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Foreword
This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

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

Introduction

FFS
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1 Scope

The present document specifies a general method used to derive Measurement Uncertainties and Test Tolerances for
UE conformance tests. The acceptable uncertainties for each test case are documented and establish a system for
relating the Test Tolerances to the measurement uncertainties of the Test System.

For UE radio transmitting and reception tests, only FR2 is considered in this document. For UE RRM and
Demodulation tests, both FR1 and FR2 are considered in this document.

The test cases which have been analysed to determine Test Tolerances are included as .zip files.

The present document is applicable from Release 15 up to the release indicated on the front page of the present
Terminal conformance specifications.

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

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

[2] 3GPP TR 36.903: " Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRAN); Derivation of test tolerances for Radio Resource
Management (RRM) conformance tests".

[3] 3GPP TS 36.904: " Evolved Universa Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRAN); Derivation of test tolerances for User Equipment
(UE) radio reception conformance tests'.

[4] ETSI ETR 273-1-2: "Improvement of radiated methods of measurement (using test sites) and
evaluation of the corresponding measurement uncertainties; Part 1. Uncertaintiesin the
measurement of mobile radio equipment characteristics; Sub-part 2: Examples and annexes'.

[5] 3GPP TS 36.521-1: "User Equipment (UE) conformance specification, Radio transmission and
reception Part 1. conformance testing".

[6] 3GPP TS 38.521-1: "NR; User Equipment (UE) conformance specification; Radio transmission
and reception; Part 1: Range 1 Standalone".

[7] 3GPP TS 38.521-2: "NR; User Equipment (UE) conformance specification; Radio transmission
and reception; Part 2: Range 2 Standalone”.

[8] 3GPP TS 38.521-3: "NR; User Equipment (UE) conformance specification; Radio transmission
and reception; Part 3: NR interworking between NR rangel + NR range2; and between NR and
LTE".

[9] 3GPP TS 38.521-4: "NR; User Equipment (UE) conformance specification; Radio transmission
and reception; Part 4: Performance requirements’.

[10] 3GPP TS 38.533: "NR; User Equipment (UE) conformance specification; Radio Resource
Management (RRM)".

ETSI



3GPP TR 38.903 version 17.2.0 Release 17 12 ETSI TR 138 903 V17.2.0 (2023-07)

[11] ETSI TR 102 273-1-1 V1.2.1 (2001-12): "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: Uncertaintiesin the
measurement of mobile radio equipment characteristics, Sub-part 1: Introduction”.

[12] 3GPP TR 25.914: "Measurement of Radio Performances for UMTS terminals in speech mode”.

[13] 3GPP TR 38.810: "Study on test methods for New Radio ".

[14] CTIA OTA Test Plan version 3.7, https://lwww.ctia.org/.

[15] 3GPP TS 36.521-3:; "User Equipment (UE) conformance specification, Radio transmission and
reception Part 3: Radio Resource Management (RRM) conformance testing.”

[16] 3GPP TS 38.101-2: "User Equipment (UE) radio transmission and reception Part 2: Range 2
Standalone"

[17] 3GPP TS 38.133: "Requirements for support of radio resource management”

[18] 3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test
environment”

[19] 3GPP TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception; Part 4:

Performance requirements'

[20] 3GPP TS 37.571-1: User Equipment (UE) conformance specification for UE positioning; Part 1:
Conformance test specification.

3 Definitions, symbols and abbreviations

3.1 Definitions

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

3.2 Symbols

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

D DUT radiating aperture

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

AO0A Angle of Arrival

DFF Direct Far Field

EIS Effective | sotropic Sensitivity
EIRP Effective (or equivalent) isotropic radiated power
FF Far Field

FR1 Frequency Range 1

FR2 Frequency Range 2

FWA Fixed Wireless Access

IFF Indirect Far Field

MBW Maximum Bandwidth

MU Measurement Uncertainty
NFTF Near Field To Far-field

NR New Radio

SNR Signal-to-Noise Ratio
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TRP Total Radiated Power
TT Test Tolerance
4 General Principles

4.1 Principle of Superposition

For multi-cell teststhere are several cells each generating various Physical channels. In general cells are combined
along with AWGN, so the signal and noise seen by the UE may be determined by more than one cell.

Since several cells may contribute towards the overall power applied to the UE, a number of test system uncertainties
affect the signal and noise seen by the UE. The aim of the superposition method is to vary each controllable parameter
of the test system separately, and to establish its effect on the critical parameters as seen by the UE receiver. The
superposition principle then alows the effect of each test system uncertainty to be added, to calculate the overall effect.

The contributing test system uncertainties shall form a minimum set for the superposition principle to be applicable.

4.2 Sensitivity analysis

A changein any one channel level or channel ratio generated at source does not necessarily have a 1:1 effect at the UE.
The effect of each controllable parameter of the test system on the critical parameters as seen by the UE receiver shall
therefore be established. As a consequence of the sensitivity scaling factors not necessarily being unity, the test system
uncertainties cannot be directly applied as test tolerances to the critical parameters as seen by the UE.

EXAMPLE: In many of the tests described, the Es/ |« is one of the critical parameters at the UE. Scaling
factors are used to model the sensitivity of the Es/ |« to each test system uncertainty. When the
scaling factors have been determined, the superposition principle then allows the effect of each test
system uncertainty to be added, to give the overall variability in the critical parameters as seen at
the UE.

There are often constraints on several parameters at the UE. The aim of the sensitivity analysis, together with the
acceptable test system uncertainties, isto ensure that the variability in each of these parametersis controlled within the
limits necessary for the specification to apply. The test has then been conducted under valid conditions.

4.3 Statistical combination of uncertainties

The acceptable uncertainties of the test system are specified as the measurement uncertainty tolerance interval for a
specific measurement that contains 95 % of the performance of a population of test equipment. In the RRM and UE
radio transmission and reception conformance tests covered by the present document, the Test System shall enable the
stimulus signalsin the test case to be adjusted to within the specified range, with an uncertainty not exceeding the
specified values.

The method given in the present document combines the acceptable uncertainties of the test system, to give the overall
variability in the critical parameters as seen at the UE. Since the process does not add any new uncertainties, the method
of combination should be chosen to maintain the same tolerance interval for the combined uncertainty asis aready
specified for the contributing test system uncertainties.

The basic principle for combining uncertaintiesisin accordance with ETR 273-1-2 [4]. In summary, the process
requires 3 steps.

a) Expressthe value of each contributing uncertainty as a one standard deviation figure, from knowledge of its
numeric value and its distribution.

b) Combine all the one standard deviation figures as root-sum-squares, to give the one standard deviation value for
the combined uncertainty.

¢) Expand the combined uncertainty by a coverage factor, according to the tolerance interval required.
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Provided that the contributing uncertainties have already been obtained using this method, using a coverage factor of 2,
further stages of combination can be achieved by performing step b) alone, since steps @) and ) simply divide by 2 and
multiply by 2 respectively.

The root-sum-squares method is therefore used to maintain the same tolerance interval for the combined uncertainty as
is already specified for the contributing test system uncertainties. In some cases where correlation between contributing
uncertainties has an adverse effect, the method is modified in accordance with clause 4.4.5 of the present document.

In each analysis, the uncertainties are assumed to be uncorrelated, and are added result root-sum-square unless
otherwise stated.

The combination of uncertaintiesis performed using dB values for simplicity. It has been shown that using dB
uncertainty values gives a slightly worse combined uncertainty result than using linear values for the uncertainties. The
analysis method therefore errs on the safe side.

4.4 Correlation between uncertainties

The statistical (root-sum-square) addition of uncertaintiesis based on the assumption that the uncertainties are
independent of each other. For realisable test systems, the uncertainties may not be fully independent. The validity of
the method used to add uncertainties depends on both the type of correlation and on the way in which the uncertainties
affect the test requirements.

Clauses 4.4.1 to 4.4.3 give examples to illustrate different types of correlation.

Clauses 4.4.4 to 4.4.7 show how the scenarios applicable to multi-cell RRM tests are treated.

44.1 Uncorrelated uncertainties

The graph shows an example of two test system uncertainties, A and B, which affect atest requirement. Each sample
from a population of test systems has a specific value of error in parameter A, and a specific value of error in parameter
B. Each dot on the graph represents a sample from a popul ation of test systems, and is plotted according to its error
values for parameters A and B.

Error in
parameter B
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[ ]
[ ] o 1
[ J [ J o [ ] ° [ BN J
® o.' % p.: ® g
o % o .
I St Error in
[ K J
. o parameter A
° o ®

Figure 4.4.1-1: Example of two test system uncertainties affecting a test requirement

It can be seen that a positive value of error in parameter A, for example, is equally likely to occur with either a positive
or anegative value of error in parameter B. This is expected when two parameters are uncorrelated, such astwo
uncertainties which arise from different and unrelated parts of the test system.
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4.4.2 Positively correlated uncertainties

The graph shows an example of two test system uncertainties, A and B, which affect atest requirement. Each sample
from a population of test systems has a specific value of error in parameter A, and a specific value of error in parameter
B. Each dot on the graph represents a sample from a population of test systems, and is plotted according to its error
values for parameters A and B.
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Figure 4.4.2-1: Example of two test system uncertainties affecting a test requirement

It can be seen that a positive value of error in parameter A, for example, is more likely to occur with a positive value of
error in parameter B and less likely to occur with a negative value of error in parameter B. This can occur when the two
uncertainties arise from similar parts of the test system, or when one component of the uncertainty affects both
parametersin asimilar way.

In an extreme case, if the error in parameter A and the error in parameter B came from the same sources of uncertainty,
and no others, the dots would lie on a straight line of slope +1.

4.4.3 Negatively correlated uncertainties

The graph shows an example of two test system uncertainties, A and B, which affect atest condition. Each sample from
apopulation of test systems has a specific value of error in parameter A, and a specific value of error in parameter B.
Each dot on the graph represents a sample from a population of test systems, and is plotted according to its error values
for parameters A and B.
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Figure 4.4.3-1: Example of two test system uncertainties affecting a test condition

It can be seen that a positive value of error in parameter A, for example, is more likely to occur with a negative value of
error in parameter B and less likely to occur with a positive value of error in parameter B. This effect can theoretically
occur, and isincluded for completeness, but is unlikely in a practical test system.

4.4.4 Treatment of uncorrelated uncertainties

If two uncertainties are uncorrelated, they are added statistically in the analysis. Provided that each uncertainty is
already expressed as an expanded uncertainty with coverage factor 2, the contributing uncertainties are added root-sum-
squares to give a combined uncertainty which aso has coverage factor 2, and the 95% tolerance interval is maintained.

Thisisthe default assumption.

4.4.5  Treatment of positively correlated uncertainties with adverse effect

If two test system uncertainties are positively correlated, and if they affect the value of a critical parameter in the same
direction, the combined effect may be greater than predicted by adding the contributing uncertainties root-sum-squares.

In this scenario the two uncertainties are added worst-case in the analysis. Provided that each uncertainty is already
expressed as an expanded uncertainty with coverage factor 2, the combined uncertainty will cover a 95% tolerance
interval even when the two contributing uncertainties are fully correlated. If the two contributing uncertainties are less
than fully correlated, the combined uncertainty will cover atolerance interval greater than 95%.

4.4.6  Treatment of positively correlated uncertainties with beneficial effect

If two test system uncertainties are positively correlated, and if they affect the value of acritical parameter in opposite
directions, the combined effect will be less than predicted by adding the contributing uncertainties root-sum-squares.

In this scenario the two uncertainties are added statistically in the analysis. Provided that each uncertainty is already
expressed as an expanded uncertainty with coverage factor 2, the combined uncertainty will cover a 95% tolerance
interval when the two contributing uncertainties are uncorrelated. If the two contributing uncertainties are positively
correlated, the combined uncertainty will cover atolerance interval greater than 95%.

4.4.7 Treatment of negatively correlated uncertainties
Negatively correlated uncertainties are excluded by the assumptions. This has been agreed as an acceptabl e restriction

on practical test systems, as the mechanisms which produce correlation generally arise from similarities between two
parts of the test system, and therefore produce positive correlation.
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5 Determination of Test System Uncertainties

5.1 General

The uncertainty of atest system when making measurements reduces the ability of the test system to distinguish
between conformant and non-conformant test subjects. The aim is therefore to minimise uncertainty, subject to a
number of practical constraints:

a) A vendor'stest system should be reproduciblein the required quantities.

b) A choice of test systems should be available from different vendors.

¢) The uncertainties should allow reasonable freedom of test system implementation
d) Thetest system can be run automatically

€) Thetest system may include several radio access technologies

f) It should be possible to maintain calibration of deployed test systems over reasonable spans of time and
environmental conditions

In practice therefore within 3GPP the acceptable uncertainty of the test system is the smallest value that can be agreed
between the test system vendors represented, consistent with the above constraints. The uncertainty will not therefore be
aslow as could be achieved, for example, by a national standards laboratory.

5.2 Uncertainty figures

The actual figures for the acceptable uncertainty of atest system are defined in Annex F of 38.521-1, Annex F of
38.521-2, Annex F of 38.521-3, Annex F of TS 38.521-4, Annex F of TS 38.533 and Annex C of 37.571-1. To avoid
mai ntenance issues with figures in separate specifications, the uncertainties are not formally defined within the present
document, but informative guidelines are provided in Annex B to Annex E of the present document.

6 Determination of Test Tolerances

6.1 General

The general principles given in the present document are applied to each test case, according to the applicable
uncertainties and regquirements to obtain a correct verdict.

The test cases which have been analysed to determine Test Tolerances are included the present document as .zip files.
The name of the zip file indicates the specification and the test cases covered.

Annex A givesthe rationale for their inclusion.

7 Grouping of test cases defined in TS 38.521-4

Editor’s note: intended to capture grouping of demodulation test cases.
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8 Grouping of test cases defined in TS 38.533

Table 8-1: Grouping of FR1 test cases defined in Clauses 4, 4A, 6, 8, 16 and 18 of TS 38.533
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Group Test Case .zip file name Comments
Numbers
SCell_Activation_01 4531 “38.533 4.5.3 +6.5.3 TT.zip" “2 Inter Frequency
4532 NR Cells,
45.3.3 3 time periods,
Various number of
6.5.3.1 sub-tests,
6.5.3.2 No fading”
6.5.3.3
SCell_Activation_02 4535 “38.533 4.5.3.5 +6.5.3.4 TT.zip" “2 Inter Frequency
6.5.3.4 NR Cells,
2 time periods,
Various number of
sub-tests,
No fading”
Direct Scell activation
configurations
Intra_Freq_Meas_01 46.1.1 “38.533 “2 Intra Frequency
46.1.2 46.1.1+4.6.1.2+4.6.1.3+4.6.1.4 TT NR Cells,
46.1.3 v5.zip” 2 time periods,
46.1.4 Various number of
4.6.1.5 sub-tests,
4.6.1.6 No fading”
46.1.7 Note: The
spreadsheet
6.6.1.1 “16.6.1.4-3" only
6.6.1.2 applies to 30kHz SCS
6.6.1.3 + 20MHz CBW
6.6.1.4 RedCap test
6.6.1.5 configurations.
6.6.1.6
6.6.1.7
16.6.1.2
16.6.1.4
16.6.1.6
16.6.1.8
16.6.1.10
16.6.1.12
Intra_Freq_HST_Meas_01 46.1.8 “38.5334.6.1.8+6.6.1.8 TT" “3NR cells on 2
channels (2 Intra
6.6.1.8 Frequency NR Cells),
2 time periods,
Various number of
sub-tests,
No fading”
Inter_Freq_Meas_01 46.2.1 “4.6.2.1+4.6.2.2+4.6.2.5+4.6.26 TT “2 Inter Frequency
46.2.2 v4.zip” NR Cells,
4.6.2.5 2 time periods,
4.6.2.6 Various number of
4.6.29 sub-tests,
No fading”
6.6.2.1
6.6.2.2
6.6.2.5
6.6.2.6
6.6.2.12
Intra_Reselection_01 6.1.1.1 38.5336.1.1.1+16.1.1.2TT “2 Intra Frequency
16.1.1.2 NR Cells,
3 time periods,
No fading”
The spreadsheet
“16.1.1.2-3" only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.
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Inter_Reselection_01 6.1.1.2 38.5336.1.1.2+16.1.1.4TT “2 Inter Frequency
6.1.1.8 NR Cells,

16.1.1.4 3 time periods,

No fading”

The spreadsheet
“16.1.1.4-3" only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.

InterRAT_Higher_Reselection_01 | 6.1.2.1 38.5336.1.2.1+16.1.2.2 “1 E-UTRAN Cell,
16.1.2.2 1 NR Cells,

3 time periods,

No fading”

The spreadsheet
“16.1.2.2-3" only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.

InterRAT_Lower_Reselection_01 | 6.1.2.2 38.533 “1 E-UTRAN Cell,
6.1.2.3 6.1.2.2+6.1.2.3+6.1.2.5+16.1.2.4 1 NR Cells,

6.1.2.5 2 time periods,
16.1.2.4 No fading”

16.1.2.6 The spreadsheet
“16.1.2.4-3" only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.

InterRAT_Lower_Reselection_02 | 6.1.2.4 “38.5336.1.2.4 TT.zip" “1 E-UTRAN Cell,
1 NR Cells,

2 time periods,
No fading”

InterRAT_Known_Handover_01 6.3.1.4 "38.533 6.3.1.4+16.3.1.8 TT.zip" “1 E-UTRAN Cell,
16.3.1.8 1 NR Cells,

3 time periods,
No fading”

Note: The
spreadsheet
“16.3.1.8-3" only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.

InterRAT_Unknown_Handover_01 | 6.3.1.5 “38.533 6.3.1.5+16.3.1.10 TT.zip" “1 E-UTRAN Cell,
16.3.1.10 1 NR Cells,

2 time periods,
No fading”

Note: The
spreadsheet
“16.3.1.10-3” only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.

Intra_RRC_re-establishment_01 6.3.2.1.1 “38.533 6.3.2.1.1+16.3.2.1.2 TT.zip" “2 Intra Frequency
16.3.2.1.2 NR Cells,

3 time periods,

No fading”

Note: The
spreadsheet
“16.3.2.1.2-3” only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.
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Intra_SS-RSRP_Abs_Acc_01 4.7.11.1 “38.5334.7.1.1.1+6.7.1.1.1 TT v2.zip” | “2 Intra-Frequency
6.7.1.1.1 NR Cells,
3 Sub-tests,
periodic reporting,
No fading”
Intra_SS-RSRP_Rel_Acc_01 47.1.1.2 “38.533 4.7.1.1.2+6.7.1.1.2 TT v2.zip” | “2 Intra-Frequency
6.7.1.1.2 NR Cells,
3 Sub-tests,
periodic reporting,
No fading”
Inter_RRC_re-establishment_01 6.3.2.1.2 “38.533 6.3.2.1.2+16.3.2.1.4 TT.zip" “2 Inter Frequency
16.3.2.1.4 NR Cells,
3 time periods,
No fading”
Note: The
spreadsheet
“16.3.2.1.4-3” only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.
Inter_RRC_redirection_01 6.3.2.3.1 “38.533 “2 Inter Frequency
16.3.2.3.2 | 6.3.2.3.1+16.3.2.3.2+18.2.2.1 TT.zip” | NR Cells,
18.2.2.1 2 time periods,
No fading”
Note: The
spreadsheet
“16.3.2.3.2-3" only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.
InterRAT_RRC _redirection_01 6.3.2.3.2 “38.533 6.3.2.3.2+16.3.2.3.4 TT.zip" “1 E-UTRAN Cell,
16.3.2.3.4 1 NR Cells,
2 time periods,
No fading”
Note: The
spreadsheet
“16.3.2.3.4-3" only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.
RLM_InSync_01 4512 “38.533 “1 NR Cell (1 E-UTRA
45.1.4 4.5.1.2+45.1.4+6.5.1.2+6.5.1.4 TT Cell for NSA case), 1
6.5.1.2 v4.zip” sub-test, Fading, 5
6.5.14 Time Periods”
Note: The
45.1.6 spreadsheet
45.1.8 “16.5.1.4-3" only
6.5.1.6 applies to 30kHz SCS
6.5.1.8 + 20MHz CBW
16.5.1.4 RedCap test
16.5.1.8 configurations.
16.5.1.12
16.5.1.16
RLM_Out_of_Sync_01 45.1.1 “38.533 “1L NR Cell (1 E-UTRA
45.1.3 45.1.1+44.5.1.3+6.5.1.1+6.5.1.3TT Cell for NSA case), 1
6.5.1.1 v4.zip” sub-test, Fading, 3
6.5.1.3 Time Periods”
Note: The
45.15 spreadsheet
45.1.7 “16.5.1.2-3" only
6.5.1.5 applies to 30kHz SCS
6.5.1.7 + 20MHz CBW
16.5.1.2 RedCap test
16.5.1.10 configurations.
16.5.1.14
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UE_Timing_Advance_01 4431 “38.533 “1 NR Cell (1 E-UTRA
6.4.3.1 4.4.3.1+6.4.3.1+16.4.3.1+16.4.3.2 Cell for NSA case),
16.4.3.1 TT.zip" No Fading”
16.4.3.2

UE Transmit_Timing_01 4411 “38.533 “1 NR Cell (1 E-UTRA
6.4.1.1 4.4.1.1+6.4.1.1+16.4.1.1+16.4.1.2 Cell for NSA case), 2
16.4.1.1 TT.zip" sub-tests, No Fading”
16.4.1.2

RRC_reconfiguration_delay 01 4541 “38.533 4.5.4.1+6.5.1.1 TT.zip" “1 E-UTRA Cell, 2 NR
6.5.4.1 Cells”, 3 Time

Periods, No Fading”

Intra_Freq_HO_Known_Target 6.3.1.1 “38.533 6.3.1.1+16.3.1.2 TT.zip" “2 Intra-Freq NR

16.3.1.2 Cells, 3 Time Periods,
No Fading”
Note: The
spreadsheet
“16.3.1.2-3" only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.

