZE(6))

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 requirements in Table 8.1.6.5-3.

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 ROTDD N/A N/A
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PDSCH allocation
Nppp 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.17DD OP.2TDD 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_RANote! dB
OCNG_RBNote! dB

0C Note2 dBm/15 kHz -98 -98 -98
CRS E / N, dB -2.60 3 1
CRS (ES /I, )mm Note 3 dB 7.36 1.10 -0.90
crs (B, /1) s dB 8.89 -1.48 -4.50
RSRP Note 4 dBm/15 kHz -100.6 -95 -97
(Io)mcas Note 4 dBm/9 MHZ - - -
(10),1m155 Note 4 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 Nec to be fulfilled.
(£/1,)

Note 3: e is calculated in CRS REs in the subframes indicated for PCell measurements by

1)

measurement resource restriction pattern, whilst S/ ot /nondBS 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. (Io)mm is calculated in CRS symbols in the subframes indicated for

PCell measurements by measurement resource restriction pattern, whilst (IO)"O"ABS is calculated in CRS
symbols

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 sc1
ackNackSrsSimultaneousTransmission FALSE
srsMaxUpPTS TRUE
srsBandwidth 0 No hopping
srsHoppingBandwidth hbwO
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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 an1 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: The test in table 8.1.6.5-3 has two test points starting at 32 Ts and 5008 T.
The test tolerances are defined in Annex C.

For the overall test to pass, the ratio of successful reported values in each test point shall be more than 90% with a
confidence level of 95%.

8.1.7 E-UTRAN FDD UE Rx-Tx time difference case for Category M1/M2
UE in CEModeA

8.1.71 Test purpose

The purpose of this test is to verify that the E-UTRAN FDD UE Rx — Tx time difference measurement accuracy for
Category M1/M2 UEs is within the specified limits in TS 36.133 [23] clause 9.1.21.19 and 9.1.25.3.

8.1.7.2 Test applicability

This test applies to E-UTRA FDD UE Category M1/M2 release 14 and forward that supports ECID positioning.

8.1.7.3 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 requirements in Table 8.1.7.3-1 are valid under the following conditions:
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|4m according to clause E.1-1 for a corresponding Band.

Table 8.1.7.3-1: UE Rx — Tx time difference measurement accuracy for CEModeA

Conditions
Downlink loN°te 1 range
transmission

Es/lot bandwidth of E-UTRA °per?4t:2g band groups Minimum lo Maximum lo
PCell

Accuracy
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dBm/15kHz

Ts Note 2 dB MHz Note 5 dBm/BWchannel
FDD-M1_ A, TDD-M1_A -121 -50
FDD-M1 B -120.5 -50
FDD-M1 C, TDD-M1 C -120 -50
FDD-M1 D -119.5 -50
+20 >-3 dB =6 FDD-M1 _E, TDD-M1_E -119 -50
FDD-M1 F -118.5 -50
FDD-M1 G -118 -50
FDD-M1 H -117.5 -50
FDD-M1 N -114.5 -50
+1(Q Note 8 >-3 dB =24 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.

NOTE 8: Only for Category M2.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.19, 9.1.25.3 and A.9.7.7.

8.1.74 Test description

There is 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.

8.1.7.4.1 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: 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 Annex A
figure A.S.

2. Propagation conditions are set according to clause 4.6.2.1.
3. Message contents are defined in clause 8.1.7.4.3.

4. Cell 1 is the serving cell. Cell 1 is the cell used for connection setup with the power levels set according to TS
36.521-3 [25] clauses C.0 and C.1 for this test.

8.1.74.2 Test procedure

1. Bring the UE to Generic RB Established State 3A-RF-CE according to 3GPP TS 36.508 [18] clause 7.2A.3AA,
using a value of initial timing advance command Ta = 2 in the Random Access Response which indicates an
initial timing advance value Nta = 32 T. Note that in the remainder of the test the timing advance command Ta
= 31 which indicates a timing advance adjustment value Npa =0 Ts.

2. Set the parameters according to Table 8.1.7.5-1 and 8.1.7.5-2 as appropriate. Propagation conditions are set
according to clause 4.6.2.1.

3. The SS adjusts the downlink timing for Cell 1 to a delay of +8 Ts, compared to the current value.

4. Wait for 1.6 s to allow for the possibility that the UE makes autonomous timing adjustments.
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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 1E.

5. The SS shall transmit an LPP REQUEST LOCATION INFORMATION message, including the
ECID-RequestLocationInformation 1E. If the UE message at step 4b includes the ackRequested IE 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-
SignalMeasurementlInformation 1E.

7. 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.

8. If the UE message at step 6 includes the ackRequested IE set to TRUE, then the SS shall send a LPP
acknowledgment message.