Intra_Freq_HO_Unknown_Target | 6.3.1.2 “38.5336.3.1.2 TT.zip"+16.3.1.4 “2 Intra-Freq NR
16.3.1.4 Cells, 2 Time Periods,

No Fading”

Note: The
spreadsheet
“16.3.1.4-3" only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.

Inter_Freq_HO 6.3.1.3 “38.533 6.3.1.3+16.3.1.6 TT.zip" “2 Inter-Freq NR
16.3.1.6 Cells, 2 Time Periods,

No Fading”

Note: The
spreadsheet
“16.3.1.6-3" only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.

InterRAT_Meas_01 6.6.3.1 “38.533 6.6.3.1+6.6.3.2 TT v2.zip” “1 E-UTRAN Cell,
6.6.3.2 1 NR Cell,

2 time periods

Interruption_Transition_01 4521 “38.533 4.5.2.1+4.5.2.2 TT.zip" “1 E-UTRAN Cell,
4522 1 NR Cells,

1 time period,
No fading”

Interruption_meas_NR_SCC_01 4523 “38.533 4.5.2.3+4.5.2.4+6.5.2.1 “1 E-UTRAN Cell,
4524 TT.zip” 2 NR Cells (2 NR

Cells for SA case),
6.5.2.1 1 time period,
No fading”

Interruption_ meas_NR_SCC _01 | 4.5.25 “38.533 4.5.2.5+4.5.2.6 TT.zip" “2 E-UTRAN Cell,
4526 1 NR Cells,

1 time period,
No fading”

Inter_SS-RSRP_Abs_Acc_01 4.7.1.2.1 “38.5334.7.1.2.1+6.7.1.2.1 TT v3.zip” | “2 Inter-Frequency

6.7.1.2.1 NR Cells,
periodic reporting,
No fading”

Inter_SS-RSRP_Rel_Acc_01 4.7.1.2.2 “38.533 4.7.1.2.2+6.7.1.2.2 TT v2.zip” | “2 Inter-Frequency

6.7.1.2.2 NR Cells,

periodic reporting,
No fading”
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Intra_SS-SINR_Acc_01 4.7.3.1 “38.533 4.7.3.1+6.7.3.1 TT.zip" “2 Intra-Frequency
6.7.3.1 NR Cells,
periodic reporting,
No fading”
SSB_Based_L1-RSRP-Meas 4.6.4.1 "38.533 “1 NR Cell (1 E-UTRA
46.4.2 4.6.4.1+4.6.4.2+6.6.4.1+6.6.4.2 TT Cell for NSA case), 2
4.6.45 v4.zip" time periods, No
6.6.4.1 fading”
6.6.4.2 Note: The
6.6.4.5 spreadsheet
16.6.4.2 “16.6.4.2-3" only
16.6.4.4 applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.
CSI-RS_Based_L1-RSRP-Meas 4.6.4.3 “38.533 “1L NR Cell (1 E-UTRA
4.6.4.4 4.6.4.3+4.6.4.4+6.6.4.3+6.6.4.4 TT Cell for NSA case),
6.6.4.3 v4.zip” one time period, No
6.6.4.4 fading”
16.6.4.6 Note: The
16.6.4.8 spreadsheet
“16.6.4.6-3" only
applies to 30kHz SCS
+ 20MHz CBW
RedCap test
configurations.
CSI-RS_WithoutIMR_L1-SINR- 46.7.1 “38.533 4.6.7.1+6.6.8.1 TT.zip" “1L NR Cell (1 E-UTRA
Meas 6.6.8.1 Cell for NSA case),
one time period, No
fading”
SSB_WithCSI-IM_L1-SINR-Meas | 4.6.7.2 “38.533 4.6.7.2 TT.zip" “1 E-UTRA Cell, 1 NR
Cell, 2 time periods,
No fading”
CSI-RS_WithCSI-IM_L1-SINR- 4.7.73.1 “38.533 4.7.7.3.1+6.7.9.3.1 TT.zip" “1L NR Cell (1 E-UTRA
Meas 6.7.9.3.1 Cell for NSA case),
one time period, No
fading”
CSI-RS_WithCSI-IM_L1-SINR- 4.7.7.3.2 “38.533 4.7.7.3.2+6.7.9.3.2 TT.zip" “1L NR Cell (1 E-UTRA
Meas 6.7.9.3.2 Cell for NSA case),
one time period, No
fading”
CSI-RS_Based_L1-SINR-Meas 47.7.1.1 “38.533 4.7.7.1.1+6.7.9.1.1 TT.zip" “1NR Cell (1 E-UTRA
6.7.7.9.1 Cell for NSA case),
one time period, No
fading”
L1-SINR_Accuracy_3 7.7.6.2 “38.533 7.7.6.2 TT.zip" 1 NR FR2 Cell, 2
SSB and 2 CSI-RS, 1
subtests, 1 AoA in Rx
peak and rough beam
L1-SINR_Accuracy_4 7.7.6.3 “38.5337.7.6.3 TT.zip" 1 NR FR2 Cell, 2
CSI-RS and 2 CSI-
IM, 1 subtest, 1 AoA
in Rx peak and rough
beam
CSI-RS_WithNZP_L1-SINR-Meas | 4.6.7.3 “38.533 4.6.7.3 TT.zip" “1 E-UTRA Cell, 1 NR
Cell, one time period,
No fading”
Intra_SS-RSRQ_Acc_01 47.2.1 “38.533 4.7.2.1+6.7.2.1 TT v2.zip” “2 Intra-Frequency
6.7.2.1 NR Cells,
periodic reporting,
No fading”
Inter_SS-RSRQ_Abs_Acc_01 4.7.2.2.1 “38.533 4.7.2.2.1+6.7.2.2.1 TT v2.zip” | “2 Inter-Frequency
6.7.2.2.1 NR Cells,

periodic reporting,
No fading”
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Inter_SS-RSRQ_Rel_Acc 01 4.7.2.2.2 “38.533 4.7.2.2.2+6.7.2.2.2 TT v2.zip” | “2 Inter-Frequency
6.7.2.2.2 NR Cells,

periodic reporting,
No fading”

Inter_SS-SINR_Abs_Acc_01 47321 “38.533 4.7.3.2.1+6.7.3.2.1 TT.zip" “2 Inter-Frequency
6.7.3.2.1 NR Cells,

periodic reporting,
No fading”
Inter_SS-SINR_Rel_Acc 01 4.7.3.2.2 “38.533 4.7.3.2.2+6.7.3.2.2 TT.zip" “2 Inter-Frequency
6.7.3.2.2 NR Cells,
periodic reporting,
No fading”
Inter_RAT_SS- 8.5.2.1.1.1 | “38.5338.5.2.1.1.1 TT.zip" 1NR Cell, 1LTE
RSRP_LTE_Serving_01 serving cell, periodic
SS-RSRP reporting,
No fading
Inter_RAT_SS- 8.5.2.2.1 “38.5338.5.2.2.1 TT.zip" 1NR Cell, 1LTE
RSRQ_LTE_Serving_01 serving cell, periodic
SS-RSRQ reporting,
No fading
Inter_RAT_SS- 8.5.2.3.1 “38.5338.5.2.3.1 TT.zip" 1NR Cell, 1LTE
SINR_LTE_Serving_01 serving cell, periodic
SS-SINR reporting,
No fading

L1-RSRP_Abs_Acc 01 4.7.4.1.1 “38.533 1 NR Cell, periodic
6.7.4.1.1 4.7.4.1.1+4.7.4.2.1+6.7.4.1.1+6.7.4.2. | L1-RSRP reporting,
47421 1TT.zip" No fading
6.7.4.2.1

L1-RSRP_Rel_Acc_01 47412 “38.533 1 NR Cell with 2
6.7.4.1.2 4.7.4.1.2+4.7.4.2.2+6.7.4.1.2+6.7.4.2. | Beams, periodic L1-
4.7.4.2.2 2TT.zip" RSRP reporting, No
6.7.4.2.2 fading

SSB_Based_BFR 455.1 “38.533 “1 NR Cell (1 E-
4552 45.5.1+45.5.2+6.5.5.1+6.5.5.2 TT UTRA Cell for NSA
6.5.5.1 v3.zip” case),
6.5.5.2 5 time periods,
16.5.2.2 Fading”

Note: The
spreadsheet
“16.5.2.2-3" only
applies to 30kHz
SCS + 20MHz CBW
RedCap test
configurations.

CSI-RS_Based_BFR 4553 “38.533 “1NR Cell (1 E-
4554 455.3+4554+6.55.3+6.5.54 TT UTRA Cell for NSA
6.5.5.3 v3.zip” case),
6.5.5.4 5 time periods,
16.5.2.6 Fading”
16.5.2.8 Note: The

spreadsheet
“16.5.2.6-3" only
applies to 30kHz
SCS + 20MHz CBW
RedCap test
configurations.

Csl- 4555 For SSB refer to “38.533 “2NR Cell (1 E-

RS_Based_BFD_SSB_Based_FR | 4.5.5.6 45.5.1+45.5.2+6.5.5.1+6.5.5.2 TT UTRA Cell for NSA
6.5.5.5 v2.zip” case),
6.5.5.6 For CSI-RS refer to “38.533 5 time periods,

4.55.3+4.5.5.4+6.5.5.3+6.5.5.4 TT Fading”
v2.zip”

DCI_Based_BWP_Switch 456.1.1 “38.533 “1 NR Cell 2NR
45.6.1.2 45.6.1.1+4.5.6.1.2+6.5.6.1.1+6.5.6.1. | Cells for Scell case, 1
6.5.6.1.1 2 TT.zip” E-UTRA Cell for NSA
6.5.6.1.2 case),

3 time periods,
No fading”
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RRC_Based_BWP_Switch

45.6.2.1
6.5.6.2.1

“38.5334.5.6.2.1+6.5.6.2.1 TT.zip"

“1 NR Cell (1 E-
UTRA Cell for NSA
case),

3 time periods,

No fading”

Intra_RRC_re-
establishment_without_timing

6.3.2.1.3
16.3.2.1.6

“38.533 6.3.2.1.3+16.3.2.1.6 TT.zip"

“2 Intra Frequency
NR Cells,

3 time periods,

No fading”

Note: The
spreadsheet
“16.3.2.1.6-3” only
applies to 30kHz
SCS + 20MHz CBW
RedCap test
configurations.

InterRAT _re-
selection_LTE_Serving

8.21.1

“38.5338.2.1.1 TT.zip"

“INR Cell, 1LTE
serving cell,

3 time periods
No fading”

InterRAT_HO_LTE_Serving

8.3.1.1
18.2.11

“38.533 8.3.1.1+18.2.1.1 TT.zip"

“INR Cell, 1LTE
serving cell,

3 time periods

No fading”

Note: The
spreadsheet
“18.2.1.1-3" only
applies to 30kHz
SCS + 20MHz CBW
RedCap test
configurations.

InterRAT_SFTD_Meas_LTE_Serv
ing

8.4.1.1
8.4.1.2

“38.5338.4.1.1+8.4.1.2 TT.zip"

“INR Cell, 1LTE
serving cell,

1 time period

No fading”

InterRAT_Meas_LTE_Serving

8.4.21
8.4.2.2
8.4.2.3
8.4.2.4
18.3.1.1
18.3.1.2
18.3.1.3
18.3.1.4

“38.533
8.4.2.1+8.4.2.2+8.4.2.3+8.4.24TT
v2.zip”

“INR Cell, 1LTE
serving cell,

2 time periods
Fading”

PSCell_Addition

45.7.1

“38.5334.5.7.1 TT.zip”

1 NR Cell, no fading

SFTD_Accuracy

4.75.1

“38.5334.7.5.1 TT.zip"

1 E-UTRA Cell, 1 NR
Cell, no fading

SSB_WithNZP-IMR_L1-SINR-
Meas

6.6.8.2

“38.533 6.6.8.2 TT.zip”

“1 NR Cell, 2 time
periods, No fading”

CSI-RS_WithCSI-IM_L1-SINR-
Meas

6.6.8.3

“38.533 6.6.8.3 TT.zip”

“1 NR Cell, one time
period, No fading”

Intra_Reselection_not_at_cell_ed
ge

7.1.14

“38.533 7.1.1.4 TT.zip"

“2 NR FR2 Cells, 2
SSBs, 2 time periods,
1 AoA in Rx peak
and rough beam”

Intra_Reselection_low_mobility

7.1.1.3

“38.533 7.1.1.3 TT.zip"

“2 NR FR2 Cells, 2
SSBs, 2 time periods,
1 AoA in Rx peak
and rough beam”

RLM_Out_of Sync 01

5511
7511
17511

38.5335.5.1.1+7.5.1.1+17.5.1.1
TT.zip

1 NR FR2 Cell (1 E-
UTRA cell), 2 SSBs,
3 time periods, 2A0A
spherical coverage
directions and rough
beam, fading.
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RLM_Out_of Sync_ 02

55.1.3
7.5.13

38.5335.5.1.3+7.5.1.3 TT.zip

1 NR FR2 Cell (1 E-
UTRA cell), 2 SSBs,
3 time periods, 1A0A
in Rx beam peak and
rough beam, fading.

RLM_InSync_01

55.1.2
7.5.1.2
175.1.2

38.5335.5.1.2+7.5.1.2+17.5.1.2
TT.zip

1 NR FR2 Cell (1 E-

UTRA cell), 2 SSBs,

5 time periods, 2A0A
in spherical coverage
directions and rough

beam, fading.

RLM_InSync_02

55.1.4
7514
175.14

38.5335.5.1.4+7.5.1.4+17.5.1.4
TT.zip

1 NR FR2 Cell (1 E-
UTRA cell), 2 SSBs,
5 time periods, 1A0A
in RXx beam peak
direction and rough
beam, fading.

iRAT_E-UTRA_RSRP_Accuracy

6.7.5.1

“38.5336.7.5.1 TT.zip”

1 E-UTRA Cell, 1 NR
Cell, no fading

iIRAT_E-UTRA_RSRQ_Accuracy

6.7.6.1

“38.533 6.7.6.1 TT.zip"

1 E-UTRA Cell, 1 NR
Cell, no fading

iRAT_E-UTRA_RS-
SINR_Accuracy

6.7.7.1

“38.5336.7.7.1 TT.zip”

1 E-UTRA Cell, 1 NR
Cell, no fading

InterRAT_SFTD_Meas_Accuracy
_LTE_Serving

8.5.1.1

“38.5338.5.1.1 TT.zip”

1 E-UTRA Cell, 1 NR
Cell, no fading

Inter_Freq_HO_DAPS

6.3.1.9
6.3.1.10

“38.533 6.3.1.9+6.3.1.10 TT.zip"

“2 Inter-Freq NR
Cells, 5 Time
Periods, No Fading”

DL_Interruption_UL_Switching

458.1

“38.5334.5.8.1 TT.zip"

1 E-UTRA Cell, 1 NR
Cell, no fading

Intra_Reselection_Low_Mobility

6.1.1.3
16.1.1.6

38.5336.1.1.3+16.1.1.6 TT

“2 Intra Frequency
NR Cells,

2 time periods,

No fading”

The spreadsheet
“16.1.1.6-3" only
applies to 30kHz
SCS + 20MHz CBW
RedCap test
configurations.

Intra_Reselection_Not_cell_edge

6.1.1.4

“38.533 6.1.1.4 TT.zip"

“2 Intra Frequency
NR Cells,

2 time periods,

No fading”

Inter_Reselection_Low_mobility

6.1.1.5
16.1.1.8

38.5336.1.1.5+16.1.1.8 TT

“2 Inter Frequency
NR Cells,

2 time periods,

No fading”

The spreadsheet
“16.1.1.8-3" only
applies to 30kHz
SCS + 20MHz CBW
RedCap test
configurations.

Inter_Reselection_Not_cell_edge

6.1.1.6

“38.5336.1.1.6 TT.zip”

“2 Inter Frequency
NR Cells,

2 time periods,

No fading”

Intra_Reselection_HST

6.1.1.7

“38.5336.1.1.7 TT.zip”

“2 Intra Frequency
NR Cells,

3 time periods,

No fading”

InterRAT_HO_UTRA_FDD

6.3.1.6

“38.533 6.3.1.6 TT.zip"

“1 UTRA Caell,
1 NR Cell,
3 time periods,
No fading”
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InterRAT_Meas_UTRA_FDD 6.6.5.1 “38.533 6.6.5.1 TT.zip” “1 UTRA Cell,
1 NR Cell,
2 time periods,
No fading”
InterRAT_Meas_HST 6.6.3.3 “38.533 6.6.3.3 TT.zip" 1 E-UTRA Cell, 1 NR
Cell, no fading
InterRAT _re- 8.2.1.2 “38.533 8.2.1.2 TT.zip" 1 E-UTRA Cell, 1 NR
selection_LTE_Serving_HST Cell, no fading
InterRAT_Meas_LTE_Serving_HS | 8.4.2.9 “38.533 8.4.2.9 TT.zip" 1 E-UTRA Cell, 1 NR
T Cell, no fading
Intra_Freq_HO_DAPS 6.3.1.7 “38.533 6.3.1.7+6.3.1.8 TT.zip" “2 Intra-Freq NR
6.3.1.8 Cells, 5 Time
Periods, No Fading”
Inter_Freq_HO_DAPS 6.3.1.9 “38.533 6.3.1.9+6.3.1.10 TT.zip" “2 Inter-Freq NR
6.3.1.10 Cells, 5 Time
Periods, No Fading”
Inter_Freq_HO_DAPS 6.3.1.11 “38.533 6.3.1.11+6.3.1.12 TT.zip" “2 Inter-band Inter-
6.3.1.12 Freq NR Cells, 5
Time Periods, No
Fading”
Intra_Freq_CHO 6.3.3.1 “38.533 6.3.3.1 TT.zip" “2 Intra-Freq NR
Cells, 2 Time
Periods, No Fading”
Inter_Freq_CHO 6.3.3.2 “38.533 6.3.3.2 TT.zip" “2 Inter-Freq NR
Cells, 2 Time
Periods, No Fading”
Intra_Freq_CLI_SRS-RSRP 4.6.5.1 “38.533 4.6.5.1+6.6.6.1 TT.zip" “1 E-UTRA Cell
6.6.6.1 (clause 4 test only), 1
NR Cell, 1 Virtual UE,
2 Time Periods, no
fading”
Intra_Freq_CLI_RSSI 4.6.5.2 “38.533 4.6.5.2 TT.zip" “1 E-UTRACell, 1
NR Cell, 2 Time
Periods, no fading”
Intra_Freq_CLI_SRS- 4.7.6.1 “38.533 4.7.6.1+6.7.8.1 TT.zip" “1 E-UTRA Cell
RSRP_Accuracy 6.7.8.1 (clause 4 test only), 1
NR Cell, 1 Virtual UE,
1 Time Period, no
fading”
DL_Interruption_UL_Switching_ S | 6.5.7.1 “38.56336.5.7.1+6.5.7.2 TT”" “2 NR Cells, 1 time
A 6.5.7.2 period, no fading”
PRACH_01 43221 “38.533 “1 NR Cell, PRACH
4.3.2.2.2 4.3.2.2.1+4.3.2.2.2+6.3.2.2.1+6.3.2.2. | measurements, no
6.3.2.2.1 2v2 TT.zip" fading”
6.3.2.2.2
Note: The
16.3.2.2.2 spreadsheet
“16.3.2.2.2-3” only
16.3.2.2.4

applies to 30kHz
SCS + 20MHz CBW
RedCap test
configurations.
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PRACH_02 4.3.2.2.3 “38.533 “1 NR Cell, PRACH
4.3.2.2.4 4.3.2.2.3+4.3.2.2.4+6.3.2.2.3+6.3.2.2. | measurements, no
6.3.2.2.3 4TT v2.zip” fading”
6.3.2.24

Note: The
16.3.2.2.6 spreadsheet
“16.3.2.2.6-3” only
16.3.2.2.8 applies to 30kHz
SCS + 20MHz CBW
RedCap test
configurations.

Idle_CADC_meas 6.6.9.1 “38.533 6.6.9.1 TT.zip" “2 NR Cells, 5 time
periods, no fading”

CBW_change 6.5.8.1 “38.533 6.5.8.1+16.5.4.1+16.5.4.2 “1L NR Cell, 1 time
16.5.4.1 TT.zip" period, no fading”
16.5.4.2

NE-DC PSCell addition 4A.1.1.1 “38.533 4A.1.1.1 TT.zip" “1 E-UTRA Cell, no
fading”

NE-DC SFTD accuracy 4A.2.1.1 “38.533 4A.2.1.1 TT.zip" “LNR Cell, 1 E-
UTRA Cell, no
fading”

InterRAT_Idle_CADC_meas 6.6.15.1 “38.533 6.6.15.1 TT.zip" “1LNR Cell, 1 E-
UTRA Cell, 3 time
periods, no fading”

InterRAT_LTE_Idle_CADC_meas | 8.2.2.1 “38.533 8.2.2.1 TT.zip" “1 E-UTRACell, 1
NR Cell, 3 time
periods, no fading”

RRC_reconfiguration_delay 01 7.5.11.1 “38.533 “2 NR Cells, 3 Time

7.5.11.1 TT.zip" Periods, No Fading”

UE_Rx_Tx_difference_PDC_02 7.6.13.1 “38.533 7.6.13.1 TT.zip" “1L NR FR2 Cell, 2

time periods, no
fading”
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Table 8-2: Grouping of FR2 test cases defined in Clauses 5, 7, 8 and 17 of TS 38.533

ETSI



3GPP TR 38.903 version 17.2.0 Release 17

30 ETSI TR 138 903 V17.2.0 (2023-07)

Group Test Case .zip file name Comments
Numbers
Transmit_Timing_01 54.1.1 “38.533 5.4.1.1+7.4.1.1 TT.zip" 1 NR FR2 cell, no
7.4.1.1 fading
Timing_Advance_01 5431 “38.533 5.4.3.1+7.4.3.1 TT.zip" 1 NR FR2 cell, no
743.1 fading
iRAT_meas_LTE_Serving 8.4.2.5 “38.533 8.4.2.5+18.3.1.5 TT.zip" “1I NR FR2 cell, 1 E-
18.3.1.5 UTRA serving cell,
2 time periods,
No fading”
iRAT_meas_LTE_Serving_01 8.4.2.6 “38.533 “L NR FR2 cell, 1 E-
8.4.2.7 8.4.2.6+8.4.2.7+8.4.2.8+18.3.1.6 UTRA serving cell,
8.4.2.8 TT.zip" 2 time periods,
18.3.1.6 No fading”
18.3.1.7
18.3.1.8
iRAT_SS-RSRP_01 8.5.2.1.2 “38.533 8.5.2.1.2 TT.zip" “1I NR FR2 cell, 1 E-
UTRA serving cell,
2 sub-tests,
No fading”
iRAT_SS-RSRQ _01 8.5.2.2.2 “38.533 8.5.2.2.2 TT.zip" “L NR FR2 cell, 1 E-
UTRA serving cell,
2 sub-tests,
No fading”
iRAT_SS-SINR_01 8.5.2.3.2 “38.533 8.5.2.3.2 TT.zip" “L NR FR2 cell, 1 E-
UTRA serving cell,
2 sub-tests,
No fading”
Interruption_Transition_01 5.5.2.1 “38.533 5.5.2.1+5.5.2.2 TT.zip" "1 E-UTRAN Cell,
5.5.2.2 1 NR FR2 Cell,
1 time period,
No fading”
Interruption_meas_NR_SCC_01 55.23 “38.533 5.5.2.3+5.5.2.4+7.5.2.1 1 E-UTRAN Cell,
5.5.2.4 TT.zip" 2 NR Cells (2 NR
7521 Cells for SA case),
1 time period,
No fading
SCell_Activation_01 5.5.3.1 “38.533 5.5.3.1 TT.zip" “2 Inter Frequency
5.5.3.7 NR FR2 Cells,
3 time periods,
Various number of
sub-tests,
No fading”
Intra_Freq_Meas_01 5.6.1.1 "38.533 2 NR FR2 Cells (1 E-
5.6.1.3 5.6.1.1+5.6.1.3+7.6.1.1+5.6.1.3 UTRA Cell for NSA
7.6.1.1 TT_v3.zip" case), 2 SSBs, 2 time
7.6.1.3 periods, no fading, 2
17.6.1.1 AO0As, both are in EIS
17.6.1.3 spherical coverage
and rough beams
Intra_Freq_Meas_02 5.6.1.2 "38.533 2 NR FR2 Cells (1 E-
5.6.1.4 5.6.1.2+5.6.1.4+7.6.1.2+5.6.1.4 UTRA Cell for NSA
7.6.1.2 TT.zip" case), 2 SSBs, 2 time
7.6.1.4 periods, no fading, 1
17.6.1.2 AOA in Rx peak and
17.6.1.4 rough beam
Inter_Freq_Meas_01 5.6.2.1 “38.533 “2 Inter Frequency
5.6.2.3 5.6.2.1+5.6.2.3+7.6.2.1+7.6.2.3 TT NR FR2 Cells,
7.6.2.1 v2.zip” 2 time periods,
7.6.2.3 Various number of

sub-tests,
No fading”

ETSI




3GPP TR 38.903 version 17.2.0 Release 17

31 ETSI TR 138 903 V17.2.0 (2023-07)

Inter_Freq_Meas_02 5.6.2.5 “38.533 “2 Inter Frequency
5.6.2.7 5.6.2.5+5.6.2.7+7.6.2.5+7.6.2.7 NR Cells (Cell 1 on
7.6.2.5 TT.zip" FR1 and Cell 2 on
7.6.2.7 FR2),

2 time periods,
Various number of
sub-tests,

No fading”

Inter_Freq_Meas_03 5.6.2.6 “38.533 “2 Inter Frequency
5.6.2.8 5.6.2.6+5.6.2.8+7.6.2.6+7.6.2.8 NR Cells (Cell 1 on

TT.zip" FR1 and Cell 2 on
7.6.2.6 FR2),
7.6.2.8 2 time periods,
Various number of
sub-tests,
No fading”

Inter_Freq_Meas_04 5.6.2.2 “38.533 “2 Inter Frequency
5.6.2.4 5.6.2.2+5.6.2.4+7.6.2.2+7.6.2.4 NR Cells (both on
7.6.2.2 TT.zip” FR2),

7.6.24 2 time periods,
Various number of
sub-tests,

No fading”

SSB_Based_L1-RSRP-Meas 5.6.3.1 “38.533 “1 NR FR2 Cell (1 E-
5.6.3.2 5.6.3.1+5.6.3.2+7.6.3.1+7.6.3.2 UTRA Cell for NSA
7.6.3.1 TT.zip" case), 2 time periods,
7.6.3.2 No fading”
17.6.3.1
17.6.3.2

SS-RSRP_01 5711 “38.5335.7.1.1+7.7.1.1 TT v2.zip” “2 Intra-Frequency
7.7.11 NR FR2 Cells, 2 sub-

tests, No fading”

SS-RSRP_02 5.7.1.2 “38.533 5.7.1.2+7.7.1.2 TT v2.zip" “2 Inter-Frequency
7.7.1.2 NR FR2 Cells, 2 sub-

tests, No fading”

SS-RSRP_03 5.7.1.3 “38.533 5.7.1.3+7.7.1.3 TT.zip" “1 NR FR1 Cell, 1 NR
7.7.13 FR2 Cell, 2 sub-tests,

No fading”

SS-RSRQ_01 5721 “38.533 5.7.2.1+7.7.2.1 TT.zip" “2 Intra-Frequency
7.7.2.1 NR FR2 Cells, 2 sub-

tests, No fading”

SS-RSRQ_02 5.7.2.2 “38.533 5.7.2.2+7.7.2.2 TT.zip" “2 Inter-Frequency
7.7.2.2 NR FR2 Cells, 2 sub-

tests, No fading”

SS-SINR_01 5731 “38.533 5.7.3.1+7.7.3.1 TT.zip" “2 Intra-Frequency
7.7.3.1 NR FR2 Cells, 2 sub-

tests, No fading”

SS-SINR_02 5.7.3.2 “38.533 5.7.3.2+7.7.3.2 TT v2.zip” “2 Inter-Frequency
7.7.3.2 NR FR2 Cells, 3 sub-

tests, No fading”

CSI-RS_Based_L1-RSRP-Meas 5.6.3.3 “38.533 “1 NR FR2 Cell (1 E-
5.6.3.4 5.6.3.3+6.6.3.4+7.6.3.3+7.6.3.4 UTRA Cell for NSA
7.6.3.3 TT.zip" case), 1 time period,
7.6.34 No fading”
17.6.3.3
17.6.3.4

SSB_Based_BFD 5.5.5.1 "38.533 "1 NR FR2 Cell (1 E-
5.5.5.2 5.5.5.1+5.5.5.2+7.5.5.1+7.5.5.2 UTRA Cell for NSA
5.5.5.5 TT.zip" case), 2 SSBs, 5 time
75.5.1 periods, fading, 1A0A
7.55.2 Rx peak, Rough
7555 beam"

17.5.25
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CSI-RS Based BFD and BFR 5.5.5.3 “38.533 “1 NR Cell (1 E-UTRA
5.5.54 5.5.5.3+5.5.5.4+7.5.5.3+7.5.54 TT Cell for NSA case),
7.5.5.3 v2.zip” 5 time periods,
7554 Fading”
17.5.2.3
17.5.2.4
CSI-RS Based SCell BFD and 5.5.5.6 “38.533 “2NR Cell (1 E-UTRA
BFR 5.5.5.7 5.5.5.3+5.5.5.4+7.55.3+7.554 TT Cell for NSA case),
7.5.5.6 v2.zip” 5 time periods,
7.55.7 Fading”
CSI-RS_WithoutiIMR_L1-SINR- 5.6.6.1 “38.533 5.6.6.1+7.6.6.1 TT.zip" “1 NR Cell (1 E-UTRA
Meas 7.6.6.1 Cell for NSA case),
one time period, No
fading”
CSI-RS_WithCSI-IM_L1-SINR- 5.6.6.3 “38.533 5.6.6.3 TT.zip" “1 E-UTRA Cell, 1 NR
Meas Cell, one time period,
No fading”
Inter_Reselection_low_mobility 7.1.15 “38.533 7.1.1.5 TT.zip" “2 NR FR2 Cells, 2
SSBs, 2 time periods,
1 AoA in Rx peak and
rough beam”
CSI-RS_RLM_Out_of_Sync_02 5.5.1.7 “38.5335.5.1.7 TT v2.zip” 1 NR FR2 Cell (1 E-
UTRA cell), 2 CSI-
RSs, 3 time periods,
1A0A beam peak
directions and rough
beam, fading.
CSI-RS_RLM_InSync_02 5.5.1.8 “38.5335.5.1.8 TT v2.zip” 1 NR FR2 Cell (1 E-
UTRA cell), 2 CSI-
RSs, 5 time periods,
1A0A in beam peak
directions and rough
beam, fading.
SSB_WithNZP-IMR_L1-SINR- 5.6.6.2 “38.533 5.6.6.2 TT.zip" “1 E-UTRA Cell, 1 NR
Meas Cell, 2 time periods,
No fading”
Inter_band_DAPS_HO 7.3.14 "38.5337.3.1.4+7.3.1.5TT.zip " "1 NR FR2 Cell, 1
7.3.15 SSB, 5 time periods,
1 AoA in Rx peak and
rough beam"
Intra_Freq_RRC_re- 7.3.21.1 “38.5337.3.2.1.1+17.3.2.11TT”" “2 Intra Frequency
establishment_01 173211 NR Cells,
3 time periods,
No fading”
Inter_Freq_RRC_re- 7.3.2.1.2 “38.533 7.3.2.1.2+17.3.2.1.2 TT”" “2 Inter Frequency
establishment_01 17.3.2.1.2 NR Cells,
3 time periods,
No fading”
Intra_freq_HO 7.3.12 “38.533 7.3.1.2 TT.zip" 2 NR FR2 intra-
frequency Cells, 2
time periods, no
fading
Inter_freq_HO 7.3.1.3 “38.533 7.3.1.3+7.3.2.3.1 TT.zip" 2 NR FR2 inter-
frequency Cells, 2
time periods, no
fading
Inter_freq_redirection 7.3.2.3.1 “38.533 7.3.1.3+7.3.2.3.1 TT.zip" 2 NR FR2 inter-
frequency Cells, 2
time periods, no
fading
Intra_freq_CHO 7.3.3.1 "38.533 7.3.3.1 TT.zip " 2 NR FR2 Cells, 2

SSBs, 2 time periods,
1 AoA in Rx peak and
rough beam

ETSI




3GPP TR 38.903 version 17.2.0 Release 17

33 ETSI TR 138 903 V17.2.0 (2023-07)

CSI-RS_RLM_Out_of Sync_01

55.15

“38.5335.5.1.5 TT v2.zip”

1 NR FR2 Cell (1 E-
UTRA cell), 2 CSI-
RSs, 3 time periods,
2A0A spherical
coverage directions
and rough beam,
fading.

CSI-RS_RLM_InSync_01

55.1.6

“38.533 5.5.1.6 TT.zip"

1 NR FR2 Cell (1 E-
UTRA cell), 2 CSI-
RSs, 5 time periods,
2A0A in spherical
coverage directions
and rough beam,
fading.

CSI-RS_WithNZP_L1-SINR-Meas

7.6.6.3

“38.533 7.6.6.3 TT.zip"

“1 NR Cell, one time
period, No fading”

L1-RSRP_Accuracy 1

5741
7.74.1

“38.5335.7.4.1+7.7.4.1 TT.zip"

1 NR FR2 Cell, 2
SSBs, 2 subtests, 1
A0A in Rx peak and
rough beam

L1-RSRP_Accuracy_2

57.4.2
7.74.2

“38.533 5.7.4.2+7.7.4.2 TT.zip"

1 NR FR2 Cell, 2
CSI-RS, 2 subtests, 1
A0A in Rx peak and
rough beam

SSB_WithCSI-IM_L1-SINR-Meas

7.6.6.2

“38.533 7.6.6.2 TT.zip"

“1 NR Cell, 2 time
periods, No fading”

L1-SINR_Accuracy_1

576.1
7.7.6.1

“38.533 5.7.6.1+7.7.6.1 TT.zip"

1 NR FR2 Cell, 2
CSI-RSs, 1 subtest, 1
AO0A in Rx peak and
rough beam

L1-SINR_Accuracy_2

5.7.6.2

“38.5335.7.6.2 TT.Zip"

1 NR FR2 Cell, 2

SSB and 2 CSI-RS, 1
subtests, 1 AoA in Rx
peak and rough beam

L1-SINR_Accuracy_3

5.7.6.3

“38.533 5.7.6.3 TT.zip"

1 NR FR2 Cell, 2
CSI-RS and 2 CSI-
IM, 1 subtests, 1 AoA
in Rx peak and rough
beam

Inter_Reselection_not_at_cell_ed
ge

7.1.1.6

“38.533 7.1.1.6 TT.zip"

“2 NR FR2 Cells, 2
SSBs, 2 time periods,
1 AoA in Rx peak and
rough beam”

SSB_WithCSI-IM_L1-SINR-Meas

4.7.7.2
6.7.9.2

“38.533 4.7.7.2+6.7.9.2 TT.zip"

“1L NR Cell (1 E-UTRA
Cell for NSA case),
one time period, No
fading”

Intra_Reselection

7111

“38.533 7.1.1.1 TT.zip"

“2 NR FR2 Cells, 2
SSBs, 3 time periods,
1 AoA in Rx peak and
rough beam”

Inter_Reselection

7.11.2

“38.5337.1.1.2 TT.zip"

“2 NR FR2 Cells, 2
SSBs, 3 time periods,
1 AoA in Rx peak and
rough beam”

CSI-RS_Based_L1-SINR-Meas

4.7.7.1.2
6.7.7.9.2

“38.533 4.7.7.1.2+6.7.9.1.2 TT.zip"

“1 NR Cell (1 E-UTRA
Cell for NSA case),
one time period, No
fading”

RRC_Based_BWP_Switch

5.5.6.2.1
7.56.2.1

“38.5335.5.6.2.1+7.5.6.2.1 TT.zip”

“1 NR Cell (1 E-UTRA
Cell for NSA case),
one time period, No
fading”

Intra_Freq_CLI_ SRS-
RSRP_Meas

5.6.4.1
7.6.4.1

“38.533 5.6.4.1+7.6.4.1 TT.zip"

Cell 1 and Neighbor
CellUE onfl, T1
and T2.
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Intra_Freq_CLI_ SRS-
RSRP_Meas_Accu

5751
7.75.1

“38.533 5.7.5.1+7.7.5.1 TT.zip"

Cell 1 and Neighbor
CellUE onfl, T1
and T2.

InterRAT_LTE_Idle_CADC _meas | 8.2.2.2

“38.5338.2.2.2 TT.zip"

“1 E-UTRA Cell, 1 NR
Cell, 3 time periods,
no fading”

UE_Rx_Tx_difference_PDC_01 6.6.20.1

6.6.21.1

“38.533 6.6.20+6.6.21 TT.zip"

“1 NR Cell, 2 time
periods, no fading”

Table 8-3: Grouping of FR1 NR sidelinl test cases defined in Clauses 9 of TS 38.533

Group Test Case .zip file name Comments
Numbers
SL_Timing_Accuracy_01 9111 "38.5339.1.1.1 TT.zip" 1 time period , no
fading
SL_Timing_Accuracy_ 02 9.1.1.2 "38.5339.1.1.2 TT.zip" 1 sidelink UE, 1 time
period, no fading
SL_Timing_Accuracy_03 9.1.13 "38.5339.1.1.3 TT.zip" 1 Cell, 1 time period,
no fading
SL_SSB_Tx_01 9.1.2.1 “38.5339.1.2.1 TT.zip" 1 Cell, 3 time periods,
no fading”
SL_SSB_Tx_02 9.1.2.2 “38.5339.1.2.2 TT.zip" 1 sidelink UE, 3 time
periods, no fading”
SyncREF_Reselect_01 9.1.3.1 "38.5339.1.3.1 TT.zip" 3 sidelink UEs, 3 time
periods, no fading
SyncREF_Reselect_02 9.1.3.2 "38.5339.1.3.2 TT.zip" 2 sidelink UEs, 3 time
periods, no fading
SL-RSRP_01 9.14.1 "38.5339.1.4.1 TT.zip" 50 sidelink UEs, 2 time
periods, no fading
SL-RSRP_02 9.1.4.2 "38.5339.1.4.2 TT.zip" 1 sidelink UE, 2 time
periods, no fading”
SL-RSRP_03 9.1.4.3 "38.5339.1.4.3 TT.zip" 130 sidelink UEs, 2
time periods, no
fading”
SL-RSSI 9.15.1 “38.5339.1.5.1+9.1.5.2 TT.zip" 4 sidelink UEs, 2 time
9.1.5.2 periods, no fading”
WAN_Interruption 9.16.1 “38.5339.1.6.1 TT.zip" 8 sidelink UEs, 3 time
periods, no fading”
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9 Grouping of test cases defined in TS 37.571-1

Table 9-1: Grouping of positioning test cases defined in TS 37.571-1

Group

Test Case
Numbers

.zip file name

Comments

RSTD_reporting_1

1421

“37.571-114.2.1 TT.zip"

3cells, RSTD
reporting delay
Single positioning
frequency layer
FR1

RSTD_Accuracy_1

14.3.1

“37.571-1 14.3.1 TT.zip”

RSTD accuracy
Single positioning
frequency layer
FR1

RSTD_reporting_2

14.2.2

“37.571-114.2.2 TT.zip"

3 cells, 2 PFLs,
reporting delay, FR1

RSTD_accuracy_2

14.3.2

“37.571-1 14.3.2 TT v2.zip”

3 cells, 2 PFLs,
RSTD accuracy, FR1

RSTD_accuracy_3

14.3.3

“37.571-1 14.3.3 TT.zip"

RSTD accuracy
Single positioning
frequency layer
FR2

RSTD_accuracy_4

14.3.4

“37.571-114.3.4 TT.zip”

RSTD accuracy
Dual positioning
frequency layer
FR2

RSTD_reporting_3

14.2.3

“37.571-114.2.3 TT.zip"

3 cells, RSTD
reporting delay
Single positioning
frequency layer
FR2

RSTD_reporting_4

14.2.4

“37.571-114.2.4 TT.zip"

3 cells, RSTD
reporting delay
Dual positioning
frequency layer
FR2

PRP_reporting_1

16.2.3

“37.571-1 16.2.3 TT.zip”

PRP reporting delay,
Single positioning
frequency layer

FR2

PRP_reporting_2

16.2.4

“37.571-116.2.4 TT.zip”

PRP reporting delay,
Dual positioning
frequency layer

FR2

PRP_reporting_3

16.2.1

“37.571-1 16.2.1 TT.zip”

PRP reporting delay,
Single positioning
frequency layer

FR1

PRP_reporting_4

16.2.2

“37.571-116.2.2 TT.zip"

PRP reporting delay,

PRP_accuracy 1

16.3.1

“37.571-1 16.3.1 TT.zip”

PRP reporting
accuracy,

Single positioning
frequency layer
FR1

PRP_accuracy_1

16.3.2

“37.571-1 16.3.2 TT.zip”

PRP accuracy,
Single positioning
frequency layer
FR2
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Annex A: Derivation documents for test tolerance

The documents (and spreadsheets where applicable) used to derive the test tolerances for each test case are included in
the present document as zip files.

The aim isto provide areference to completed test cases, so that test tolerances for similar test cases can be derived on
acommon basis. The information on test case grouping in clauses 7 and 8 can be used to identify similarities.

A.l  Vod

A.2  Handling of common Test Tolerance topics for
radiated test cases defined in TS 38.533

The basic principles of Test Tolerance analysis are the same for conducted testing and radiated testing, but for radiated
testing additional topics are taken into account. This annex contains methods to handle common additional topics, to
alow re-use and to avoid the need for each test case analysis to repeat the same detail.

Individual test case analyses are expected to follow the methods contained here where applicable, and to refer to
relevant clauses in this Annex.