9. The SS shall check the reported value of ue-RxTxTimeDiff in the ecid-SignalMeasurementInformation 1E
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 8.1.7.5-3 compared to the measured value. If the reported
value is within the limits the number of successful results 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 IE in the ECID-RequestLocationInformation 1E in
step 5, then the number of unsuccessful results is increased by one.

10. Repeat steps 3-9 until the confidence level according to Annex D.4.3 is achieved.
NOTE: To avoid a large divergence between the sent TA and the set downlink timing, the SS may reset the
downlink timing for Cell 1 to its initial value after a certain amount of loops. The loop during the reset does not
count for the result statistics.

8.1.74.3 Message contents

Message contents are according to TS 36.508 [18] clause 4.6 with the following exceptions:

Table 8.1.7.4.3-1: 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 bw5
srs-SubframeConfig sc FDD
ackNackSRS-SimultaneousTransmission FALSE
srsMaxUpPts Not present FDD
}

Table 8.1.7.4.3-2: 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 hbw0
fregDomainPosition 0
duration TRUE Indefinite duration
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srs-Configindex 0
transmissionComb 0
cyclicShift cs0 No cyclic shift
}

}

Table 8.1.7.4.3-2a: LPP REQUEST CAPABILITIES: UE Rx — Tx time difference for E-UTRAN FDD test

requirement

Information Element

Value/remark

ecid-RequestCapabilities

TRUE

Table 8.1.7.4.3-3: 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 {
transactionlD SEQUENCE {
Initiator locationServer
transactionNumber 1
}
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
c1 CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢1 CHOICE {
requestLocationinformation-r9 SEQUENCE {
commonlEsRequestLocationIinformation
SEQUENCE {
locationInformationType 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-RequestLocationIinformation Not Present
}
}
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}
}
}
}
}
8.1.7.5 Test requirement

Table 8.1.7.5-1 defines the primary level settings including test tolerances.

Table 8.1.7.5-1: FDD UE Rx — Tx time difference test parameters

Parameter Unit Test 1
E-UTRAN RF Channel Number 1
Channel Bandwidth (BWchannet) MHz 10
DRX OFF
PRACH Configuration PRACH_4CE E’-;sé]'sz(.eglzlgd in TS 36.133
MPDCCH Reference measurement channelNote! R.16 FDD
OCNG PatternNote2 OP.21 FDD
PBCH_RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB
PHICH_RA dB
PHICH_RB dB °
MPDCCH_RA dB
MPDCCH_RB dB
OCNG_RANote3 dB
OCNG_RBNote3 dB
N, dBm/15 kHz -98
E /N, dB 2.7
r -2.7
Es/Iot dB
[QNote4 dBm/9 MHz -65.5
Propagation Condition AWGN

Note 1:
Note 2:  For the OCNG pattern, see clause A.3.2.
Note 3:

density is achieved for all OFDM symbols.
Note 4:

For the reference measurement channels, see TS 36.521-3 [25] A.7.1
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral

lo level has been derived from other parameters for information purpose. It is not a settable parameter.

Table 8.1.7.5-2: Sounding Reference Symbol Configuration to be used in FDD UE Rx — Tx time

difference test

Field Test 1 Comment
srsBandwidthConfiguration bw5
srsSubframeConfiguration sc1
ackNackSrsSimultaneousTransmission FALSE
srsMaxUpPTS N/A Not applicable for FDD
srsBandwidth 0 No hopping
srsHoppingBandwidth hbwO
frequencyDomainPosition 0
Duration TRUE Indefinite duration
Srs-Configurationindex 0 SRS periodicity of 2ms for all

Tests.

transmissionComb 0
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cyclicShift cs0 No cyclic shift
SRS-AntennaPort an1 Number of antenna ports used
for SRS transmission

Note: For further information see clause 6.3.2 in TS 36.331 [22].

The UE Rx — Tx time difference measurement accuracy shall fulfil the requirements in Table 8.1.7.5-3.

Table 8.1.7.5-3: Test requirements UE Rx — Tx time difference measurement accuracy requirements

Category M1: (Measured value from step 7 —
23) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.3-1
Category M2: (Measured value from step 7 —
13) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.3-1
Category M1: (Measured value from step 7 +
23) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.31
Category M2: (Measured value from step 7 +
13) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.31

Lowest reported value

Highest reported value

The test tolerances are defined in Annex C.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

8.1.8 E-UTRAN HD-FDD UE Rx-Tx time difference case for Category
M1/M2 UE in CEModeA

8.1.8.1 Test purpose

The purpose of this test is to verify that the E-UTRAN HD-FDD UE Rx — Tx time difference measurement accuracy for
Category M1/M2 UEs is within the specified limits in TS 36.133 [23] clause 9.1.21.19 and 9.1.25.3.

8.1.8.2 Test applicability

This test applies to E-UTRA HD-FDD UE Category M1/M2 release 14 and forward that supports ECID positioning.