A.2.1 Angles of Arrival

A.2.1.1 Relevant core requirements

In FR2, the performance of the UE depends on the downlink signal angle of arrival, and is characterised by two
parameters:

- Refsens: lowest signal level for a given demodulation performance in the UE Rx beam peak direction, specified
in TS 38.101-2 [16] clause 7.3.2 according to UE Power class, Channel bandwidth and operating band

- EIS spherical coverage: lowest signal level for a given demodulation performance in a specified percentile of
other directions, specified in TS 38.101-2 [16] clause 7.3.4 according to UE Power class, Channel bandwidth and
operating band

As both of these requirements are defined in the context of a throughput requirement, the UE is assumed to be using
fine beams. Note that for directions outside the specified percentile of spherical coverage directions, there are no
requirements. Testing must therefore be carried out within the spherical coverage directions. For testing, direction is 3-
dimensional, but the principle can be illustrated in a 2-dimensional diagram:

Rx Beam peak - '. ile met
direction ’ :

=

X =2109dB
Spherical
::u_:n.i[zraqtz gain
. 7 difference
e for PC3, N257

Figure A.2.1.1-1: UE Rx Beam-peak and spherical coverage directions, Fine beams
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A.2.1.2 Modelling of variation within spherical coverage directions

Within the spherical coverage directions, asignal may be anywhere from near Rx Beam Peak (high gain direction, close
to Refsens) to the worst of the allowed percentile (low gain direction, close to EIS spherical coverage requirement
value). Thisis modelled by taking the midpoint of the Spherical coverage range as the nominal value, and then adding a
variation of +(half the difference between Refsens and Spherical coverage).

UE Spherical coverage gain midpoint in dB is derived as (UE Refsens - UE Spherical coverage)/2

Figure A.2.1.2-1 shows an example for UE Power class 3, Channel bandwidth 200MHz and operating band n257. In
this example the UE Spherical coverage gain midpoint would be -5.45dB, as the gain is lower than in the Rx Beam peak
direction. Variation about the midpoint is handled as a UE uncertainty.

ElS Spherical coverage
-74.4dBm/Ch BW —fJ— —  \

for PC3, n257 100MHz Vanation of
Spherical coverage
+5 4508
80 wmed AT
Pidpaint of
Spherical coverage
5.45dB relative to
F'.EfSEr'IS I‘:... S2NS

85 3dBm/Ch BW —f— I
for PC3, n257,100MHz

<90 ﬁ

Figure A.2.1.2-1: Example modelling of variation within spherical coverage directions, Fine beams

A.2.1.3 Principles for Test Tolerance analysis
The following principles shall be followed in the test case analysis:

- TheAngle of Arrival for each downlink signal shall be defined: either from UE Rx beam peak direction or from
adirection within the EIS spherical coverage

- Variations over the EIS spherical coverage directions shall be included, using the method shownin A.2.1.2.

Variations over the EIS spherical coverage directions do not directly affect signals applied to the UE, but they do affect
the SS-RSRP level measured by the UE, and the E</lot at UE baseband. Where the test case has requirements on UE
baseband E</lotsg, UE internal noise calculation isgivenin clause A.2.3, and calculation of Eg/lot at UE baseband is
giveninclausesA.24and A.2.7.

A.2.2 UE Fine beams and Rough beams
A.2.2.1 Relevant core requirements

UE requirements such as Refsensin TS 38.101-2 [16], assume that the UE is using a fine beam which has higher
antenna gain to give good demodulation performance. However, in some RRM scenarios where the UE is for example
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searching for or measuring other cells, the UE uses rough beams which have lower antenna gain. The difference in gain
is specified depending on the Angle of Arrival:

- The Gain difference Y between fine and rough beamsin the UE Rx beam peak direction is specified in TS
38.133[17] Table B.2.1.3.1-1 according to UE Power class

- The Gain difference Z between fine and rough beams in the UE Spherical coverage directionsis specified in TS
38.133[17] Table B.2.1.3.2-1 according to UE Power class

The Gain differences Y and Z are not dependent on Channel bandwidth or operating band. The concept isillustrated in
FiguresA.2.2.1-1and A.2.2.1-2.

Fine
heam

Rough
heam

Fx Beam peak
direction

—)

¥ = TdB ‘gain
difference;..
finefrongh

FC3, all bands - e

Figure A.2.2.1-1: Fine and rough beams, Rx Beam peak direction
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PC3; all bands

Ex Beam peak
direction
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Figure A.2.2.1-2: Fine and rough beams, spherical coverage directions

A.2.2.2 Modelling of Fine beams and Rough beams

Where the UE is assumed to use fine beams, the scenario is already covered in the Refsens and EIS spherical coverage
requirements, and no further modifications are needed.

Where the UE is assumed to use rough beams, the effect is modelled as a reduction in gain of YdB or ZdB, according to
the Angle of Arrival of each downlink signal. The reduction in gain tranglates to a higher UE internal noise seen at the
Reference point where the downlink signals are applied. UE noise calculated from Refsens or from EIS spherical
coverage requirementsisincreased by YdB or ZdB respectively. UE internal noise calculation isgiven in clause A.2.3.
A.2.2.3 Principles for Test Tolerance analysis

The following principles shall be followed in the test case analysis:

- The Type of beam assumed to be used by the UE for each downlink signal shall be defined: either Fine Beam or
Rough Beam

- Where UE interna noiseis relevant, and the UE is assumed to be using Rough Beams, it is increased by the
value of Y or Z, selected according to UE Power classand Angle of Arrival.
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UE internal noise calculationisgivenin clause A.2.3.

A.2.

3 UE internal noise

A.2.3.1 Relevant core requirements

The relevant Core requirements are:

Refsens or EIS spherical coverage, specified in TS 38.101-2 [16] clauses 7.3.2 and 7.3.4 respectively

UE baseband SNR at which Refsens or EIS spherical coverageis specified, in TS 38.133 [17] clause B.2.1.3
Nre in channel BW at which Refsens or EIS spherical coverage is specified, in TS 38.101-2 [16] Table 5.3.2-1
Gain difference between fine and rough beams, in TS 38.133 [17] clause B.2.1.3

UE multi-band relaxation factors, in TS 38.101-2 [16] Table 6.2.1.3-4

A.2.3.2 Calculation method

For signals arriving from Rx Beam Peak direction:

Noisein dBm/SCS = Refsensec, band, chew — SNRRefsens -10Log10 (NRB_Ch BW, scs X 12) +Y pc + ZMBp

where:

Refsenspec, bang, ch Bw iS the reference sensitivity value in dBm specified in TS 38.101-2 [16] clause 7.3.2
according to Power Class, Operating band and Channel bandwidth

SNRRessens 1S the SNR used for simulation of Refsens and EIS spherical coverage, and is-1 dB

NRrs_chBw, scs iS the number of PRBs specified in TS 38.101-2 [16] Table 5.3.2-1 according to Channel
bandwidth and subcarrier spacing (not necessarily equal to the number of PRBs used in the test case)

12 is the number of subcarriersin a PRB

Y rc isthe gain difference in dB specified in TS 38.133 [17] Table B.2.1.3.1-1, according to Power Class, and is
only applied when the UE is assumed to be using rough beams. Otherwise, use 0dB

IMB:s isthe UE multi-band relaxation factor value in dB specified in TS 38.101-2 [16] clause 6.2.1

For signals arriving from Spherical coverage directions:

Noisein dBm/SCS = EIS spherical coveragepc, vand, chBw — SN RRefsens -10L0g10 (NRB_Ch BW, SCS X 12) +Z pc + 2MBs

where:

EIS spherical coveragerc, vand, chsw IS the EIS spherical coverage value in dBm specified in TS 38.101-2 [16]
clause 7.3.4 according to Power Class, Operating band and Channel bandwidth

SNRRgetsens 1S the SNR used for simulation of Refsens and EIS spherical coverage, and is-1 dB

NRrs_chBw, scs iS the number of PRBs specified in TS 38.101-2 [16] Table 5.3.2-1 according to Channel
bandwidth and subcarrier spacing (not necessarily equal to the number of PRBs used in the test case)

12 is the number of subcarriersin a PRB

Zpc isthe gain difference in dB specified in TS 38.133 [17] Table B.2.1.3.2-1, according to Power Class, and is
only applied when the UE is assumed to be using rough beams. Otherwise, use 0dB

IMBs isthe UE multi-band relaxation factor value in dB specified in TS 38.101-2 [16] clause 6.2.1

The analysis spreadsheet converts dBm/SCSto linear power in pW/SCS for ease of further calculations.
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A.2.3.3 Principles for Test Tolerance analysis
The following principles shall be followed in the test case analysis:

- Where the test case has requirements on UE baseband E</lotgg, the Test Tolerance analysis should include UE
internal noise in the calculation

- UE internal noiseis calculated using the method in A.2.3.2

A.2.4 Calculation of Es/lot at UE baseband

A.2.4.1 Relevant core requirements

Core requirements applicable to RRM test cases depend on the test purpose, and should be selected for each test case.
For test cases where the UE makes a measurement, the following are relevant:

- Measurement Performance requirements are specified in TS 38.133 [17] clause 10, and side conditions such as
Eg/lot are included in the core requirements for each measurement. For FR2, notesin tables clarify that E5/Iot is
at UE baseband.

- Operating band specific conditions for RRM requirements are specified in TS 38.133 [17] Annex B, and side
conditions such as Eg/lot are included for each measurement. For FR2, notes in tables clarify that ES/lot isat UE
baseband.

Other UE core requirements may also have conditions on E</lot.

A.2.4.2 Calculation method

An exampleis provided here for a scenario with applied AWGN and two intra-frequency cells. SSB Edlot at UE
baseband is calculated for Cell 1. Interference to Cell 1 comes from the applied AWGN, from the UE internal noise, and
from Cell 2. The values are chosen for illustration, and not taken from any specific test case.

Cell 1 SSB Eg/lotgg = 10L0g10 ((Cell 1 SSB power) / (Applied AWGN power + UE internal noise + Cell 2 SSB power))

Where Applied AWGN power, UE internal noise, Cell 1 power and Cell 2 power are linear powersin W, per subcarrier.

Cell 1

Cell 1: 0139 pW/ISCS

Cell 2 0,070 p\WSCS

Applied AWGH: 0,055 pW/SCS
UE internal noise: 0,037 pW/SCS

LIE internal
nosea

Cell 2

Applied AWGN

Figure A.2.4.2-1: Example Es/lotgs scenario, applied AWGN and two intra-frequency cells

In this case, the calculation gives Cell 1 SSB Eg/lotgs = 10L0g10 (0.139 / (0.055 + 0.037 + 0.070)) = -0.67dB

The main point isthat the ES/lot at UE baseband is lower than the applied Es/lot, because the UE internal noise adds to
the interference, and can be a significant contribution for the parameters used in some test cases.

The presence of UE internal noise also affects the calculation of ES/lot sensitivity factorsin the Test Tolerance analysis.
The UE internal noiseis afixed (worst) value, being based on the UE minimum requirement, and is taken into account
in the scaling which uses linear powers.
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- Cel 1 SSB Ed/lotgs sensitivity to applied AWGN absolute power = UE internal noise /(Applied AWGN power +
UE internal noise + Cell 2 SSB power). In this example, (0.037 / (0.055 + 0.037 + 0.070)) = +0.230
- Cell 1 SSB Ed/lotgs sensitivity to Cell 1 ES'Noc = +1.000

- Cel 1 SSB Ed/lotgg sensitivity to Cell 2 ES/Noc = -Cell 2 SSB power /(Applied AWGN power + UE internal
noise + Cell 2 SSB power). In this example, (0.070/ (0.055 + 0.037 + 0.070)) = -0.429

A positive sensitivity factor is used where an increase in the quantity produces an increase in Cell 1 SSB E¢/lotgg, for
exampleincreasing Cell 1 ES/Noc. A negative sensitivity factor is used where an increase in the quantity produces a
decreasein Cell 1 SSB Edlotgg, for example increasing Cell 2 Es/Noc. The sensitivity factors are used to scale the
uncertainties.

Where the uncertainties are uncorrelated, as here, they are added root-sum-sguare so the sign of the sensitivity factor
does not have any effect. In special cases where the uncertainties are correlated, they may be added arithmetically and
the sign affectsthe result, asin clause A.2.7.
A.2.4.3 Principles for Test Tolerance analysis
The following principles shall be followed in the test case analysis:

- UE internal noiseisincluded in the interference when calculating E</l otgs

- Ed/lotes sensitivity factors are calculated using the method in A.2.4.2

A.2.5 Calculation of Applied lo

A.2.5.1 Relevant core requirements

Core requirements applicable to RRM test cases depend on the test purpose, and should be selected for each test case.
For test cases where the UE makes a measurement, the following are relevant:

- Measurement Performance requirements are specified in TS 38.133 [17] clause 10, and side conditions such as
lo areincluded in the core requirements for each measurement. Normally the maximum lo condition is specified
in the channel bandwidth, whereas the minimum o condition is specified as a power density per subcarrier.

A.2.5.2 Calculation method

An exampleis provided here for a scenario with applied AWGN and two intra-frequency cells. lo applied to the UE is
the arithmetic sum of linear powersin the channel bandwidth. UE internal noise is not counted, asit is not applied to the
UE. The values are chosen for illustration, and not taken from any specific test case.

Channel 1o = 10Logzo (Applied AWGN power + Cell 1 power + Cell 2 power) + 10L0g10 (Nre_tc X 12)
where:
AWGN, Cell 1 power and Cell 2 power are linear powersin W, per subcarrier

Nre_tc isthe number of PRBs allocated in the test case (not necessarily equal to the number of PRBsin the
channel bandwidth)

12 is the number of subcarriersin a PRB
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Cell 1

GCell 1: 0.130 pWISCS
Cell 2: 0,070 p\W/SCS
Applied AWGHN: 0,055 pW/SCS

Cell 2
Applied AWGN

Figure A.2.5.2-1: Example lo scenario, applied AWGN and two intra-frequency cells

With 24 PRBs allocated, the example gives 10 = 10Logao ((0.055 +0.139 +0.070) x10°°)+10L0g10 (24 x 12) = -71.2dBm
lo sensitivity factorsin the Test Tolerance analysis are based on linear powers:
- lo sensitivity to applied AWGN absolute power = +1.000

- losensitivity to Cell 1 ES/Noc = Cell 1 power / (Applied AWGN power + Cell 1 power + Cell 2 power). In this
example, (0.139/(0.055 + 0.139 + 0.070)) = +0.527

- lo sengitivity to Cell 2 Es/Noc = Cell 2 power / (Applied AWGN power + Cell 1 power + Cell 2 power). In this
example, (0.070/ (0.055 + 0.139 + 0.070)) = +0.264

All the sensitivity factors are positive, as an increase in the quantity produces an increase in lo. The sensitivity factors
are used to scale the uncertainties.
A.2.5.3 Principles for Test Tolerance analysis
The following principles shall be followed in the test case analysis:
- loiscaculated using the method in A.2.5.2

- lo sengitivity factors are calculated using the method in A.2.5.2

A.2.6 UE Reported RSRP and UE gain

A.2.6.1 Relevant core requirements

SS-RSRP is defined to be measured based on the combined signal from antenna elements corresponding to a given
receiver branch. The reference point for requirement parameters from the UE perspective is the input of the UE antenna
array. The UE gain “G” relates the combined signal from antenna elements corresponding to a given receiver branch to
the reference point for requirement parameters.

For test cases where the UE reports a measured value, or compares a measured value to a signalled threshold, the UE
Gain “G” affectsthe SS-RSRP level measured by the UE

- The UE Gain from the reference point (where test case parameters are specified) to the SS-RSRP measurement
point is specified in TS 38.133[17] clause B.2.1.5. Asthe UE gain “G” is specified for Rx Beam Peak angle of
arrival, it does not include effects related to spherical coverage.

- Measurement Performance requirements are specified in TS 38.133 [17] clause 10, and include accuracy
reguirements as +/-dB values. For FR2, the accuracy is considered to apply at the combined signal from antenna
elements corresponding to a given receiver branch, and does not include the UE gain “G”.

The specified range of UE Gain “G” alows the UE to use either Rough beams or Fine beams, so no further allowanceis
required for the parametersY or Zin A.2.2.
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A.2.6.2 Absolute RSRP

An exampleis provided here for a scenario where the UE reports SS-RSRP for asignal arriving from a direction within
the UE spherical coverage, to illustrate variation from both UE spherical coverage and variation from UE gain “G”.

UE-measured SS-RSRPm = Applied SSB_RP + UE Spherical coverage gain midpoint + UE gain G midpoint
where:

Applied SSB_RP is specified in the test case, either directly as Es or derived from Noc and ES/Noc, and isin
dBm per subcarrier

UE Spherical coverage gain midpoint in dB is derived as (UE Refsens - UE Spherical coverage)/2
UE gain G midpoint in dB is derived as (Min value of G + Max vaue of G)/2

Asan example for a UE power class 3 in band n257, measuring SS_RSRP from a spherical coverage direction, UE-
measured SS-RSRP.om = Applied SSB_RP -5.45dB +5.0dB.

Figure A.2.1.2-1 shows the derivation of UE Spherical coverage gain midpoint. Variation about the midpoint is handled
as a UE uncertainty. For signals arriving from Rx Beam Peak direction, this gain is 0dB and does not vary.

Figure A.2.6.2-1 shows the derivation of UE gain G midpoint. Variation about the midpoint is handled asa UE
uncertainty.

Maximum gain “G"
2008 for Pc3  ¥20

»

Variation of
gain +15dB

+10

Midpoint of

T T~ Gain+hdB
0 —I_

Minimum gain “G" 10
-10dB for FC3 -

Figure A.2.6.2-1: Example modelling of UE Gain “G” variation

To calculate the range of valid SS-RSRP values that can be reported by the UE, contributions from Spherical coverage
gain variation, UE gain variation and UE reporting accuracy are considered:
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+dB Accuracy expressed as reported
Spherical coverage gain, 0dB to -XdB UE Gain "G" value compared to combined signal
from antenna elements
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Figure A.2.6.2-2: modelling of contributions affecting SS-RSRP reported values

Reported SS-RSRP = UE measured SS-RSRP,om +Spherical coverage gain variation zUE gain variation +UE accuracy

where:

UE measured SS-RSRPom is the nominal value derived from Applied SSB_RP, UE Spherical coverage gain
midpoint and UE gain G midpoint

Spherical coverage gain variation is derived from Refsens and Spherical coverage, as shownin Figure A.2.1.2-1
UE gain variation is derived from Minimum and maximum values of G, as shown in Figure A.2.6.2-1
UE accuracy is the absolute accuracy from the core requirement referred toin A.2.6.1

As an example for a UE power class 3 in band n257, measuring SS_RSRP from a spherical coverage direction with
applied 1o > -70dBm, the variation would be (+5.45dB +15dB +8dB) = +28.45dB

These variations are added arithmetically in the test case analysis, as each could be systematic and not random. For
signals arriving from Rx Beam Pesak direction, spherical coverage gain variation is 0dB.
A.2.6.3 Relative RSRP, 2 levels on same cell, same Angle of Arrival

An exampleis provided here for a scenario where the test case require the UE to report SS-RSRP for the same cell at
two different levels, with the signal arriving from the same direction. The Angle of Arrival may be within the UE
spherical coverage, or from Rx Beam peak direction.

UE-measured SS-RSRP1,,om = Applied SSB_RP1 + UE Spherical coverage gain midpoint + UE gain G midpoint
UE-measured SS-RSRP2m = Applied SSB_RP2 + UE Spherical coverage gain midpoint + UE gain G midpoint
UE-measured SS-RSRP2om - UE-measured SS-RSRP1,om = Applied SSB_RP2 - Applied SSB_RP1
where;

Applied SSB_RP1 and Applied SSB_RP2 are specified in the test case, either directly as Es or derived from Noc
and Es/Noc, and are in dBm per subcarrier

It can be seen that UE Spherical coverage gain midpoint and UE gain G midpoint cancel out for thisrelative
measurement, as they remain the same for asignal from the same Angle of Arrival.

Reported SS-RSRP2 - Reported SS-RSRP1 = UE-measured SS-RSRP2qom - UE-measured SS-RSRP1qom *UE
accuracy
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where:

UE accuracy is the relative accuracy from the core requirement referred toin A.2.6.1

A.2.6.4 Relative RSRP, 2 intra-frequency cells, same Angle of Arrival

An exampleis provided here for a scenario where the test case require the UE to report SS-RSRP for two different cells,
with the signals arriving from the same direction. The Angle of Arrival may be within the UE spherical coverage, or
from Rx Beam peak direction.

UE-measured SS-RSRP1,:m = Applied SSB_RP1 + UE Spherical coverage gain midpoint + UE gain G midpoint
UE-measured SS-RSRP2m = Applied SSB_RP2 + UE Spherical coverage gain midpoint + UE gain G midpoint
UE-measured SS-RSRP2om - UE-measured SS-RSRP1,0m = Applied SSB_RP2 - Applied SSB_RP1
where;

Applied SSB_RP1 and Applied SSB_RP2 are specified in the test case, either directly as Es or derived from Noc
and Es/Noc, and are in dBm per subcarrier

It can be seen that UE Spherical coverage gain midpoint and UE gain G midpoint cancel out for thisrelative
measurement, as they are the same for signals from the same Angle of Arrival.

Reported SS-RSRP2 - Reported SS-RSRP1 = UE-measured SS-RSRP2nom - UE-measured SS-RSRP1nom UE
accuracy

where:

UE accuracy isthe relative accuracy from the core requirement referred toin A.2.6.1

A.2.6.5 Relative RSRP, 2 inter-frequency cells, same Angle of Arrival
[FFS]

A.2.6.6 Relative RSRP, 2 cells, different Angles of Arrival

Examples are provided here for scenarios where the test case requires the UE to report SS-RSRP for two different cells,
with the signals arriving from different directions.

For both Angles of Arrival from UE spherical coverage directions:
UE-measured SS-RSRP1cm = Applied SSB_RP1 + UE Spherical coverage gain midpoint + UE gain G midpoint
UE-measured SS-RSRP2,:m = Applied SSB_RP2 + UE Spherical coverage gain midpoint + UE gain G midpoint
UE-measured SS-RSRP2om - UE-measured SS-RSRP1,0m = Applied SSB_RP2 - Applied SSB_RP1
where;

Applied SSB_RP1 and Applied SSB_RP2 are specified in the test case, either directly as Es or derived from Noc
and Es/Noc, and are in dBm per subcarrier

For the nominal values, UE Spherical coverage gain midpoint and UE gain G midpoint cancel out for thisrelative
measurement. For the variations, UE gain variation cancels out as the same value affects both cells, but Spherical
coverage gain variation applies separately to each Angle of Arrival.

Reported SS-RSRP2 - Reported SS-RSRP1 = UE-measured SS-RSRP2,om - UE-measured SS-RSRP1nom =Spherical
coverage gain variationaoa1 £Spherical coverage gain variationaoa2 £UE accuracy

where:
Spherical coverage gain variationaoas is derived from Refsens and Spherical coverage, asin Figure A.2.1.2-1

Spherical coverage gain variationaea is derived from Refsens and Spherical coverage, asin Figure A.2.1.2-1
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UE accuracy isthe relative accuracy from the core requirement referred toin A.2.6.1
For one Angle of Arrival from UE spherical coverage directions, and one from Rx Beam peak direction:
UE-measured SS-RSRP1,:m = Applied SSB_RP1 + UE Spherical coverage gain midpoint + UE gain G midpoint
UE-measured SS-RSRP2om = Applied SSB_RP2 + UE gain G midpoint

UE-measured SS-RSRP2om - UE-measured SS-RSRP1,om = Applied SSB_RP2 - Applied SSB_RP1 - UE Spherical
coverage gain midpoint

where:

Applied SSB_RP1 and Applied SSB_RP2 are specified in the test case, either directly as Es or derived from Noc
and Es/Noc, and are in dBm per subcarrier

UE Spherical coverage gain midpoint in dB is derived as (UE Refsens - UE Spherical coverage)/2

For the nominal values, UE gain G midpoint cancels out for this relative measurement, but UE Spherical coverage gain
midpoint appliesto one Angle of Arrival. For the variations, UE gain variation cancels out as the same value affects
both cells, but Spherical coverage gain variation appliesto one Angle of Arrival.

Reported SS-RSRP2 - Reported SS-RSRP1 = UE-measured SS-RSRP2,om - UE-measured SS-RSRP1nom =Spherical
coverage gain variationaoa1 £UE accuracy

where:
Spherical coverage gain variationaoas is derived from Refsens and Spherical coverage, asin Figure A.2.1.2-1

UE accuracy is the relative accuracy from the core requirement referred toin A.2.6.1

A.2.6.7 Principles for Test Tolerance analysis
The following principles shall be followed in the test case analysis:
- UE-measured SS-RSRPom is calculated using the relevant method in A.2.6.2t0 A.2.6.6
- Therange of SS-RSRP reported valuesis calculated using the relevant methodsin A.2.6.2t0 A.2.6.6

A.2.7 Intra-frequency cells without AWGN, same Angle of Arrival

A.2.7.1 Testsystem

In apractical test system running atest case where Intra-frequency cells come from the same Angle of Arrival, the level
uncertainties for all cellswill be highly correlated. If the test case has applied AWGN, it will specify Noc and Es/Noc,
and the absolute uncertainty for applied AWGN will be the dominant contribution to the overall Es uncertainty for each
cell. AsAWGN iscommon to al cells on that frequency, the correlation is already included.

If the test case does not have applied AWGN, it will specify Esfor each cell, with an absolute Es uncertainty for each
cell. The method of handling the effect of correlation in the Test Tolerance analysisisgivenin A.2.7.2 and A.2.7.3.

A.2.7.2 Calculation method for Es/lot at UE baseband

An exampleis provided here for a scenario with two intra-frequency cells, without applied AWGN. SSB Eg/lot at UE
baseband is calculated for Cell 1. Interference to Cell 1 comes from the UE internal noise and from Cell 2. The values
are chosen for illustration, and not taken from any specific test case.

Cell 1 SSB E9/lotgs = 10L0g10 ((Cell 1 SSB power) / (UE internal noise + Cell 2 SSB power))

Where UE internal noise, Cell 1 power and Cell 2 power are linear powersin W, per subcarrier.
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Cell 1

Cell 1: 0,139 pW/isSCE
Cell 2: 0.070 p\WISCS
UE internal noise: 0,037 pW/SCS

UE internal
Cell 2 noise

Figure A.2.7.2-1: Example Es/lotgs scenario, two intra-frequency cells

In this case, the calculation gives Cell 1 SSB Eg/lotss = 10L0g10(0.139 / (0.037 + 0.070)) = 1.14dB

The presence of UE internal noise also affects the calculation of ES/lot sensitivity factorsin the Test Tolerance analysis.
The UE internal noiseis afixed (worst) value, being based on the UE minimum requirement, and is taken into account
in the scaling which uses linear powers:

- Cell 1 SSB Ed/lotgs sensitivity to Cell 1 Es=+1.000

- Cel 1 SSB Ed/lotgs sensitivity to Cell 2 Es=-Cell 2 SSB power /(UE internal noise + Cell 2 SSB power). In this
example, (0.070/ (0.037 + 0.070)) = -0.651

A positive sensitivity factor is used where an increase in the quantity produces an increase in Cell 1 SSB E</lotgg, for
exampleincreasing Cell 1 Es. A negative sensitivity factor is used where an increase in the quantity produces a decrease
in Cell 1 SSB Ed/lotgg, for example increasing Cell 2 Es. The sensitivity factors are used to scale the uncertainties.

Where the uncertainties are correlated, as here, they are added arithmetically and the sign affects the result. In this
example, increasing Cell 1 Esincreasesthe Cell 1 SSB E</lotgs, but the correlated increase in Cell 2 ES decreases the
Cell 1 SSB Ed/lotgs. The overall effect is smaller, and depends on the ratios of linear powers.

A.2.7.3 Calculation method for Applied lo

An exampleis provided here for a scenario with two intra-frequency cells, without applied AWGN. |o applied to the
UE is the arithmetic sum of linear powers in the channel bandwidth. UE internal noise is not counted, asit isnot applied
to the UE. The values are chosen for illustration, and not taken from any specific test case.

Channel 10 = 10Log10 (Cell 1 power + Cell 2 power) + 10Log1o (Nre_tc X 12)
where:
Cell 1 power and Cell 2 power are linear powersin W, per subcarrier

Nre_tc isthe number of PRBs allocated in the test case (not necessarily equal to the number of PRBsin the
channel bandwidth)

12 is the number of subcarriersin a PRB
Cell 1

66.7% Cell 1: 0.139 pW/SCS
Cell 2: 0.070 pW/SCS

Cell 2

Figure A.2.7.3-1: Example lo scenario, two intra-frequency cells

With 24 PRBs all ocated, the example gives |0 = 10Logso ((0.139 +0.070) x10°) +10L0g10 (24 X 12) = -72.2dBm

ETSI



3GPP TR 38.903 version 17.2.0 Release 17 48 ETSI TR 138 903 V17.2.0 (2023-07)

lo sensitivity factorsin the Test Tolerance analysis are based on linear powers:

- losensitivity to Cell 1 Es= Cell 1 power / (Cell 1 power + Cell 2 power). In this example, (0.139/(0.139 +
0.070)) = +0.667

- lo sengitivity to Cell 2 Es= Cell 2 power / (Cell 1 power + Cell 2 power). In this example, (0.070/ (0.139 +
0.070)) = +0.333

All the sensitivity factors are positive, as an increase in the quantity produces an increase in lo. The sensitivity factors
are used to scale the uncertainties.

Where the uncertainties are correlated, as here, they are added arithmetically, and the sign affects the result. In this
exampleincreasing Cell 1 Esincreases |0, and the correlated increase in Cell 2 Es aso increases 0. The overall effect
of scaling adds up to 1, as expected.

A.2.7.4 Principles for Test Tolerance analysis

The following principles shall be followed in the test case analysis:

- For Intra-frequency cells from the same Angle of Arrival without AWGN, E</lotgg is calculated using the
method in A.2.7.2.

- For Intra-frequency cells from the same Angle of Arrival without AWGN, E<lotgg sensitivity factors are
calculated using the method in A.2.7.2.

- For Intra-frequency cells from the same Angle of Arrival without AWGN, lo is calculated using the method in
A.2.7.3.

- For Intra-frequency cells from the same Angle of Arrival without AWGN, |o sensitivity factors are calculated
using the method in A.2.7.3.

A.3  Test Tolerance analysis templates for radiated test
cases awaiting completion

Test Tolerance analyses for Radiated testing listed below are not yet complete, but contain the main features for the test
cases covered and can be used as templates. For each analysis, the missing aspects are listed.

The analysis documents (and spreadsheets where applicable) are included in the present document as zip files with
“draft” at the end of the filename. When the test case analyses are complete, the draft versions and listing in this clause
should be removed.

38.5335.3.2.2.1+5.3.2.2.2+7.3.2.2.1+7.3.2.2.2 TT draft
Editor’s note: Thistest tolerance analysisisincomplete. The following aspects are missing:
- Settable window for first preamble uplink power and the uplink calibration process
- Derivation of test requirement for absolute uplink power after uplink calibration process
- Derivation of test requirement for relative uplink power
- The uncertainty value and test requirement for PRACH timing arein[ ] and not yet finalised

- Theresults of the TT analysis are provisional until the corresponding MU values are agreed

A.4  Design of radiated test cases defined in TS 38.533

The design of radiated test cases defined in TS 38.533 is more challenging than for conducted test cases, because the
over-the-air path loss reduces the downlink power seen by the UE, and reduces the uplink power received by the test
system.
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The achievable downlink power in apractical test system is restricted, and thereis less dB range between the lowest and
highest power that can be applied within the UE Core requirement side conditions.

The range of uplink power that can be measured by a practical test system is also restricted, by signal-to-noise ratio
considerations at the low end, and by the UE output power at the high end.

For both downlink and uplink, the achievable dB range is most restricted when the signal arrives from the UE Spherical
coverage direction. In atest caseit is further restricted by downlink power level uncertainty or uplink power
measurement uncertainty, which are both larger for radiated signals than for conducted signals. This Annex considers
the effect of restricted dB range on radiated RRM test case design.

A.4.1 Downlink considerations

A.4.1.1 Side conditions for Rx Beam Peak angle of arrival

Side conditions for Rx Beam Peak angle of arrival are less stringent than for Spherical Coverage angle of arrival. They
are not directly analysed here, but the same principles apply as for Spherical Coveragein clause A.4.1.2.

A.4.1.2 Side conditions for Spherical Coverage angle of arrival

Asan example, consider atest case where the UE makes measurements on the downlink signal, for example in Event-
triggered reporting. Some side condition val ues are band-dependent, and al so depend on whether the cell being
measured isintra-frequency or inter-frequency. An adverse case is chosen for illustration:

- Spherical Coverage angle of arrival

- Inter-frequency

- UE Power Class 3

- Band n259

- Maximum multi-band relaxation

- Full RB alocation

- UEisrequired to make measurements, so side conditions apply
The scenario is however best case on two points:

- Applied Es only, without Noc (only UE internal noise)

- Only one cell on the frequency (no other intra-frequency cells)
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Maximum lo side
condition
-50dBm/Ch BW

Applied
SSB_RP
dBm/SCS

Figure A.4.1.2-1: Example side conditions when UE is making measurements

It can be seen that when uncertainties are taken into account (an indicative value of £6dB is used), the applied level
range can be from -87dBm/SCS to -85dBm/SCS, a range of only 2dB. Thisis very restrictive for the test case design.

A.4.1.3 Test case design options to increase downlink dB range

A number of options are available to increase the dB range of the applied downlink signal, if necessary. For a specific
test case, only some may be available, for example in atest case such as Radio Link Monitoring, it would not be
possible to use applied Es only, because the test case relies on a well-defined SNR at the UE baseband.
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Table A.4.1.3-1: Options to increase downlink dB range

Option Applicability Comments
Reduce number of allocated All Test cases 120kHz SSB SCS, use 24RBs
RBs 240kHz SSB SCS, use 48RBs

Allocated RBs must include
CORESET

Use applied Es only, without
applied Noc

Test cases where Es/lotss
requirement is to be = defined value

Maximises Es contribution to lo.
Not suitable for test cases where
Esl/lotes is intended as well-
defined SNR.

If applied Noc is used, reduce
margin above UE internal noise

Test cases where Es/lotss
requirement is to be = defined value

Not suitable for test cases where
Es/loteg is intended as well-
defined SNR.

Use time-division multiplexing
with SSB#0, SSB#1

Test cases using SSB#0, SSB#1

Avoids intra-frequency
interference and degradation of
Es/lotss

Use Rx Beam Peak AoA instead
of Spherical Coverage

Test cases where using Rx Beam
Peak for one or both AoA, instead of
Spherical Coverage, would provide
adequate test coverage

Adequate test coverage may be
achievable across several Test
cases

Allow lo > -50dBm

Test cases where measurement
side conditions are not applicable

Test system may not be able to
deliver >-50dBm

Restrict to 120kHz SSB SCS

Test cases with a 240kHz SSB SCS
Configuration

Adequate test coverage of
120kHz and 240kHz SSB SCS
may be achievable across
several Test cases

Applied level range:

-87 to -85dBm/SCS
Minimum SSB_RP side

condition, Spherical coverage
(-93.7dBm+0.7dB)/SCS
(Inter-f, PC3, n259, AMBs) —

Minimum SSB_RP side ——7
condition, Spherical coverage
(-95.7dBm+0.7dB)/SCS
(Intra-f, PC3, n259, AMBsz) =10 () ==

it
Scale for Max #RBs:
+10l0g,,(66RBs x 12 SC)

Maximum lo side
condition
-50dBm/Ch BW

-

= +29.0dB
-

-80 —

L
90 —

Applied A/
SSB_RP

110—] @Bm/SCS

Scale for Max #RBs:
+10l0g+(24RBs x 12 SC)

= +24.6dB

Reduceto
24RBs: +4.4dB

Rx Beam Peak:
+12.8dB (n259)

Figure A.4.1.3-1: Example illustration of selected options to increase downlink dB range
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Annex B: Acceptable uncertainty of test system for test
cases defined in TS 38.521-2 for radiative testing

This annex contains suggested uncertainties for each test casein TS 38.521-2.

B.1  Uncertainty budget calculation principle

Three permitted test methodologies, DFF, IFF and NFTF, have been identified for UE RF FR2 test cases defined in TS
38.521-2.

This Annex is deriving Total expanded Measurement Uncertainties per test case for each test methodol ogy.

Threshold MU is equivalent to Total expanded uncertainty of the reference methodology which has been defined as
IFF.

If the Total expanded Measurement Uncertainty per test case of a permitted test method is lower than or equal to the
threshold MU, then that test method is applicable to the respective test cases defined in TS 38.521-2.

B.1.1 Uncertainty budget calculation principle for DFF

The uncertainty tables should be presented with two stages:

- Stage 1: the calibration of the absolute level of the DUT measurement results is performed by means of using a
calibration antenna whose absolute gain is known at the frequencies of measurement

- Stage 2: the actual measurement with the DUT as either the transmitter or receiver is performed.
The MU budget should comprise the following headings:

1) The uncertainty source. Compile acomplete list of the individual measurement uncertainty elements that
contribute to a measurement

2) Determine the maximum value of each uncertainty

3) Determine the distribution of each uncertainty (rectangular, U-shaped, etc.),

4) Cadculate (if necessary) the standard deviation of each uncertainty, ui, (NOTE 1) for each uncertainty element,
5) Convert the units (if necessary) of each uncertainty element into the chosen unit, i.e., dB,

6) Combine ALL the standard uncertainties by the root-sum-sgquares method to derive the ‘combined standard
uncertainty’,

7) Multiply the resulting combined standard uncertainty by an expansion factor 'k’ to derive the ‘expanded
uncertainty' for a given confidence level. All expanded uncertainties are quoted to 95% confidence level, so K is
taken as 1.96. This gives 95% confidence that the true value is within 1.96 times the combined standard
uncertainty of the measured value to derive the 'expanded uncertainty'.

8) Any systematic errors are added to the expanded uncertainty to derive the ‘total expanded uncertainty’, i.e.,

— _ 2
uc,total expanded — uc,e(panded + uc,g/stemaic - 196\[ Z ui + Z ui Systematic

NOTE 1: The standard deviation from a data set of N samplesis defined as
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where s are the respective sample results and Sthemeanof al N samples. For an uncertainty u; in dB, the dB values
(instead of the linear powers) of scand S are used.

B.1.2 Uncertainty budget calculation principle for IFF

The same as defined in B.1.1.

B.1.3 Uncertainty budget calculation principle for NFTF

The same as defined in B.1.1 with the exception of Stage 2, only the measurement of the DUT transmitter is performed.

B.2  Measurement error contribution descriptions

B.2.1 Measurement error contribution descriptions for DFF

B.2.1.1 Positioning misalignment

This contribution originates from the misalignment of the testing direction and the beam peak direction of the
measurement antenna due to imperfect rotation operation. The pointing misalignment may happen in both azimuth and
vertical directions and the effect of the misalignment depends highly on the beam width of the beam under test. The
same level of misalignment resultsin alarger measurement error for a narrower beam.

B.2.1.2 Measure distance uncertainty

The cause of this uncertainty contributor is due to the reduction of distance between the measurement antenna and the
DUT. If the distance of separation is 2D?/lambda based on D being the entire device size, then the phase variation is
22.5deg. Whether this is the minimum acceptable criteria of phase taper over the entire DUT is FFS and shall be
assessed during final MU definition for the test method. Any reduction in the distance of separation increases the phase
variation and creates an error which is DUT dependant. Determination of limit of the error shall be done during final
MU definition for the test method.

B.2.1.3 Quality of quiet zone

The quality of the quiet zone procedure characterizes the quiet zone performance of the anechoic chamber, specifically
the effect of reflections within the anechoic chamber including any positioners and support structures. The MU term
additionally includes the amplitude variations effect of offsetting the directive antenna array inside aDUT from the
centre of the quiet zone as well as the directivity MU, i.e., the variation of antenna gains in the different direct line-of-
sight links. An additional MU term related to phase variation and phase ripple effects which depends on measurement
distanceis FFS, and shall be assessed during final MU definition for the test method. This might require an
augmentation of the quality of the quiet zone validation procedure.

B.2.1.4 Mismatch

Mismatch uncertainty occurs when;
- Changing the signal path between the measurement and calibration procedure
- EBvauating the insertion loss of asignal path

The mismatch uncertainty for a system consisting of a generator, aload and a component in between is defined as

|Fgenerator|'|Fload|'|521|'|512|'100 dB

Mismatch contribution (standard deviation) = NRTI ,

WhereI" denotes the reflection coefficient and S, is the transmission coefficient, both in linear voltage ratios.
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For a cascade of several components, the interactions between all components have to be evaluated. For example, for
four devicesin arow (shown in Figure B.2.1.4-1) the following contributions have to be accounted for: AB, BC, CD,
ABC, BCD, ABCD. The term ABCD represents the interaction between A and D (generator and load) with the
components B and C in between.

A —m B — C€C — D

Figure B.2.1.4-1: Cascade of components

The combined mismatch uncertainty is given by the root sum sguare of the individual contributions:

combined mismatch uncertainty = \/(AB)2 + (BC)? + (CD)? + (ABC)? + (BCD)? + (ABCD)?

In an optimized test procedure, the overall mismatch uncertainty is smaller when matching pairs of mismatches exist in
the calibration and measurement stage since these pairs cancel each other out. Figure B.2.1.4-2 displays a calibration
setup, where device D isreplaced by device F. The mismatch contributions for this path are AB, BC, CE, ABC, BCE
and ABCE. For aresult based on the measurement and calibration stage, the mismatch contributions AB, BC, and ABC
are matching pairs as they occur both in the measurement and calibration stage. Thus, they can be eliminated [11], and

the system mismatch uncertainty is obtained as/ (CD)? + (CE)? + (BCD)? + (BCE)? + (ABCD)? + (ABCE)?

A r— B —/ C — E

Figure B.2.1.4-2: Sketch of a calibration path

In the following, an example mismatch uncertainty calculation for a TX/RX patch from the measurement equipment to
the measurement antenna.is performed for a frequency of 43.5GHz. The example path under investigation consists of
four SPDT switches, one SP6T switch and one DPDT switch and microwave cable interconnects with PC2.4 mm
connectors. The attenuation and reflectance of typical components suitable for frequencies ranging up to 43.5 GHz have
been considered in the calculation of the mismatch uncertainty.

Figure B1.1.4.4-3 shows a sample system setup for an EIRP/EIS test case with rather simple complexity of the switch
box similar to a current sub 6GHz test setup. It should be noted that the switch unit is significantly less complex than a
state-of -the-art switch unit currently used for conformance tests.

Switch Unit Chamber

=
A

-— Kk
2 c4
- NO NO. NO
G - F1 4 o |/ N K9 a
8l - Meas. Ant. @
1 K10 o
- -t Wl P . -9
- K2 K4 K6 3 c s | THETA g c10
L e R 1o 4 F2 3
NI N\ : \ <
PHI
- NC NC NC 6

Figure B.2.1.4-3: Block Diagram of an EIRP/EIS test case with components from the gNB to the
antenna (only portion of switch unit shown)
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example path at a frequency of 43.5 GHz

Device / Component VSWR Transmission Identifier in Additional
(dB) Figure B.2.1.4-3 Comment/
Assumption
System Simulator 3.5 gNB
Cable 15 -5.38 C1l Length: 1.5m
Loss: 3.59dB/m
Cable 1.5 -0.61 C2, C3, C4, C5, Length: 0.17m
Ce6, C7,C8 Loss: 3.59dB/m
Cable 15 -7.18 C9, C10 Length: 2.0m
Loss: 3.59dB/m
Feedthrough 1.3 -0.66 F1, F2, F3
SPDT switch 1.9 -1.10 K1, K3, K5, K7
SP6T switch 2.2 -1.20 K9
Transfer switch 2.0 -1.10 K10
Antenna 2.0 Meas. Ant.