8.1.8.3 Minimum conformance requirements
Same in section 8.1.7.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.19, 9.1.25.3 and A.9.7.8.

8.1.84 Test description

Same as in clause 8.1.7.4.

8.1.8.4.1 Initial conditions

Same as in clause 8.1.7.4.1.

8.1.8.4.2 Test procedure

Same as in clause 8.1.7.4.2.
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8.1.8.4.3 Message contents

Same as in clause 8.1.7.4.3.

8.1.8.5 Test requirement

Table 8.1.8.5-1 defines the primary level settings including test tolerances.

Table 8.1.8.5-1: HD-FDD UE Rx — Tx time difference test parameters

Parameter Unit Test 1
E-UTRAN RF Channel Number 1
Channel Bandwidth (BWchannet) MHz 10
DRX OFF
PRACH Configuration PRACH_4CE E’-;ss]szle;n;lgd in TS 36.133
MPDCCH Reference measurement channelNote? R.6 HD-FDD
OCNG PatternNote2 OP.21 FDD
PBCH_RA dB
PBCH_RB dB
PSS RA dB
SSS_RA dB
PHICH_RA dB
PHICH_RB dB 0
MPDCCH_RA dB
MPDCCH_RB dB
OCNG_RANote3 dB
OCNG_RBNote3 dB
N, dBm/15 kHz 98
E /N, dB 2.7
A 2.7
ES/IOI dB
|oNote4 dBm/9 MHz -65.5
Propagation Condition AWGN

Note 1:  For the reference measurement channels, see TS 36.521-3 [25] A.7.2

Note 2:  For the OCNG pattern, see clause A.3.2.

Note 3:  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.

Note 4:  lo level has been derived from other parameters for information purpose. It is not a settable parameter.

Table 8.1.8.5-2: Sounding Reference Symbol Configuration to be used in HD-FDD UE Rx — Tx time
difference test

Field Test 1 Comment

srsBandwidthConfiguration bw5

srsSubframeConfiguration sc1

ackNackSrsSimultaneousTransmission FALSE

srsMaxUpPTS N/A Not applicable for FDD

srsBandwidth 0 No hopping

srsHoppingBandwidth hbwO

frequencyDomainPosition 0

Duration TRUE Indefinite duration

Srs-Configurationindex 0 SRS periodicity of 2ms for all
Tests.

transmissionComb 0

cyclicShift cs0 No cyclic shift

SRS-AntennaPort an1 Number of antenna ports used
for SRS transmission
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[ Note: For further information see clause 6.3.2 in TS 36.331 [22]. |

The UE Rx — Tx time difference measurement accuracy shall fulfil the requirements in Table 8.1.8.5-3.

Table 8.1.8.5-3: Test requirements UE Rx — Tx time difference measurement accuracy requirements

Category M1: (Measured value from step 7 —
23) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.3-1
Category M2: (Measured value from step 7 -
13) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.31
Category M1: (Measured value from step 7 +
23) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.3-1
Category M2: (Measured value from step 7 +
13) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.31

Lowest reported value

Highest reported value

The test tolerances are defined in Annex C.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

8.1.9 E-UTRAN TDD UE Rx-Tx time difference case for Category M1/M2
UE in CEModeA

8.1.91 Test purpose

The purpose of this test is to verify that the E-UTRAN TDD UE Rx — Tx time difference measurement accuracy for
Category M1/M2 UEs is within the specified limits in TS 36.133 [23] clause 9.1.21.19 and 9.1.25.3.

8.1.9.2 Test applicability

This test applies to E-UTRA TDD UE Category M1/M2 release 14 and forward that supports ECID positioning.

8.1.9.3 Minimum conformance requirements
Same in section 8.1.7.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.19, 9.1.25.3 and A.9.7.9.

8.1.94 Test description

Same as in clause 8.1.7.4.

8.1.9.4.1 Initial conditions

Same as in clause 8.1.7.4.1.

8.1.94.2 Test procedure

Same as in clause 8.1.7.4.2.
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Table 8.1.9.4.3-1: 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 bw5
srs-SubframeConfig Sc3 TDD
ackNackSRS-SimultaneousTransmission FALSE
srsMaxUpPts FALSE TDD
}

Table 8.1.9.4.3-2: 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
fregDomainPosition 0
duration TRUE Indefinite duration
srs-Configindex 15
transmissionComb 0
cyclicShift cs0 No cyclic shift
}
}
8.1.9.5 Test requirement
Table 8.1.9.5-1 defines the primary level settings including test tolerances.
Table 8.1.9.5-1: TDD UE Rx — Tx time difference test parameters
Parameter Unit Test 1
E-UTRAN RF Channel Number 1
Channel Bandwidth (BWchannet) MHz 10
DRX OFF
PRACH Configuration PRACH_4CE E’-;z]sz.eglzlgd in TS 36.133
MPDCCH Reference measurement channelN°t! R.14 TDD
OCNG PatternNote2 OP.11 TDD
PBCH_RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB 0
PHICH_RA dB
PHICH_RB dB
MPDCCH_RA dB
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MPDCCH_RB dB
OCNG_RANote3 dB
OCNG_RBNote3 dB

N,, dBm/15 kHz -98

» -2.7
E /N, dB

% -2.7
Es/ Iot dB
[QNote4 dBm/9 MHz -65.5
Propagation Condition AWGN

Note 1:  For the reference measurement channels, see TS 36.521-3 [25] A.7.3

Note 2:  For the OCNG pattern, see clause A.3.2.

Note 3:  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.

Note 4. lo level has been derived from other parameters for information purpose. It is not a settable parameter.

Table 8.1.9.5-2: Sounding Reference Symbol Configuration to be used in TDD UE Rx — Tx time
difference test

Field Test 1 Comment
srsBandwidthConfiguration bw5
srsSubframeConfiguration sc3
ackNackSrsSimultaneousTransmission FALSE
srsMaxUpPTS FALSE
srsBandwidth 0 No hopping
srsHoppingBandwidth hbw0
frequencyDomainPosition 0
Duration TRUE Indefinite duration
Srs-Configurationindex 15 SRS periodicity of 10ms
transmissionComb 0
cyclicShift cs0 No cyclic shift
SRS-AntennaPort an1 Number of antenna ports used

for SRS transmission

Note: For further information see clause 6.3.2 in TS 36.331 [22].

The UE Rx — Tx time difference measurement accuracy shall fulfil the requirements in Table 8.1.9.5-3.

Table 8.1.9.5-3: Test requirements UE Rx — Tx time difference measurement accuracy requirements

Category M1: (Measured value from step 7 —
23) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.3-2
Category M2: (Measured value from step 7 —
13) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.3-2
Category M1: (Measured value from step 7 +
23) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.3-2
Category M2: (Measured value from step 7 +
13) Ts converted to RX-
TX_TIME_DIFFERENCE according to Table
4.6.3-2

Lowest reported value

Highest reported value

The test tolerances are defined in Annex C.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
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9 E-UTRA OTDOA measurement requirements

9.0 General

This clause defines the minimum performance requirements for OTDOA FDD and TDD E-UTRA UEs and UEs
supporting NR EN-DC.

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

This test applies to all types of E-UTRA FDD UE release 9 and forward that supports UE-assisted OTDOA except UE
Category 1bis.

9.1.1.3 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 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 fl as that of the reference cell within

TRSTDImraFreqPDD,E_UTRAN ms as given below (see also Figure 9.1.1.3-1):

Trsto IntraFreqfDD, E-UTRAN Tops - (M -1)+ A ms

E

where

TRSTDIntraFreqFDDE_UTRAN is the total time for detecting and measuring at least # cells,

T, prs 18 the cell-specific positioning subframe configuration period as defined in 3GPP TS 36.211 [26],

M is the number of PRS positioning occasions as defined in Table 9.1.1.3-1, where each PRS positioning occasion

comprises of N prs (1= N PRS <6) consecutive downlink positioning subframes defined in 3GPP TS 36.211 [26], and

n
A =160- ’7——‘ 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 TRSTDImraFreqFDD’E_UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period TPRS fq Note1
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.

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17 228 ETSI TS 137 571-1 V17.3.1 (2024-02)

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbour cells i out of at

least (n-1) neighbour cells within TRSTD IntraFreqDD, E-UTRAN Provided:

(PRS ES / IOt)rej >-6 dB for all Frequency Bands for the reference cell,
(PRS E./ IOt)l. >-13 dB for all Frequency Bands for neighbour cell i,

(PRS ]::s / Iot) and (PRS Es / IO'[)[ conditions apply for all subframes of at least [ = % PRS positioning

ref
occasions,

PRP 1,2|¢em according to clause E.2 for a corresponding Band.

The time TRSTDlmraFreqFDD’ E-UTRAN Starts from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in 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.

The last of OTDOA TRSTDIntraFreqFDD, E-UTRAN
assistance data and
location request

received by higher I

A
y

Trrs - A

layers

A
\

Y
A
\

The last of OTDOA
assistance data and
location request
received by physical
layer

\4

PRS positioning occasion

Figure 9.1.1.3-1: lllustration 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 TTIpccu. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

The normative reference for this requirement is TS 36.133 [23] clause 8.1.2.5.1 and A.8.12.1.
9.1.14 Test description

9.1.1.41 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: 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.
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2. The general test parameter settings are set up according to Table 9.1.1.4.1-1.