The calculation of the overall mismatch uncertainty for a frequency of 43.5 GHz resultsin avalue of 2.7 dB for the
standard deviation, i.e., the expanded uncertainty is 5.3 dB.

Figure B.2.1.4-4 depicts a possible calibration for a part of the setup.

Switch Unit
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% N\ s :
- NC+ NC 6 IIPHI

9

Figure B.2.1.4-4: Block Diagram of the calibration stage

For the VNA areturn loss of 30 dB is assumed after afull two-port calibration. The calculation of the system mismatch
uncertainty applying the elimination of matching pairs resultsin avalue of 1.0 dB (standard deviation) with an
expanded value of 1.9 dB.

Since the overall mismatch uncertainty value is already a standard deviation, which is RSS of values divided by the
divisor (\2), the overall mismatch uncertainty value should be divided by actual divisor 1 when calculating total
mismatch.

B.2.1.5 Standing Wave Between the DUT and measurement antenna

This uncertainty termis related to the amplitude ripple coming from the standing waves between the DUT and
measurement antenna. If thistermis not considered to be negligible one method to obtain this value isto slide the DUT
lambda/4 towards the measurement antenna while measuring the amplitude. The uncertainty term can be derived by
performing the standard deviation on the results.

B.2.1.6 Uncertainty of the RF power measurement equipment
The receiving device is used to measure the received signal level in the EIRP tests as an absolute level. These receiving

devices are spectrum analysers, communication analysers, or power meters. The uncertainty value will be indicated in
the manufacturer's data sheet. It needs to be ensured that appropriate manufacturer's uncertainty contributions are
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specified for the settings used such as bandwidth and absolute level. If a power meter is used zero offset, zero drift and
measurement noise need to be included.

B.2.1.7 Phase curvature

This contribution originates from the finite far field measurement distance, which causes phase curvature across the
antenna of UE/reference antenna. At a measurement distance of 2D?/lambda the phase curvature is 22.5 degrees. The
impact of this factor shall be assessed during final MU definition for the test method.

B.2.1.8 Amplifier uncertainties

Any components in the setup can potentially introduce measurement uncertainty. It is then needed to determine the
uncertainty contributors associated with the use of such components. For the case of external amplifiers, the following
uncertainties should be considered but the applicability is contingent to the measurement implementation and
calibration procedure.

- Stability

- Anuncertainty contribution comes from the output level stability of the amplifier. Evenif the amplifier is
part of the system for both measurement and calibration, the uncertainty due to the stability shall be
considered. This uncertainty can be either measured or determined by the manufacturers’ data sheet for the
operating conditions in which the system will be required to operate.

- Linearity

- Anuncertainty contribution comes from the linearity of the amplifier since in most cases calibration and
measurements are performed at two different input/output power levels. This uncertainty can be either
measured or determined by the manufacturers data sheet.

- Noise Figure

- When the signal goesinto an amplifier, noise is added so that the SNR at the output is reduced with regard to
the SNR of the signal at the input. This added noise introduces error on the signal which affects the Error
Rate of the receiver thusthe EVM (Error Vector Magnitude). An uncertainty can be calculated through the
following formula:

—SNR
EEvM = 2010g10 (1 + 10 20 )

- Where SNR isthe signal to noiseratio in dB at the signal level used during the sensitivity measurement.
- Mismatch

- If the external amplifier is used for both stages, measurement and calibration the uncertainty contribution
associated with it can be considered systematic and constant -> 0dB. If it is not the case, the mismatch
uncertainty at itsinput and output shall be either measured or determined by the method described in [12].

- Gan
- If the external amplifier is used for both stages, measurement and calibration the uncertainty contribution
associated with it can be considered systematic and constant -> 0dB. If it is not the case, this uncertainty shall
be considered.
B.2.1.9 Random uncertainty

This contribution is used to account for all the unknown, unquantifiable, etc. uncertainties associated with the
measurements.

Random uncertainty MU contributions are normally distributed.

The random uncertainty term, by definition, cannot be measured, or even isolated completely. However, past system
definitions provide an empirical basisfor avalue. Current LTE SISO OTA measurements have random uncertainty
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contributions of ~0.2dB. A value of 0.5dB is suggested due to increased sensitivity to random effectsin more complex,
higher frequency NR test systems.

B.2.1.10 Influence of the XPD

This factor takes into account the uncertainty caused due to the finite cross polar discrimination (XPD) between the two
polarization ports of the measurement probe. The XPD of the probe antenna shall be take into account during final MU
definition for the test method.

A typical probe antenna can have XPD of 30dB.

A transmission matrix and calibration setup as shown in Figure B.2.1.10-1 is considered here. Typically, asingle-
polarized reference antenna with known gain is placed at the centre of the quiet zone and the total attenuation, L,
between the reference antenna terminal and the feed antenna terminals is determined as part of the range reference
calibration procedure.

pQE,B Lee pPrcbe,B

Loy Lo
‘ Paze Pprobe,

Figure B.2.1.10-1: Calibration Setup

Since the reference antennais considered a single-polarized antenna, the XPD effect is negligible. Since the
measurement probe is assumed to be a dual-linearly polarized antenna, leakage from one terminal/polarization to the
other, i.e., XPD, needs to be considered.

The dual-linearly polarized measurement probe has two terminals corresponding to a set of orthogonal polarizations, 6
and ¢ which match the orientations of the reference antenna. The most thorough calibration procedure would determine
the path losses between the four different combinations of signal paths: 60, 680, 60, and ¢¢, e.g., the power received by
the measurement probe at the 6 polarization/terminal, Precss, iS attenuated by Lee with respect to the power delivered to
the reference antenna oriented in the ¢ polarization and placed in the centre of quiet zone, Poz .

The most common calibration approach, however, is based on calibrating the polarization matched pathsin Figure
B.2.1.10-1 (thick solid lines), i.e., 86 and ¢¢. In this case, asillustrated in Figure B.2.1.10-2, the normalized pathl osses
Lee and Lo are 1 and the pathlosses of the crossed components become the XPD terms of the measurement probe:

XDy
Oy =10 (1)
and
XDy
Uy =10 © (1.2
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qu,e 1 F’Probe,e

Ol Olye

Poz,¢ PProbe,q)

Figure B.2.1.10-2: Common calibration approach based on calibrating the polarization matched
signal paths

In the remainder of this analysis, it is assumed that the |eakage between the two polarization ports of the measurement
probe is assumed to be the same, i.e., XPD = XPDgy = XPDgys and o = cteo = 0loe.

The normalized powers at the measurement probe terminals can then be written as

Froes = Fozo TRy, (1.3
PProbe,¢ = PQZ,¢ +aPQZ,€ (1.4)

The normalized ratio of total powers at measurement probe and the centre of the quiet zone is therefore

Poove _ Prrobest Prrobes _ (Pozot Pz ) (1+ @)

PQZ qu, ot qu, s qu,9+ qu, s

=l+a (1.5

This simple analysis shows that the XPD of the measurement probe introduces a small error of the total power measured
by the measurement probe and that the conservation of measured powersis not guaranteed, i.e., the MU based on the
XPD can be expressed as

XPD
MU o, [dB]=10l0g,, (1+ ) =10log,, {1+1010J (1.6)

This XPD MU istabulated for different levels of XPD in Table B.2.1.10-1.

Table B.2.1.10-1: XPD MU for different XPD values

XPD [dB] MUxeb [dB]
-20 0.043
-25 0.014
-30 0.004
-35 0.001
-40 0.000

When the range reference calibration is based on a full matrix-based approach, i.e., al signal paths are calibrated, the
conservation of measured powers is guaranteed. As shown in Figure B.2.1.10-3, the polarization-matched signal paths
take into account the leakage of power into the cross paths.
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1-a

PQZ,6 PProbe,e

PQZ,¢ PProbe,d)
1-a

Figure B.2.1.10-3: Calibration approach based on calibrating all signal paths

The powers at the measurement probe can now be written as

Pres = (1— ) Ry +0Ry, (1.7)
Pﬁobw =(1-a) PQZ,¢ +05PQ2,9 (1.8)

The normalized ratio of total powers at measurement probe and the centre of the quiet zone isthen

PProbe _ PProbe,c9+ PProbe,¢ — I:({)Z,H-i_ I:)QZ,gzb :1 (1.9)

Poz Pozot Paze Pozot oz

This simple analysis now shows that for a matrix-based calibration of al signal paths the XPD of the measurement
probe no longer introduces any error and that the conservation of measured powersis guaranteed, i.e., the MU based on
the XPD is 0dB.

The derivation of the XPD MU based on powers is a more straightforward and less complex approach than with electric
fields as attempted in [2]. This annex shows that the same XPU MU result as derived in (1.5) can be derived using
electric fields.

The corresponding signal paths areillustrated in Figure B.2.1.10-4.

Figure B.2.1.10-4: Signal paths for electric fields (based on calibrating the polarization matched
sighal paths)

The normalized fields at the measurement probe terminals can then be written as

id
Epopes = Eoze +CE’ Bozs (1.10)
Erpes = oz +3€ Eqy (112)
The transmission matrix can be defined as H
EProbe,H — H EQZ,H (1.12)
EProbe,¢ EQZ,g)
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1  ae®
H:Lejd 1} (1.13)

The total magnitude component of the electric field including coherence/interference terms at the probeis

‘2

e = \[Epco| B =[Eaza 00" Eqg, | +|Equ, + 26" Eez,
\/[( Eqrp +CEqp, 0S(d))’ +(CEy , § n(d))z} t [( Eqyy +aEqy, COS(b))’ +(aEqy, § n(b))z}
| Eqry” +2CEq, ,Eyy , COS(d) + C°Ey, ,* c0s* (d) + C°Eyy ,* Sin(d) |+
[ Eqr,” +28Eq, ,Eqy , COS(b) +8°Ey, ,° COS (b) + 8"y, ,” sin* (b) ]
JEa s (1+8)+ Egy 2 (1+C?) + 2By , Eqy , (cCOS(d) +acOS(D))

When it is assumed that leakage between the two polarization ports of the measurement probe is assumed to be the
same, then a=c=10*"P'2 in (1.14). Additionally, it has to be assumed that d=b+r which guarantees the orthogonality
between the two field vectors, i.e., the dot product between the vectors has to be zero. With these assumptions, Equation
(1.24) will become

(1.14)

Ever =( Eczo® + Eaz”) (1+2%) (1.15)

The normalized ratio of total powers at measurement probe and the centre of the quiet zone is therefore

P E 2 2XPD XPD
Probe oc FT_—1+a’=1+10 * =1+10* (1.16)
2
PQZ EQZ,T

The derived XPD MU based on electric fields which included the coherence/interference termsin (1.16) is the same as
in(1.6).

The XPD of the measurement system shall be determined from the quality of quiet zone measurements, see clause O.2
of [7], at the 7 reference points, P1 through P7, specifically with reference AUT orientations y=3=0° for distributed axes
systems, Section 0.2.6.1 [7], or reference AUT orientations B=a=0° for combined-axes systems, Section O.2.6.2 [7].
Alternatively, it can be determined using a reference antenna optimized for XPD measurements and with the
corresponding alignment to achieve optimal polarization matching between the reference and the measurement antenna.

The XPD for each reference point shall be calculated as the ratio of cross-polarized to co-polarized measured powers
and the largest XPD from the 7 different reference points shall be used to determine the XPD MU, i.e.,

XPD ax

MU ,p, [dB] =10l0g,, (1+ ¢, ) =10109,, (1+ 10 } (1-17)

where
P P P P
XPD, _ [dB] =10log,, | max | —Z=PL ,—;mpd : —;’S ko —;0& i
co-pol PL Yot =0° co-pol PL Yot =90° co-pol P7. %t =0° co-pol P7.% 0t =90°
(1-18)
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B.2.1.11 Insertion loss Variation

This uncertainty contribution comes from introducing an additional cable which is not present for both the calibration
and DUT measurement. If the cables remain the same for the calibration and DUT measurement, then the contribution
should be set to zero.

If an additional cable is added for one part of the test, the insertion loss must be accounted for in the measurement
results. If the insertion loss is measured the uncertainty contribution will be the combined uncertainty related to the
insertion loss measurement. The insertion loss can also be taken from the datasheet and assumed to have a rectangular
distribution.

B.2.1.12 RF leakage (from measurement antenna to receiver/transmitter)

This contribution denotes noise leaking in to connector and cable(s) between measurement antenna and
receiving/transmitting equipment. The contribution a so includes the noise leakage between the connector and cable(s)
between reference antenna and transmitting equipment for the calibration phase. This uncertainty contributor is
contained in the contributor quality of quiet zone described in clause B.2.1.3 and its value therefore is set to zero.

B.2.1.13 Misalignment of positioning System
This contribution originates from uncertainty in sliding position and turn table angleftilt accuracy. If the calibration
antennais aligned to the beam peak this contribution can be considered negligible and therefore set to zero.

B.2.1.14 Uncertainty of the Network Analyzer

This contribution originates from all uncertainties involved transmission magnitude measurement with a network
analyser, for example: drift, frequency flatness, temperature variation from kit calibration to path losses measurement as
well asinterpolation of calibration dataif test frequencies were not calibrated during path |oss characterization. The
uncertainty value will be indicated in the manufacturer's data sheet. It needs to be ensured that appropriate
manufacturer's uncertainty contribution is specified for the absolute levels measured.

When an end-to-end system calibration approach is used, the absolute levels are related to the total system losses of the
measurement path. When a split calibration approach is used, separate MU contributions need to be determined

- u_cond: transmission magnitude uncertainty for the conducted portion of the calibration; the absolute levels are
related to the total system losses for the portion of the system calibrated

- u_rad: transmission magnitude uncertainty for the radiated portion of the calibration; the absolute levels are
related to the total system losses for the portion of the system calibrated

The total MU of the network analyser for the split calibration isthe RSS' ed value of u_cond and u_rad.

B.2.1.15 Uncertainty of the absolute gain of the calibration antenna

The calibration antenna only appears in Stage 2. Therefore, the gain uncertainty has to be taken into account. This
uncertainty will come from a calibration report with traceability to a National Metrology I nstitute with measurement
uncertainty budgets generated following the guidelines outlined in internationally accepted standards.

B.2.1.16 Positioning and pointing misalignment between the reference
antenna and the measurement antenna
This contribution originates from reference antenna alignment and pointing error. In this measurement if the maximum

gain direction of the reference antenna and the transmitting antenna are aligned to each other, this contribution can be
considered negligible and therefore set to zero.

B.2.1.17 gNB emulator uncertainty

gNB emulator is used to drive asignal to the horn antenna (via multiple external components such as a switch box, an
amplifier and acirculator, etc.) in sensitivity tests either as an absolute level or as arelative level. Receiving device
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used istypically a UE/phablet/tablet/FWA. Generally there occurs uncertainty contribution from absolute level
accuracy, non-linearity and frequency characteristic of the gNB emulator.

For practical reasons, in a case that aVNA is used as calibration equipment, gNB emulator is connected to the system
after the calibration measurement (Stage 2) is performed by the VNA. Hence, the uncertainty on the absolute level of
gNB emulator (transmitter device) cannot be assumed as systematic. This uncertainty should be calculated from the
manufacturer’s data in logs with arectangular distribution, unless otherwise informed. Furthermore, the uncertainty of
the non-linearity isincluded in the absolute level uncertainty.

B.2.1.18 Phase centre offset of calibration

Gain isdefined at the phase centre of the antenna. If the phase centre of the calibration antennais not aligned at the
centre of the set up during the calibration, then there will be uncertainty related to the measurement distance.

The phase centre of a horn antenna moves with frequency along the taper length of the antenna therefore during the
calibration the phase centre of all frequencies will not be aligned with the setup centre. The associated uncertainty term
can be estimated using the following formula[14]:

d, —d
i2010g10 (%)
m

+/-20log((measurement distance — d)/measurement distance) [14]

Where dn, is the measurement distance and d;, is the maximum positional uncertainty. For a Horn antenna thisis equal to
0.5 the length of the taper. This uncertainty is considered to have arectangular distribution so the standard uncertainty
is calculated by dividing the uncertainty by V3.

The same equation applies to log periodic antennas with dr, being 0.5 the length of the boom.

For adipole antenna, given that the phase centre of the antennais easily aligned with the centre of the set up the
measurement uncertainty is zero.

If the calibration antenna (i.e. horn) is adjusted during the calibration to aign the phase centre to the setup centre then
this uncertainty term can be considered to be zero.

As an example a horn with ataper length of 50 mm, at 43.5 GHz and a measurement distance of 72.55 cm the
uncertainty term is 0.62, with arectangular distribution the standard uncertainty is 0.358 dB.

For DFF systems this uncertainty contribution must be included.

B.2.1.19 Quality of quiet zone for calibration process

During the calibration process the calibration antenna will be placed at the centre of the quiet zone. Therefore, only
point P1 from the procedure outlined in B.2.1.3 needs to be considered for the quality of the quiet zone validation
measurement.

For gain calibrations, the standard uncertainty of the EIRP results obtained following the method outlined in 2.10 shall
be used. For efficiency calibrations, the standard uncertainty of the TRP result obtained following the method outlined
in 2.9 shall be used.

B.2.1.20 Standing wave between reference calibration antenna and
measurement antenna

This term comes from the amplitude ripple caused by the standing waves between the reference antenna and

measurement antenna. This value can be captured by diding (lambda/4) the reference antenna towards the measurement

antenna as the standing waves go in and out of phase causing aripple in amplitude. The uncertainty term can be derived
by performing the standard deviation on the results.
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B.2.1.21 Influence of the calibration antenna feed cable (Flexing cables,
adapters, attenuators, connector repeatability)

During the calibration measurement a cable (adapters, attenuators) is used to feed the calibration antenna. This
uncertainty captures any influence the cable may have on the measurements result. This term can be assessed by
repeating measurements while flexing the cables and rotary joints and using the largest difference between the results as
the uncertainty. For some calibration test configurations this uncertainty can be considered to be zero.

B.2.1.22 Influence of TRP measurement grid

This contributor describes the uncertainty of the measured TRP value due to the finite number of measurement grid
points.

B.2.1.23 Influence of beam peak search grid

This contributor describes the uncertainty of absolute TX power beam peak measurements, e.g., EIRP in beam peak
direction, due to the finite number of measurement points in the beam peak search grid.

B.2.1.24 Systematic error due to TRP calculation/quadrature

When calculating TRP using different quadrature of constant step size data, a mean error shall be taken into account.
The value of this contributor depends on the number of measurement grid points and the quadrature technique used.

No mean error has to be taken into account for constant density approach (using the charged particle or the golden spiral
implementation) for non-sparse antenna arrays.

This measurement uncertainty contributor represents a systematic uncertainty and must not be root sum squared with
contributors described by standard deviation.

B.2.1.25 Multiple measurement antenna uncertainty

This contributor describes the uncertainty caused by switching multiple measurement antennas either by mechanically
or electrically to measure TRX spurious emission.

A frequency range of spurious tests (e.g. genera spurious emission) is defined from 6 GHz to second harmonic of FR2
bands such as 80 GHz. Since that frequency range is quite wide, it isimpossible to cover the whole range only by one
measurement antenna. Therefore to provide a feature of the spurious emission measurement by FR2 test system, the
system has to equip a capability to switch corresponding measurement antennas in an anechoic chamber. One of the
mechanical antenna switching methods can be a structure of adider. Then arepeatability of a bending loss of a feeder
cable which is connected to the measurement antennas shall be taken into account. On the other hand for electrical
antenna switching, since multiple antennas need to be aligned in a chamber with a different position, the quiet zone
characteristics might receive an influence by a displacement from the ideal focal point. In a case of electrical switching
system, if the measurement antenna configuration is the same for the quality of the quiet zone measurement and the
DUT measurement, then this uncertainty term is encompassed in the quality of the quiet zone resullts.

B.2.1.26 DUT repositioning

This contributor describes the uncertainty due to adisplacement of aDUT. The DUT may need to be re-positioned
between measurements, for instance when the battery runs low in charge.

B.2.1.27 Influence of noise

This contributor describes an offset uncertainty factor caused by a noise floor especialy in a case of low SNR. This
contributor works as a bias to measured results only to adirection to increase values and thus this shall be included in
the uncertainty budget table as a systematic uncertainty. The uncertainty value can be derived by the following
equation.
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1)
Influence of noise = 10 = log(1 + 10\" 10 /)

B.2.1.28 Systematic error related to beam peak search

When calculating beam pesk search a systematic error shall be taken into account. The value of this contributor depends
on the number of measurement grid points.

This measurement uncertainty contributor represents a systematic uncertainty and must not be root sum squared with
contributors described by standard deviation.

B.2.1.29 Influence of spherical coverage grid

This contributor describes the uncertainty of spherical measurements, due to the finite number of measurement pointsin
the spherical coverage grid.

B.2.1.30 Systematic error related to EIS spherical coverage

When calculating EIS spherical coverage, a mean error shall be taken into account. The value of this contributor
depends on the DL power step size used for the EI'S search and then number of measurement grid points.

This measurement uncertainty contributor represents a systematic uncertainty and must not be root sum squared with
contributors described by standard deviation.

B.2.1.31 Misalignment of DUT due to change of DUT orientation

This contributor describes the uncertainty due to a mis-alignment of aDUT after a change of DUT orientations
described in Tables J.2-1 through J.2-3 in [3] during spurious emission and spherical coverage measurements. This
contribution is negligible with spherical coverage TC asfar as the misalignment is within the accuracy of DUT re-
positioning.