3. Propagation conditions are set according to clause 4.7.2.1.

4. Message contents are defined in clause 9.1.1.4.3.

5. In the test there are three synchronized cells: Cell 1, Cell 2 and Cell 3. Cell 1 is the 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 3 in the test is the Cell 4 defined in clause 4.7.1. The assistance data neighbour cell list includes in
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. The true RSTD (which is the receive time difference for frame 0 between two cells as seen at the UE antenna
connector) is set to 31 Ts (about 1 pus) between neighbour Cell 2 and serving Cell 1; and set to -31 Ts (about -1
us) between neighbour Cell 3 and serving Cell 1.

Table 9.1.1.4.1-1: General test parameters for E-UTRAN FDD intra-frequency RSTD measurement
reporting delay under fading propagation conditions

Parameter

Unit

Value

Comment

Reference cell

Cell 1

Reference cell 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]
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 configuration index 320 ms and PRS subframe offset
Tons M2 171 of 7,.s —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 Nppg N2 a positioning occasion
The cell PCls are selected such
(PClof Cell 1 - PCI of Cell 2)mod6=0 that the relative shifts of PRS
Physical cell ID PCItete2 and atterns among cells are as
(PCI of Cell 1 — PCI of Cell 3)mod6=0 P 9
given by the test parameters
CP length Note 2 Normal
DRX parameters are further
DRX o specified in Table 9.1.1.4.1-2
Radio frame receive time
offset between the cells at Cell 2 to Cell 1: 1 PRS are transmitted from
the UE antenna connector HS Cell 3 to Cell 1: -1 synchronous cells
Note 3
The expected RSTD is what is
Cell2: 3 expected at the receiver. The
Expected RSTD Note 1 us Cell 3:3 corresponding parameter in the

Other neighbour cells: randomly
between -3 and 3

OTDOA assistance data
specified in TS 36.355 [4] is the
expectedRSTD indicator
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The corresponding parameter in
the OTDOA assistance data
specified in TS 36.355 [4] is the
expectedRSTD-Uncertainty index

Expected RSTD
uncertainty for all us 5
neighbour cells Note 1

Number of cells provided

in OTDOA assistance data 16 Including the reference cell
Cell 1: 11110000 Corresponds to prs-Mutinglnfo
PRS muting info Note 2 Cell 2: ‘00001111’ deﬁﬁe Sin TSp36 355 [2]
Cell 3: '11110000° )
T s 3 The length of 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

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-Inactivity Timer pstl

— As specified in 3GPP TS
drx-RetransmissionTimer sfl 36331 [22], clause 6.3.2
longDRX-CycleStartOffset sf320
shortDRX Disable

9.1.14.2 Test procedure

The test consists of three consecutive time intervals, with duration of T1, T2 and T3 defined in Table 9.1.1.4.1-1. Cell 1
is active in 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 is active 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 ms is the necessary test
tolerance. Cell 1 transmits PRS in T2, while Cell 2 transmits PRS only in T3, and Cell 3 transmits PRS only in T2.

NOTE: The information on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assistance data.

The OTDOA-RequestLocationInformation 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-RequestLocationInformation message shall be
provided to the UE AT ms before the start of T2, where AT = 150 ms is the maximum processing time of the OTDOA-
RequestLocationInformation message and the OTDOA assistance data.

1. Ensure that the UE is in state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
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6.

6a.
6b.

9.

10.

11.

12.

13.

. Set the parameters according to Table 9.1.1.5-1. 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. 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.
The SS shall transmit an LPP REQUEST CAPABILITIES message.

The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities
supported by the UE in the OTDOA-ProvideCapabilities 1E.

The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData 1E. 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 IE 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-RequestLocationInformation 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.
When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 9.1.1.5-2.

The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message including the
OTDOA-ProvideLocationInformation 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-ProvideLocationinformation IE including the rstd field for both Cell 2 and Cell 3 within the response
time then the number of successful tests is increased by one. If the UE fails to report the
OTDOA-ProvideLocationInformation 1E with both the rstd fields included within the response time then the
number of failure tests is increased by one.

If the UE message at step 11 includes the ackRequested 1E set to TRUE, the SS shall send a LPP
acknowledgement message.

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-NeighbourCelllnfoList.

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 psf1
drx-InactivityTimer psf1
drx-RetransmissionTimer sf1
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longDRX-CycleStartOffset CHOICE {
sf320 0
}
shortDRX Not present
}
!