B.2.1.32 Additional Impact of Interferer ACLR

This contribution describes the effect of the interferer ACLR over the wanted signal channel when testing ACS and in-
band blocking. Even if power is set perfectly in the configured transmission bandwidth, interferer power will leak in the
wanted signal channel dueto its ACLR.

B.2.1.33 Modulated Interferer uncertainty

Modulated Interferer is used to drive asigna to the horn antenna (via multiple external components such as a switch
box, an amplifier and a circulator, etc.) in ACS and In-band Blocking tests either as an absolute level or as arelative
level. Receiving device used is typically a UE/phablet/tablet/FWA. Generally, there occurs uncertainty contribution
from absolute level accuracy, non-linearity and frequency characteristic of the interferer generator.

For practical reasons, in a case that aVNA is used as calibration equipment, Modulated Interferer is connected to the
system after the calibration measurement (Stage 2) is performed by the VNA. Hence, the uncertainty on the absolute
level of Modulated Interferer (transmitter device) cannot be assumed as systematic. This uncertainty should be
calculated from the manufacturer’s data in logs with a rectangular distribution, unless otherwise informed. Furthermore,
the uncertainty of the non-linearity isincluded in the absolute level uncertainty.

B.2.1.34 Void

B.2.1.35 Influence of offset antenna for blocker signal
This MU term describes the additional uncertainty caused by using offset antenna for blocker signal for FR2 blocking

test cases. The cause of additional MU using offset antenna is the difference of UE antenna s gain between beam peak
direction and offset beam peak direction, which will cause the error for the ACS or IBB performance requirement which
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is given by the power ratio of the wanted signal power and blocker signal power. Such difference of the UE antenna
gain can be compensated by increasing the blocker signal power by the measured EIS difference at beam peak direction
and at offset beam peak. Despite this compensation, there still is aresidual error corresponding to the antenna gain
difference due to different frequency of wanted and blocker signal. Table B.2.1.35-1 summarizes the residual error after
compensation for various offset angle assumption.

Table B.2.1.35-1: Residual error when offset antenna is used for FR2 blocking test

Mean Mean
ang:‘fes[steg] error[dB] Std.dev[dB] error[dB] Std.dev[dB]
2x8 Assumption 1x4 Assumption

0 0.000 0.000 0.000 0.000

05 0.001 0.001 0.000 0.000

1 0.004 0.003 0.001 0.001

15 0.010 0.006 0.002 0.002

2 0.018 0.011 0.004 0.003

25 0.028 0.018 0.006 0.004

3 0.041 0.026 0.009 0.006

35 0.057 0.036 0.013 0.009

4 0.075 0.048 0.016 0.011

4.5 0.096 0.062 0.021 0.015

5 0.120 0.078 0.026 0.018

55 0.147 0.096 0.031 0.022

6 0.178 0.117 0.038 0.026

6.5 0.213 0.142 0.044 0.031

7 0.252 0.170 0.051 0.036

NOTE 1: For MU assessment of the test system, the MU values should be
taken from the row corresponding to the test system’s offset antenna
angle.

NOTE 2: Mean error should be counted as systematic offset and Std.dev
should be counted as a random uncertainty in the MU budget table.

NOTE 3: For PC3 UE testing, the values for 2x8 Assumption should be used.

NOTE 4: EIS step size used for compensation should be added as mean error.

B.2.1.36 Uncertainty of the RF relative power measurement equipment
The receiving device is used to measure the received signal level in the EIRP tests as arelative level. These receiving
devices are spectrum analysers, communication analysers, or power meters. The uncertainty value will be indicated in

the manufacturer's data sheet. Basically, the linearity and impact of the averaging time needs to be considered in this
MU term.

B.2.2 Measurement error contribution descriptions for IFF

B.2.2.1 Positioning misalignment
SeeB.2.1.1

The uncertainty value of positioning misalignment is estimated as below table and used across clause B.

Table B.2.2.1-1: Uncertainty value for positioning misalignment for IFF

Power class | Uncertainty | Distribution of the Divisor Standard
value probability uncertainty (o) [dB]

PC1, PC5 0.02 Normal 2.00 0.01

PC3 0.00 Normal 2.00 0.00

PC6 FFS FFS FFS FFS

B.2.2.2 Measure distance uncertainty

See B.2.1.2. For IFF1 this can be considered to be zero.
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The uncertainty value of measure distance uncertainty is estimated as below table and used across clause B.

Table B.2.2.2-1: Uncertainty value for measure distance uncertainty for IFF

Power class Uncertainty | Distribution of the Divisor Standard
value probability uncertainty (o) [dB]
PC1, PC3, PC5, 0.00 Rectangular 1.73 0.00
PC6

B.2.2.3 Quality of Quiet Zone
SeeB.2.1.3.

The uncertainty value of quality of quiet zone is estimated as below table and used across clause B.

Table B.2.2.3-1: Uncertainty value for quality of quiet zone for IFF

QzZ Power | Condition Test case |Frequency |Uncertainty | Distribution of | Divisor Standard
size class range value the probability uncertainty
(o) [dB]
All All ACLR FR2a, 0.52 Actual 1.00 0.52
All (relative FR2b
measurement)
<30cm NC NOTE1 FR2a, 0.6 Actual 1.00 0.6
FR2b
FR2c 0.7 Actual 1.00 0.7
6GHz to 0.7 Actual 1.00 0.7
12.75GHz
12.75GHz 0.6 Actual 1.00 0.6
PC1, to
PC3, 23.45GHz
PC5, SE 23.45GHz 0.6 Actual 1.00 0.6
PC6 to 40.8GHz
40.8GHz to 0.6 Actual 1.00 0.6
66GHz
66GHz to 0.6 Actual 1.00 0.6
80GHz
ETC NOTE1 FR2a, 0.9 Actual 1.00 0.9
FR2b
40cm NC NOTE1 FR2a, 0.7 Actual 1.00 0.7
FR2b (NOTE 2)
FR2c 0.8 Actual 1.00 0.8
(NOTE 2)
SE 6GHz to TBD Actual 1.00 TBD
12.75GHz
PCL, 12.75GHz TBD Actual 1.00 TBD
PC3 o
PC5, 23.45GHz
PC6, 23.45GHz TBD Actual 1.00 TBD
to 40.8GHz
40.8GHz to TBD Actual 1.00 TBD
66GHz
66GHz to TBD Actual 1.00 TBD
80GHz
ETC NOTE1 FR2a, TBD Actual 1.00 TBD
FR2b

NOTE 1: The uncertainty in current row applies to maximum output power with EIRP and TRP, EIRP spherical
coverage, MPR, configured output power with power boost, minimum output power, transmit OFF power,
spectrum emission mask, reference sensitivity, adjacent selectivity, in-band blocking.

NOTE 2: For Uncertainty assessment in tables across clause B and MTSU calculation, QoQZ uncertainty value for QZ
< 30cm is used also for 40cm.
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B.2.2.4 Mismatch
SeeB.2.1.4.

The uncertainty value of mismatch is estimated as below table and used across clause B.

Table B.2.2.4-2: Uncertainty value for mismatch for IFF

Qz Power Condition Test case Uncertainty | Distribution of Divisor Standard
size class value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
<= NC Default 1.30 Actual 1.00 1.30
30cm ACLR 1.84 Actual 1.00 1.84
(relative
measurement)
Tx SE (6GHz 1.5 Actual 1.00 15
to 12.75GHz)
Tx SE 15 Actual 1.00 15
(12.75GHz to
23.45GHz)
Tx SE 1.4 Actual 1.00 14
(23.45GHz to
40.8GHz)
Tx SE 2.3 Actual 1.00 2.3
(40.8GHz to
66GHz)
Tx SE (66GHz 2.3 Actual 1.00 2.3
PC1, to 80GHz)
PC3, Rx SE (6GHz 1.6 Actual 1.00 1.6
PC5, to 12.75GHz)
PC6 Rx SE 1.6 Actual 1.00 1.6
(12.75GHz to
23.45GHz)
Rx SE 1.5 Actual 1.00 15
(23.45GHz to
40.8GHz)
Rx SE 2.3 Actual 1.00 2.3
(40.8GHz to
66GHz)
Rx SE 2.3 Actual 1.00 2.3
(66GHz to
80GHz)
ETC Default 1.30 Actual 1.00 1.30
ACLR 1.84 Actual 1.00 1.84
(relative
measurement)
SE
Stage 1: Calibration measurement
<= PC1, NC All 0.00 U-shaped 1.41 0.00
30cm |PC3, ETC All 0.00 U-shaped 141 0.00
PC5,
PC6

B.2.2.5 Standing wave between DUT and measurement antenna
SeeB.2.1.5.

The uncertainty value of standing wave between the DUT and measurement antenna is estimated as bel ow table and
used across clause B.
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Table B.2.2.5-1: Uncertainty value for standing wave between the DUT and measurement antenna for

IFF
Power class Uncertainty | Distribution of the Divisor Standard
value probability uncertainty (o) [dB]
PC1, PC3, PC5, 0.00 U-shaped 141 0.00
PC6

B.2.2.6 Uncertainty of the RF power measurement equipment

SeeB.2.1.6.

The uncertainty value of RF power measurement equipment is estimated as below table and used across clause B.

Table B.2.2.6-1: Uncertainty value for RF power measurement equipment for IFF

Power Test case Uncertainty | Distribution of Divisor Standard
class value the probability uncertainty
(o) [dB]
MOP, MPR, 2.16 Normal 2.00 1.08
Configured
output power
with power
boost,SEM,
ACLR
Minimum 2.50 Normal 2.00 1.25
output power,
OFF power
Egé* SE (6GHz to 2.00 Normal 2.00 1.00
PCSY 12.75GHz)
PC6’ SE 2.16 Normal 2.00 1.08
(12.75GHz to
23.45GHz)
SE 2.73 Normal 2.00 1.37
(23.45GHz to
40.8GHz)
SE (40.8GHz 4.00 Normal 2.00 2.00
to 66GHz)
SE (66GHz to 4.00 Normal 2.00 2.00
80GHz)

B.2.2.7 Phase Curvature
See B.2.1.7. For |FF1 this can be considered to be zero.

The uncertainty value of phase curvature is estimated as bel ow table and used across clause B.

Table B.2.2.7-1: Uncertainty value for phase curvature for IFF

Power |Uncertainty Distribution of Divisor Standard

class value the probability uncertainty
(o) [dB]

PC1, 0.00 U-shaped 1.41 0.00

PC3,

PCS5,

PC6

B.2.2.8 Amplifier Uncertainties

SeeB.2.1.8.
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The uncertainty value of amplifier uncertaintiesis estimated as below table and used across clause B.

Table B.2.2.8-1: Uncertainty value for amplifier uncertainties for IFF

Power Test case |Uncertainty | Distribution of Divisor Standard
class value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
Default 2.10 Normal 2.00 1.05
Relative TBD Rectangular 1.73 TBD
PC1, power
PC5 tolerance
SE (66GHz 3.0 Normal 2.00 1.50
to 80GHz)
Default 2.10 Normal 2.00 1.05
Relative 0.5 Rectangular 1.73 0.29
PC3 power
tolerance
SE (66GHz 3.0 Normal 2.00 1.50
to 80GHz)
Default 2.10 Normal 2.00 1.05
Relative TBD Rectangular 1.73 TBD
PC6 power
tolerance
SE (66GHz 3.0 Normal 2.00 1.50
to 80GHz)
Stage 1: Calibration measurement
PC1, Default 0.00 Normal 2.00 0.00
PC3,
PC5,
PC6

B.2.2.9 Random uncertainty
SeeB.2.1.9.

The uncertainty value of random uncertainty is estimated as below table and used across clause B.

Table B.2.2.9-1: Uncertainty value for random uncertainty for IFF

Power |Uncertainty | Distribution of Divisor Standard

class value the probability uncertainty
(o) [dB]

PC1, 0.5 Normal 2.00 0.25

PC3,

PC5,

PC6

B.2.2.10 Influence of XPD
SeeB.2.1.10.

The uncertainty value of influence of the XPD is estimated as below table and used across clause B.
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Table B.2.2.10-2: Uncertainty value for influence of the XPD for IFF

QZ size | Power Test case Frequency |Uncertainty | Distribution of Divisor Standard
class range value the probability uncertainty
(o) [dB]
All ACLR FR2a, FR2b, 0.00 U-shaped 1.41 0.00
All
FR2c
<30cm Default FR2a, FR2b, 0.01 U-shaped 1.41 0.00
FR2c
6GHz to 0.09 U-shaped 1.41 0.064
12.75GHz
PC1, 12.75GHz to 0.09 U-shaped 1.41 0.064
PC3, 23.45GHz
PC5, SE 23.45GHz to 0.01 U-shaped 1.41 0.00
PC6 40.8GHz
40.8GHz to 0.09 U-shaped 141 0.064
66GHz
66GHz to 0.09 U-shaped 1.41 0.064
80GHz
40cm Default FR2a, FR2b, 0.07 U-shaped 1.41 0.02
FR2c (NOTE 1)
SE 6GHz to TBD U-shaped 1.41 TBD
12.75GHz
PC1, 12.75GHz to TBD U-shaped 1.41 TBD
PC3, 23.45GHz)
PC5, 23.45GHz to TBD U-shaped 1.41 TBD
PC6 40.8GHz
40.8GHz to TBD U-shaped 1.41 TBD
66GHz
66GHz to TBD U-shaped 1.41 TBD
80GHz
NOTE 1: For Uncertainty assessment in tables across clause B and MTSU calculation, influence of the XPD
uncertainty value for QZ < 30cm is used also for 40cm.

B.2.2.11 Insertion Loss Variation
SeeB.2.1.11.

The uncertainty value of insertion loss variantion is estimated as below table and used across clause B.

Table B.2.2.11-1: Uncertainty value for insertion loss variantion for IFF

Power |Uncertainty | Distribution of Divisor Standard

class value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
PC1, 0.00 Rectangular 1.73 0.00
PC3,
PC5,
PC6
Stage 1: Calibration measurement
PC1, 0.00 Rectangular 1.73 0.00
PC3,
PC5,
PC6

B.2.2.12 RF leakage (from measurement antenna to receiver/transmitter)
SeeB.2.1.12.

The uncertainty value of RF leakage is estimated as below table and used across clause B.
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Table B.2.2.12-1: Uncertainty value for RF leakage for IFF

Power |Uncertainty | Distribution of Divisor Standard

class value the probability uncertainty
(o) [dB]

PC1, 0.00 Actual 1.00 0.00

PC3,

PC5,

PC6

B.2.2.13 Misalignment of positioning system

SeeB.2.1.13.

The uncertainty value of misalignment of positioning system is estimated as below table and used across clause B.

Table B.2.2.13-1: Uncertainty value for misalignment of positioning system for IFF

Power |Uncertainty | Distribution of Divisor Standard

class value the probability uncertainty
(o) [dB]

PC1, 0.00 Normal 2.00 0.00

PC3,

PC5,

PC6

B.2.2.14 Uncertainty of the Network Analyzer

SeeB.2.1.14.

The uncertainty value of uncertainty of the network analyzer is estimated as below table and used across clause B.

Table B.2.2.14-1: Uncertainty value for uncertainty of the network analyser for IFF

Power Test case Uncertainty value Distribution of the |Divisor |Standard uncertainty
class probability (o) [dB]
Default (6GHz to 1.50 Normal 2.00 0.75
Al 40.8GHz)
SE (40.8GHz to 1.70 Normal 2.00 0.85
80GHz)
0.73 [Editor's note: shall
be deleted!]

B.2.2.15 Uncertainty of the absolute gain of the calibration antenna

SeeB.2.1.15.

The uncertainty value of uncertainty of the absolute gain of the calibration antennais estimated as below table and used
across clause B.
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Table B.2.2.15-1: Uncertainty value for uncertainty of the absolute gain of the calibration antenna for

IFF
Power Test case |Uncertainty | Distribution of Divisor Standard
class value the probability uncertainty
(0) [dB]
Default 0.60 Normal 2.00 0.30
PC1, SE 1.70 Normal 2.00 0.85
PC3, (40.8GHz to
PC5, 66GHz)
PC6 SE (66GHz 1.70 Normal 2.00 0.85
to 80GHz)

B.2.2.16 Positioning and pointing misalignment between the reference
antenna and the measurement antenna

SeeB.2.1.16.
The uncertainty value of positioning and pointing misalignment between the reference antenna and the measurement
antennais estimated as below table and used across clause B.

Table B.2.2.16-1: Uncertainty value for positioning and pointing misalignment between the reference
antenna and the measurement antenna for IFF

Power Test case |Uncertainty Distribution of Divisor Standard
class value the probability uncertainty
(o) [dB]
PC1, Default 0.01 Rectangular 1.73 0.00
PC3, ACLR 0.00 Rectangular 1.73 0.00
Egg, SE 0.05 Rectangular 1.73 0.03

B.2.2.17 gNB emulator uncertainty

SeeB.2.1.17.
The uncertainty value of gNB emulator uncertainty is estimated as below table and used across clause B.

Table B.2.2.17-1: Uncertainty value for gNB emulator uncertainty for IFF

Power |Uncertainty | Distribution of Divisor Standard
class value the probability uncertainty
(o) [dB]
PC1, 29 Normal 2.00 1.45
PC5
PC3 2.9 Normal 2.00 1.45
PC6 2.9 Normal 2.00 1.45

B.2.2.18 Phase centre offset of calibration

See B.2.1.18. For IFF1 this can be considered to be zero.

The uncertainty value of phase centre offset of calibration is estimated as below table and used across clause B.
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Table B.2.2.18-1: Uncertainty value for phase centre offset of calibration for IFF

Power |Uncertainty | Distribution of Divisor Standard

class value the probability uncertainty
(o) [dB]

PC1, 0.00 Rectangular 1.73 0.00

PC3,

PC5,

PC6

B.2.2.19 Quality of the Quiet Zone for Calibration Process
See B.2.1.19.

The uncertainty value of quality of quiet zone for calibration process is estimated as below table and used across clause
B.

Table B.2.2.19-1: Uncertainty value for quiet zone for calibration process for IFF

QZsize Power | Condition Test case Frequency |Uncertainty |Distribution of | Divisor | Standard
class range value the probability uncertainty
(o) [dB]
All All ACLR FR2a, 0.32 Actual 1.00 0.32
All (relative FR2b
measurement)
< 40cm NC NOTE1 FR2a, 0.4 Actual 1.00 0.4
FR2b
FR2c 0.5 Actual 1.00 0.5
6GHz to 0.7 Actual 1.00 0.7
12.75GHz
12.75GHz 0.6 Actual 1.00 0.6
PC1, to
PC3, 23.45GHz
PC5, SE 23.45GHz 0.6 Actual 1.00 0.6
PC6 to 40.8GHz
40.8GHz to 0.6 Actual 1.00 0.6
66GHz
66GHz to 0.6 Actual 1.00 0.6
80GHz
ETC NOTE1 FR2a, 0.6 Actual 1.00 0.6
FR2b

NOTE 1: The uncertainty in current row applies to maximum output power with EIRP and TRP, EIRP spherical
coverage, MPR, configured output power with power boost, minimum output power, transmit OFF power,
spectrum emission mask, reference sensitivity, adjacent selectivity, in-band blocking.

B.2.2.20 Standing wave between reference calibration antenna and
measurement antenna

See B.2.1.20.

The uncertainty value of standing wave between reference calibration antenna and measurement antennais estimated as
below table and used across clause B.

ETSI




3GPP TR 38.903 version 17.2.0 Release 17 74 ETSI TR 138 903 V17.2.0 (2023-07)

Table B.2.2.20-1: Uncertainty value for standing wave between reference calibration antenna and
measurement antenna for IFF

Power |Uncertainty | Distribution of Divisor Standard

class value the probability uncertainty
(o) [dB]

PC1, 0.00 U-shaped 1.41 0.00

PC3,

PC5,

PC6

B.2.2.21 Influence of the calibration antenna feed cable (Flexing cables,
adapters, attenuators, connector repeatability)

See B.2.1.21.
The uncertainty value of influence of the calibration antenna feed cable is estimated as bel ow table and used across
clause B.

Table B.2.2.21-1: Uncertainty value for influence of the calibration antenna feed cable for IFF

Power Test case |Uncertainty | Distribution of Divisor Standard
class value the probability uncertainty
(o) [dB]
Default 0.14 Normal 2.00 0.07
PC1, SE 0.28 Normal 2.00 0.14
PC3, (40.8GHz to
PC5, 66GHz)
PC6 SE (66GHz 0.28 Normal 2.00 0.14
to 80GHz)

B.2.2.22 Influence of TRP measurement grid

See B.2.1.22.
The uncertainty value of influence of TRP measurement grid is estimated as below table and used across clause B.

Table B.2.2.22-1: Uncertainty value for influence of TRP measurement grid for IFF

Power Test case |Uncertainty | Distribution of Divisor Standard
class value the probability uncertainty
(o) [dB]
PC1, Default 0.25 Actual 1.00 0.25
PC5 SE 0.25 Actual 1.00 0.25
(Note 1)
PC3 Default 0.25 Actual 1.00 0.25
SE 0.32 Actual 1.00 0.32
PC6E Default FFS FFS FFS FFS
SE FFS FFS FFS FFS
Note 1: A finer measurement grid for SE (when compared to default) is required near
the harmonic region, i.e., a constant-step size grid with 2522 unique grid
points (AB=A¢=5°) or a constant-density grid with 1600 grid points.