Table 9.1.1.4.3-2a: LPP Request Capabilities

Value/remark
TRUE

Information Element
otdoa-RequestCapabilities

Table 9.1.1.4.3-3: LPP RequestLocationInformation

Derivation Path: 36.355 clause 6.2
Information Element Value/remark Comment Condition
LPP-Message ::= SEQUENCE {
transactionlD SEQUENCE {
initiator locationServer
transactionNumber 1
endTransaction FALSE
sequenceNumber Not present
acknowledgement Not present
Ipp-MessageBody CHOICE {
c1 CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
c1 CHOICE {
requestLocationInformation-r9 SEQUENCE {
commonlEsRequestLocationIinformation
SEQUENCE {
locationInformationType 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-RequestLocationIinformation
SEQUENCE {
assistanceAvailability FALSE
}
ecid-RequestLocationIinformation Not present
epdu-RequestLocationIinformation Not Present
}
}
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Table 9.1.1.4.3-4: Void

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 {
c1 CHOICE {
provideAssistanceData SEQUENCE {
criticalExtensions CHOICE {
¢1 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-NeighbourCelllnfo As defined in TS
37.571-5 [20], clause
7.2.2.
otdoa-Error Not present
epdu-ProvideAssistanceData Not present
}
}
}
}
}
}
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 {

¢1 CHOICE {

provideLocationInformation SEQUENCE {

criticalExtensions CHOICE {

c1 CHOICE {

provideLocationInformation-r9 SEQUENCE {
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commonlEsProvidelocationIinformation

Not present.

a-gnss-ProvidelLocationInformation

Not present

otdoa-ProvidelLocationInformation
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

Table 9.1.1.5-1 and 9.1.1.5-2 define the primary level settings including test tolerances for the test.

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

Cell1

Cell 2

Cell 3

E-UTRA RF
Channel Number

1

1

1

Correlation Matrix
and Antenna
Configuration

1x2 Low

1x2 Low

1x2 Low

OCNG patterns
defined in TS
36.521-3 [25]

clause D.1

OP.5 FDD

N/A

N/A

PBCH_RA
PBCH_RB
PSS _RA
SSS_RA

dB

N/A

N/A
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PCFICH_RB
PHICH_RA
PHICH_RB
PDCCH_RA
PDCCH_RB
OCNG_RA Note 1
OCNG_RB Note 1

0C Note 3 1(2',B|(T|/Z -95
PRS I:ZS/NOC dB -Infinity -Infinity -Infinity
lo Nete 4 g 67.22 N/A N/A
EJN, dB 0 -Infinity -Infinity
g

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.

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 1 1 1
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 oD

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'

PRS_RA dB -3 N/A N/A 3 3 N/A

dBm/
0C Note 3 15 kHz

N/A

-98 -95 -98 -95 -98 -95

PRS E./N,, dB -1 -Infinity | -Infinity -7 -7 | -Infinity

PRS ]::S/IOt Note 4 dB -1.79 -Infinity -Infinity -7 -9.54 | -Infinity
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lo Note 4 gdm/z -69.55 | -67.08 | -69.55 | -67.08 | -69.55 | N/A
PRP Note 4 1dSBkT|/z -99 -Infinity -Infinity -102 -105 | -Infinity
RSRP Note 4 1‘3'58'('}‘4’2 -96 -93 -105 -105 | -108 | -Infinity
E/N, .. dB 2 2 -7 -10 -10 | -Infinity
Coreiion 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 is not “N/A”, ES/NOC, PRS E_/1_,, 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 IE value plus the test
tolerance. The LPP time IE value is derived from the RSTD reporting delay plus AT, where AT = 150 ms, giving a
value of 2710 ms. This is 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, 1 pgg (M - 1) + 160|7M—l , where M =8 and 11=16 are the

parameters specified in clause 9.1.1.3 and Table 9.1.1.3-1. This gives the total RSTD reporting delay of 2560 ms for the
15 neighbour cells including 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%.

9.1.1A FDD RSTD Measurement Reporting Delay for UE Category 1bis

9.1.1A1 Test purpose

To verify that the RSTD measurement reporting delay meets the requirements in an environment with fading
propagation conditions.

9.1.1A.2 Test applicability

This test applies to E-UTRA FDD UE Category 1bis release 13 and forward that supports UE-assisted OTDOA.

9.1.1A3 Minimum conformance requirements

Same as 9.1.1.3 but using Table 9.1.1A.3-1 instead of Table 9.1.1.3-1.

Table 9.1.1A.3-1: Number of PRS positioning occasions within TRSTDImraFrequ, E-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period TPRS f1 Noted
160 ms 32
>160 ms 16

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17 237 ETSI TS 137 571-1 V17.3.1 (2024-02)

Note 1: When only intra-frequency RSTD measurements are performed over cells belonging to the
serving FDD carrier frequency f1.

The normative reference for this requirement is TS 36.133 [23] clause 8.1.2.5.3 and A.8.12.1.

9.1.1A4 Test description

9.1.1A4.1 Initial conditions
Same as 9.1.1.4.1 with the following exceptions:

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, using only the main Tx/Rx path.

2. The general test parameter settings are set up according to Table 9.1.1A.4.1-1.

Table 9.1.1A.4.1-1: General test parameters for E-UTRAN FDD intra-frequency RSTD measurement
reporting delay under fading propagation conditions

Parameter Unit Value Comment
Reference cell is the cell in the
OTDOA assistance data with
respect to which the RSTD
Reference cell Cell 1 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.
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 configuration index 320 ms and PRS subframe offset
Lo 02 171 of 7,.c —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 Note 2 a positioning occasion
(PCI of Cell 1 — PCI of Cell 2)mode=0 | ' ho o2l POIs are setected such
Physical cell ID PC| Note 2 and it I
(PCI of Cell 1 - PCI of Cell 3)mode=0 |  P2"eNS &AMANG cE'S 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 Cell 2 to Cell 1: 1 PRS are transmitted from
the UE antenna connector HS Cell 3 to Cell 1: -1 synchronous cells
Note 3

ETSI




3GPP TS 37.571-1 version 17.3.1 Release 17 238 ETSI TS 137 571-1 V17.3.1 (2024-02)

The expected RSTD is what is

Cell2: 3 expected at the receiver. The
Cell 3: 3 corresponding parameter in the
Note 1
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
li)é:%erfat(ienci Rfi;rgl s 5 the OTDOA assistance data
neighbour c¥alls Note 1 H specified in TS 36.355 [4] is the

expectedRSTD-Uncertainty index

Number of cells provided

in OTDOA assistance data 16 Including the reference cell
Cell 1:°1111111100000000° Corresponds to prs-Mutinginfo
PRS muting info Nete 2 Cell 2: ‘0000000011111111’ deﬁﬁe G TSp36 355 [g]
Cell 3: “1111111100000000’ )
T s 3 The length of the time interval

from the beginning of each test

The length of the time interval

T2 s 2.56 that follows immediately after

time interval T1

The length of the time interval

T3 s 2.56 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 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.

9.1.1A4.2 Test procedure
Same as 9.1.1.4.2.

9.1.1A4.3 Message contents

Same as 9.1.1.4.3 with the following exceptions:

Table 9.1.1A.4.3-1: LPP RequestLocationIinformation

Derivation Path: Table 9.1.1.4.3-3
Information Element Value/remark Comment Condition

LPP-Message ::= SEQUENCE {

Ipp-MessageBody CHOICE {
c¢1 CHOICE {
requestLocationinformation SEQUENCE {
criticalExtensions CHOICE {
¢1 CHOICE {
requestLocationInformation-r9 SEQUENCE {
commonlEsRequestLocationIinformation

SEQUENCE {
gos SEQUENCE {
responseTime SEQUENCE {
time 6 See clause
9.1.1A.5
}
}
}
}

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17 239 ETSI TS 137 571-1 V17.3.1 (2024-02)

9.1.1A5 Test requirement
Table 9.1.1.5-1 and 9.1.1.5-2 define the primary level settings including test tolerances for the test.

The response time including test tolerance is 6.3 s. The response time is equal to the LPP time IE value plus the test
tolerance. The LPP time IE value is derived from the RSTD reporting delay plus AT, where AT = 150 ms, giving a
value of 5110 ms. This is rounded up to the next allowed LPP value of 6 seconds. The RSTD measurement reporting

n
delay in the test is derived from the following expression, T PRS (M - 1) + 160{M—l , where M =8 and =16 are the

parameters specified in clause 9.1.1A.3 and Table 9.1.1A.3-1. This gives the total RSTD reporting delay of 4960 ms for
the 15 neighbour cells including 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

This test applies to all types of E-UTRA TDD UE release 9 and forward that supports UE-assisted OTDOA except UE
Category 1bis.

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 fl as that of the reference cell within

TRSTDIntraFreqTDD,E-UTRAN ms as given below:

Trsto IntraFreqTDD, E-UTRAN — Tops *(M -1)+ A ms

E

where

TRSTD IntraFreqTDD, E-UTRAN 18 the total time for detecting and measuring at least n cells,

T

prs 1s the cell-specific positioning subframe configuration period as defined in 3GPP TS 36.211 [26],

M is the number of PRS positioning occasions as defined in Table 9.1.2.3-1, where each PRS positioning occasion

comprises of N prs (1= N PRs <6) consecutive downlink positioning subframes defined in 3GPP TS 36.211 [26], and

n
A =160- lrﬁ—‘ ms is the measurement time for a single PRS positioning occasion which includes the sampling time

and the processing time.

ETSI



3GPP TS 37.571-1 version 17.3.1 Release 17 240 ETSI TS 137 571-1 V17.3.1 (2024-02)

Table 9.1.2.3-1: Number of PRS positioning occasions within TRSTDIntraFreqTDD, E-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period TPRS fq Note1
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 cells i out of at

least (n-1) neighbour cells within TRSTDIntraFreqTDD,E-UTRAN provided:

(PRS ES / IOt)re , 2-6 dB for all Frequency Bands for the reference cell,
(PRS E,./ IOt)l. >-13 dB for all Frequency Bands for neighbour cell i,

(PRS Es / IOt)rej and (PRS E,/ IOt)i conditions apply for all subframes of at least [ = M PRS positioning
2

occasions,

PRP 1,2|4em according to clause E.2 for a corresponding Band.

The time TRSTDlntraFreqTDD,E-UTR AN Starts from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-
ProvideAssistanceData message as specified in 3GPP TS 36.355 [4], are delivered to the physical layer of the UE.

The requirements shall apply for all TDD special 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 1,2,3,4and 5
25, 50, 75, 100 0,1,2,3,4,5and 6
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 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 TTIpccn. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

The normative reference for this requirement is TS 36.133 [23] clause 8.1.2.5.2 and A.8.12.2.
9.1.24 Test description

9.1.2.41 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: 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.
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2. The general test parameter settings are set up according to Table 9.1.2.4.1-1.

3. Propagation conditions are set according to clause 4.7.2.1.

4. Message contents are defined in clause 9.1.2.4.3.

5. In the test there are three synchronized cells: Cell 1, Cell 2 and Cell 3. Cell 1 is the 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 3 in the test is the Cell 4 defined in clause 4.7.1. The assistance data neighbour cell list includes in
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. The true RSTD (which is the receive time difference for frame 0 between two cells as seen at the UE antenna
connector) is set to 31 Ts (about 1 pus) between neighbour Cell 2 and serving Cell 1; and set to -31 Ts (about -1
us) between neighbour Cell 3 and serving Cell 1.

Table 9.1.2.4-1: General test parameters for E-UTRAN TDD intra-frequency RSTD measurement

reporting delay under fading propagation conditions

Parameter Unit Value Comment
Reference is the cell in the OTDOA
assistance data with respect to which the
Reference cell Cell 1 RSTD mgasurement 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.
Cell 2 and Cell 3 appear at random
places in the neighbour cell list in the
: OTDOA assistance data, but Cell 2
Neighbour cells Cell 2 and Cell 3 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 A.2.2
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 174 and PRS subframe offset of Ipps —160
Ipgs M°2 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 Nppg N2 occasion
(PCI of Cell 1 — PCI of Cell 2)mod6=0 | The cell PClIs are selected such that the
Physical cell ID PC| Note 2 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
TDD speqal sgbframe 6 4.2; corresponds to DWPTS of
configuration 19760-T, and UpPTS of 4384-T,
CP length Note 2 Normal The same CP IengltJhLappIies 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 us Cell 2 to Cell 1: 1 PRS are transmitted from synchronous

the UE antenna
connectorhote 3

Cell 3to Cell 1: -1

cells
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The expected RSTD is what is expected

Cell 2: 3 . .
Cell 3: 3 at the receiver. The correqundmg
Expected RSTD Note 1 us . e parameter in the OTDOA assistance
Other neighbour cells: randomly ified in TS .
between -3 and 3 data specified in T 36.355 [4] is the
expectedRSTD indicator
The corresponding parameter in the
ui);%erf;ienq[ Rfi;l’g)” s 5 OTDOA assistance data specified in TS
! yoral H 36.355 [4] is the expectedRSTD-
neighbour cells L ooh
Uncertainty index
Number of cells provided 16 Including the reference cell

in OTDOA assistance data

Cell 1: 11110000
PRS muting info Note 2 Cell 2: ‘00001111’
Cell 3: 11110000’

Corresponds to prs-Mutinglnfo defined in
TS 36.355 [4]

The length of the time interval from the
T s 3 L
beginning of each test

The length of the time interval that

T2 s 1.28 follows immediately after time interval T1

T S 1.28 The length of the time interval 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
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 psf1
drx-InactivityTimer psf1 As specified in 3GPP TS
drx-RetransmissionTimer sf1 36.331 [22], clause 6.3.2
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 1 is
active in 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 is active 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 ms is the necessary test
tolerance. Cell 1 transmits PRS in T2, while Cell 2 transmits PRS only in T3, and Cell 3 transmits PRS only in T2.

NOTE: The information on when PRS is muted is conveyed to the UE using PRS muting information in the
OTDOA assistance data.

The OTDOA-RequestLocationInformation 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-RequestLocationInformation message shall be
provided to the UE AT ms before the start of T2, where AT = 150 ms is the maximum processing time of the OTDOA-
RequestLocationInformation message and the OTDOA assistance data.

1. Ensure that the UE is in state Generic RB Established State 3A-RF according to 3GPP TS 36.508 [18] clause
7.2A.3.

2. The SS shall send a RESET 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).
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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 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
supported by the UE in the OTDOA-ProvideCapabilities 1E.

7. The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the
OTDOA-ProvideAssistanceData 1E. 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 IE set to TRUE, then the SS shall send an acknowledgment in
the LPP PROVIDE ASSISTANCE DATA message.

8. The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the
OTDOA-RequestLocationInformation 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 9.1.2.5-3.
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-ProvideLocationInformation 1E within the response ti