B.2.2.23 Influence of beam peak search grid

See B.2.1.23.
The uncertainty value of influence of beam peak search grid is estimated as below table and used across clause B.
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Table B.2.2.23-1: Uncertainty value for influence of beam peak search grid for IFF

Power |Uncertainty | Distribution of Divisor Standard

class value the probability uncertainty
(o) [dB]

PC1, 0.00 Actual 1.00 0.00

PC3,

PC5,

PC6

B.2.2.24 Systematic error due to TRP calculation/quadrature

SeeB.2.1.24.

The uncertainty value of systematic error due to TRP calculation/quadrature is estimated as below table and used across

clause B.

Table B.2.2.24-1: Uncertainty value for systematic error due to TRP calculation/quadrature for IFF

B.2.2.25 Multiple measurement antenna uncertainty

SeeB.2.1.25.

Power class

Uncertainty value

PC1, PC3, PC5, PC6

0.00

The uncertainty value of multiple measurement antenna uncertainty is estimated as below table and used across clause

B.

Table B.2.2.25-1: Uncertainty value for multiple measurement antenna uncertainty for IFF

Power |Uncertainty | Distribution of Divisor Standard

class value the probability uncertainty
(0) [dB]

PC1, 0.15 Actual 1.00 0.15

PC3,

PC5,

PC6

B.2.2.26 DUT repositioning

See B.2.1.26.

The uncertainty value of DUT repositioning is estimated as below table and used across clause B.
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Table B.2.2.26-1: Uncertainty value for DUT repositioning for IFF

Power Test case |Uncertainty | Distribution of Divisor Standard
class value the probability uncertainty
(o) [dB]
TRP, 0.00 Rectangular 1.73 0.00
PC1, spherical
PC5 coverage
EIRP, EIS 0.35 Rectangular 1.73 0.20
TRP, 0.00 Rectangular 1.73 0.00
spherical
PC3 coverage
EIRP, EIS 0.08 Rectangular 1.73 0.05
TRP, FFS FFS FFS FFS
spherical
PC6 coverage
EIRP, EIS FES FES FES FES

B.2.2.27 Influence of noise
SeeB.2.1.27.
The uncertainty value of influence of noise is estimated as bel ow table and used across clause B.

Editor’s Note: For ACLR, all applicable configurations need to be added.
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Table B.2.2.27-1: Uncertainty value for influence of noise for PC3 for IFF

ETSI



3GPP TR 38.903 version 17.2.0 Release 17 78 ETSI TR 138 903 V17.2.0 (2023-07)
Test case Frequency range Noise floor Minimum Estimated |Relaxation | Influence of
requirement SNRuotal noise
[dB/400MHZz]
MOP- FR2a N/A 20.7dBm/ChBW |16.33 (NOTE 0 0.1
EIRP (22.4-1.7) 1)
FR2b N/A 18.9dBm/ChBW [11.45 (NOTE 0 0.3
(20.6-1.7) 1)
MOP-TRP FR2a N/A 23dBm/ChBW 16.331()NOTE 0 0.1
FR2b N/A 23dBm/ChBW 11.451()NOTE 0 0.3
MOP- FR2a N/A 9.75dBm/ChBW |11.45 (NOTE 0 0.3
Spherical (Spherical — 1)
MBR=11.5-1.75)
FR2b N/A 7.6dBm/ChBW | 6.37 (NOTE 0 0.9
(Spherical — 1)
MBR=8-0.4)
MPR FR2a -7.6dBm/400MHz | 7.65dBm/ChBW [15.17 (NOTE 0 0.13
(EIRP-MPB- 1)
MPR-
T(MPR)=22.4-
0.75-9-5)
FR2b -5.5dBm/400MHz | 5.85dBm/ChBW [11.30 (NOTE 0 0.31
(EIRP-MPB- 1)
MPR-
T(MPR)=20.6-
0.75-9-5)
Configured FR2a N/A 16.33 (NOTE 0 0.1
pof’l\‘,gfwith 21.7dBm/ChBW b
(22.4-1.7+1)
power
boost
FR2b N/A 19.9dBm/ChBW [11.45 (NOTE 0 0.3
(20.6-1.7+1) 1)

Minimum FR2a - -2.54 (NOTE 8.4 1.0
output 10.6dBm/400MHz -13dBm 1) (with
power relaxation)

FR2b -5.5dBm/400MHz -13dBm -7.64 (NOTE 13.5 1.0
1) (with relaxation)

OFF FR2a N/A -35dBm/ChBW -24.54 30.4 1.0
power — (NOTE 2) (with relaxation)
TRP FR2b N/A <24.54 N/A Propose not to

(NOTE 2) test

OFF FR2a -7.6dBm/400MHz | -30dBm/ChBW -22.54 28.4 1.0
power — (NOTE 2) (with relaxation)

EIRP FR2b -5.5dBm/400MHz -24.64 30.5 1.0
(NOTE 2) (with relaxation)

Absolute Same as Minimum output power
power

tolerance

Relative FR2a - - 5.86 (NOTE 0 1.0
power 13.6dBm/100MHz |7.6dBm/100MHz 1)

tolerance FR2b - - 5.86 (NOTE 0 1.0

11.5dBm/100MHz |5.5dBm/100MHz 1)
Aggregate Same as Relative power tolerance
power
tolerance
Aggregate FR2a - - 5.86 (NOTE 0 1.0
power 13.6dBm/100MHz | 7.6dBm/100MHz 1)
tolerance FR2b - - 5.86 (NOTE 0 1.0
11.5dBm/100MHz |5.5dBm/100MHz 1)
SEM FR2a N/A -13dBm/1MHz 8.14 (NOTE 0 0.62
1)
FR2b N/A 5.86 (NOTE 0 1.0
1)
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ACLR
(CP)

FR2a

-7.6dBm/400MHz

Highest testable
MPR for
400MHz: 3dB
16.65dBm/ChBW
(EIRP-MPB-
MPR-T(MPR)
=22.4-0.75-3-2)

Actual lowest:
7.65dBm/ChBW
(EIRP-MPB-
MPR-
T(MPR)=22.4-
0.75-9-5)

22.86 (with
3dB MPR)
(NOTE 1)

N/A

FR2b

-5.5dBm/400MHz

Highest testable
MPR for
400MHz: 2dB
16.35dBm/ChBW
(EIRP-MPB-
MPR-T(MPR)
=20.6-0.75-2-
1.5)

Actual lowest:
5.85dBm/ChBW
(EIRP-MPB-
MPR-
T(MPR)=20.6-
0.75-9-5)

21.86 (with
2dB MPR)
(NOTE 1)

N/A

ACLR
(ACP)

FR2a

-7.6dBm/400MHz

Highest testable
MPR for
400MHz: 3dB
-0.35dBm/ChBW
(EIRP-MPB-
MPR-T(MPR)-
ACLR=22.4-
0.75-3-2-17)

Actual lowest:
-9.35
dBm/ChBW
(EIRP-MPB-
MPR-T(MPR)-
ACLR=22.4-
0.75-9-5-17)

5.86 (NOTE
1)

1.0

FR2b

-5.5dBm/400MHz

Highest testable
MPR for
400MHz: 2dB
0.35dBm/ChBW
(EIRP-MPB-
MPR-T(MPR)-
ACLR=20.6-
0.75-2-1.5-16)

Actual lowest:
-10.15
dBm/ChBW
(EIRP-MPB-
MPR-T(MPR)-
ACLR=20.6-
0.75-9-5-16)

5.86 (with
2dB MPR)
(NOTE 1)

1.0

General
Tx
spurious

6GHz <=f<=23.45GHz

N/A

-13dBm/1MHz

10.0 (NOTE
1)

23.45GHz<=f<=40GHz

N/A

-13dBm/1MHz

10.0 (NOTE
1)

40GHz<=f<=80GHz

N/A

-13dBm/1MHz

10.0 (NOTE
1)

0.41

ETSI




3GPP TR 38.903 version 17.2.0 Release 17 80 ETSI TR 138 903 V17.2.0 (2023-07)

TX n260 -23 -2dBm/100MHz | 0.86 (NOTE 5 1.0
spurious (Aggressor band : (-22dBm/MHz) 2) (with
Co- n257, n261) relaxation)
existence n257, n261 -27.7 -5dBm/100MHz | 2.56 (NOTE 3.3 1.0
(Aggressor band : (-25dBm/MHz) 2) (with
n260) relaxation)
23.6 GHz =f < -27.7 1dBm/200MHz | 5.56 (NOTE 0.3 1.0
24.0GHz (-22 dBm/MHz) 2) (with
relaxation)
36 GHz =f <37GHz -23dBm/MHz 7dBm/1000MHz |-0.14 (NOTE 6 1.0
(-23dBm/MHz) 2) (with
relaxation)
57 GHz < f < 66GHz N/A 2dBm/100MHz | 5.86 (NOTE 0 1.0
(-18dBm/MHz) 1)
Additional NS 202 -40 dBm/MHz ~ |-10dBm/100MHz |10 (NOTE 1) 0 0.41
spurious (7.25GHz <=f (-30 dBm/MH2z)
emission <=12.75GHz)
NS_202 -23 dBm/MHz -10dBm/100MHz |-7.14 (NOTE 13 1.0
(12.75GHz <=f (-30 dBm/MHz) 2) (with
<=23.45GHz) relaxation)
NS_202 -27.7 dBm/MHz 1dBm/200MHz | 5.56 (NOTE 0.3 1.0
(23.6GHz <=f (-22 dBm/MHz) 2) (with
<=24.0GHz) relaxation)
NS_202 -23 dBm/MHz -10dBm/100MHz |-7.14 (NOTE 13 1.0
(23.45GHz <=f (-30 dBm/MHz) 2) (with
<=40.8GHz) relaxation)
NS_202 -23 dBm/MHz -10dBm/100MHz |-7.14 (NOTE 13 1.0
(40.8GHz <=f (-30 dBm/MHz) 2) (with
<=66GHz) relaxation)
NS_203 -27.7 dBm/MHz | +1dBm/200MHz | 5.56 (NOTE 0.3 1.0
(23.6GHz <=f (-22dBm/MHz) 2) (with
<=24.0GHz) relaxation)
Rx 6GHz <=f<=20GHz -47dBm/1MHz -2.2 (NOTE 10.2 1.0 dB for
spurious 3) 23.45~40.8GHz,
20GHz<=f<=40GHz -47dBm/1MHz -11.34 17.2 0.64dB for
(NOTE 2) 6~23.45 and
40GHz<=f<=80GHz -47dBm/1MHz  |-25.1 (NOTE 33.1 40.8~80 GHz.
3)

NOTE 1: Estimated SNR is calculated based on agreed influence of noise.
NOTE 2: Estimated SNR is calculated based on agreed relaxation value: Estimated SNR = 6dB - relaxation.
NOTE 3: Estimated SNR is calculated based on agreed relaxation value: Estimated SNR = 8dB - relaxation.
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Table B.2.2.27-2: Uncertainty value for influence of noise for PC1 for IFF

Test case Frequency range Relaxation [dB] Influence of noise [dB]
MOP-EIRP FR2a 0 0.13
FR2b 0 0.2
MOP-TRP FR2a 0 0.13
FR2b 0 0.27
. FR2a 0 0.2
MOP-Spherical FR2b 0 0.35
FR2a 0 0.13
MPR FR2b 0 0.3
Minimum output FR2a 0 0.3
power FR2b 0 0.6
OFF power — FR2a Same as defined for PC3 in Table B.2.2.27-1
TRP FR2b Same as defined for PC3 in Table B.2.2.27-1
FR2a 0 1.81 (NOTE 1, 2)
SEM FR2b 0 TBD
FR2a 0 0.95
ACLR (ACP) FR2b 0 0.95
General Tx 6GHz <=f<12.75GHz Same as defined for PC3 in Table B.2.2.27-1
spurious 12.75GHz<=f<66GHz 0 | 1.08 (NOTE 1, 3)

66GHz<=f<=80GHz

Same as defined for

PC3in Table B.2.2.27-1

Tx spurious Co- n260
existence (Aggressor band : n257, 5 (Same as PC3) 2.34 (NOTE 1, 4)
n261)
( Aggrers]igagﬁgl: n260) | 33 (Sameas PC3) 2.34 (NOTE 1, 4)
23.6 GHz = f <24.0GHz 0.3 (Same as PC3) 2.34 (NOTE 1, 4)
57 GHz <f < 66GHz Same as defined for PC3 in Table B.2.2.27-1
Additional NS_202 Same as defined for PC3 in Table B.2.2.27-1
spurious (7.25GHz <=f
emission <=12.75GHz)
NS 202 13 (Same as PC3) 2.34 (NOTE 1, 4)
(12.75GHz <=f
<=23.45GHz)
pa e ar e S L, | 0.3 (Same as PC3) 2.34 (NOTE 1, 4)
NS_202
(23.45GHz <=f 13 (Same as PC3) 2.34 (NOTE 1, 4)
<=40.8GHz)
( 40.SGH’;|S<_=?22=666H2) 13 (Same as PC3) 2.34 (NOTE 1, 4)
6GHz <=f<=20GHz Same as defined for PC3 in Table B.2.2.27-1
Rx spurious 20GHz<=f<=40GHz Same as defined for PC3 in Table B.2.2.27-1

40GHz<=f<=80GHz

Same as defined for

PC3in Table B.2.2.27-1

NOTE 1: values assuming up to 6% of grid points with EIRP > 43dBm.
NOTE 2: values assuming SNR = -7.9dB for points with EIRP > 43dBm / SNR = 8.14dB otherwise.
NOTE 3: values assuming SNR = -5dB for points with EIRP > 43dBm / SNR = 10dB otherwise.
NOTE 4: values assuming SNR = -9dB for points with EIRP > 43dBm / SNR = 6dB otherwise and

considering the proposed relaxation.

Table B.2.2.27-3: Uncertainty value for influence of noise for PC5 for IFF

Test case Frequency range Relaxation [dB] Influence of noise [dB]

MOP-EIRP FR2a 0 0.13

MOP-TRP FR2a 0 0.13
MOP-Spherical FR2a 0 0.2
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Table B.2.2.27-4: Uncertainty value for influence of noise for PC6 for IFF

| Testcase | Frequency range Relaxation Influence of noise |

MOP-EIRP FR2a FES FES
MOP-TRP FR2a FES FES
MOP-Spherical FR2a FFS FFS
MPR FR2a FFS FES
Minimum output FR2a FFS FFS

power

OFF power — FR2a FFS
TRP
SEM FR2a FFS FES
ACLR (ACP) FR2a FES FES
12.75GHz<=f<66GHz FFS FES
Tx spurious Co- n260 FFS FFS
existence (Aggressor band :
n257, n261)
n257, n261 FFS FFS
(Aggressor band :
n260)
23.6 GHz =f < FFS FFS
24.0GHz
Additional 23.6 GHz=f < FFS FFS
spurious 24.0GHz
emission
20GHz<=f<=40GHz FES

B.2.2.28 Systematic error related to beam peak search
SeeB.2.1.28.

The uncertainty value of systematic error related to beam peak search is estimated as below table and used across clause
B.

Table B.2.2.28-1: Uncertainty value for systematic error related to beam peak search for IFF

Power class |Uncertainty value
PC1, PC5 0.7
PC3 0.5
PC6 FFS

B.2.2.29 Influence of spherical coverage grid
See B.2.1.29.

The uncertainty value of influence of spherical coverage grid is estimated as below table and used across clause B.

Table B.2.2.29-1: Uncertainty value for influence of spherical coverage grid for IFF

Power |Uncertainty | Distribution of Divisor Standard
class value the probability uncertainty
(0) [dB]
PC1, 0.13 Actual 1.00 0.13
PC5
PC3 0.12 Actual 1.00 0.12
PC6 FFS Actual FFS FFS

B.2.2.30 Systematic error related to EIS spherical coverage
See B.2.1.30.
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The uncertainty value of systematic error related to EIS spherical coverage is estimated as below table and used across
clause B.

Table B.2.2.30-1: Uncertainty value for systematic error related to EIS spherical coverage for IFF

Power class Uncertainty value

PC1, PC5 DL power step size, 0.2
PC3 DL power step size, 0.2
PC6 DL power step size, 0.2

B.2.2.31 Misalignment of DUT due to change of DUT orientation

See B.2.1.31.

The uncertainty value of misalignment of DUT due to change of DUT orientation is estimated as bel ow table and used
across clause B.

Table B.2.2.31-1: Uncertainty value for misalignment of DUT due to change of DUT orientation for IFF

Power |Uncertainty | Distribution of Divisor Standard
class value the probability uncertainty
(o) [dB]
PC1, 0.10 Actual 1.00 0.10
PC5
PC3 0.10 Actual 1.00 0.10
PC6 0.10 Actual 1.00 0.10

B.2.2.32 Additional Impact of Interferer ACLR

SeeB.2.1.32.
The uncertainty value of additional Impact of Interferer ACLR is estimated as below table and used across clause B.

Table B.2.2.32-1: Uncertainty value for additional Impact of Interferer ACLR for IFF

Power class Uncertainty value
PC1, PC3, PC5, PC6 0.7

B.2.2.33 Modulated Interferer uncertainty

See B.2.1.33.

The uncertainty value of modulated Interferer uncertainty is estimated as below table and used across clause B.

Table B.2.2.33-1: Uncertainty value for modulated Interferer uncertainty for IFF

Power |Uncertainty | Distribution of Divisor Standard
class value the probability uncertainty
(o) [dB]
PC1, 2.9 Normal 2 1.45
PC5
PC3 2.9 Normal 2 1.45
PC6 2.9 Normal 2 1.45
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B.2.2.34 Void

B.2.2.35 Influence of offset antenna for blocker signal

See B.2.1.35.

B.2.2.36 Uncertainty of the RF relative power measurement equipment
See B.2.1.36.

The uncertainty value of uncertainty of the RF relative power measurement equipment is estimated as below table and
used across clause B.

Table B.2.2.36-1: Uncertainty value for uncertainty of the RF relative power measurement equipment

for IFF
Power |Uncertainty | Distribution of Divisor Standard
class value the probability uncertainty
(0) [dB]
[PC1 | TBD | Normal | 2 | TBD |
PC3 [0.4] Normal 2 [0.2]
PC6 TBD Normal 2 TBD

B.2.3 Measurement error contribution descriptions for NFTF

B.2.3.1 Axes Alignment

Includes the following mechanical aignment errors:

- Theuncertainty related with the lateral displacement between the horizontal and vertical axes of the DUT
positioner.

- Thedifferencesfrom 90° of the angle between the horizontal and vertical axes.
- The horizontal mis-pointing of the horizontal axis to the probe reference point for Theta=0°.

These mechanical errors can result in sampling the field on a non-ideal sphere. This uncertainty can be considered to
have a normal distribution.

B.2.3.2 Measurement Distance uncertainty

SeeB.2.1.2.

B.2.3.3 Quality of the Quiet Zone

SeeB.2.1.3.

B.2.3.4 Mismatch
SeeB.2.1.4.

B.2.3.5 Multiple Reflections: Coupling Measurement Antenna and DUT

The multiple reflections occur when a portion of the transmitted signal is reflected form the receiving antenna back to
the transmitting antenna and re-reflected by the transmitting antenna back to the receiving antenna. This uncertainty can
be determined by multiple measurements of the DUT when at different distance from the probes. This uncertainty is
assumed to have a U-shaped distribution.
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B.2.3.6 Uncertainty of the RF power measurement equipment
SeeB.2.1.6.

B.2.3.7 Phase curvature
SeeB.2.1.7.

B.2.3.8 Amplifier uncertainties
SeeB.2.1.8.

B.2.3.9 Random uncertainty
SeeB.2.1.9.

B.2.3.10 Influence of the XPD

Refer to B.2.1.10. If the Probe Polarization Amplitude and Phase is measured and corrected for then this uncertainty
term can be considered to be zero.

B.2.3.11 NF to FF truncation

The measured near field is expanded using a finite set of spherical modes. The number of modesis linked to number of
samples. The filtering effect generated by the finite number of modes can improve measurement results by removing
signals from outside the physical area of the DUT. Care must be taken in order to make sure the removed signals are not
from the DUT itself. Thisterm also includes the uncertainty related to the scan areatruncation. This uncertainty is
usually negligible. This uncertainty is assumed to have a normal distribution.

B.2.3.12 Probe Polarization Amplitude and Phase

The amplitude and phase of the probe polarization coefficients should be measured. This uncertainty is assumed to have
anormal distribution.

B.2.3.13 Probe Array Uniformity (for multi-probe systems only)
Thisisthe uncertainty due to the fact that different probes are used for each physical position. Different probes have
different radiation patterns. Generaly, the probe array is calibrated so that the uniformity of the probesis achieved. This

uncertainty term must be considered if the amplitude and phase of each probe is not identical or corrected for. This
uncertainty is assumed to have a normal distribution

B.2.3.14 Uncertainty of the Network Analyzer

SeeB.2.1.14.

B.2.3.15 Uncertainty of the absolute gain of the calibration antenna
SeeB.2.1.15.

B.2.3.16 Phase Recovery Non-Linearity over signal bandwidth
This uncertainty originates from the non-linearity of the phase recovery for wide band signal. The phase recovery can

be due to either phase non-linearity of the receiver and/or the DUT itself. The method to quantify the non-linaritesis not
defined.
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B.2.3.17 Probe Pattern Effect

The probe/s pattern/s is assumed to be known so that the DUT measurement in near field can be corrected when
performing the near field to far field transform. If the probe pattern is known, then the uncertainty termis zero. Thereis
no direct dependence between the DUT pattern and the probe pattern in near field measurements. This uncertainty is
assumed to have anormal distribution.

B.2.3.18 Phase centre offset of calibration

SeeB.2.1.18.

B.2.3.19 Quality of the Quiet Zone for Calibration Process

See B.2.1.19.

B.2.3.20 Phase Drift and Noise

This uncertainty is due to the noise level and drift of the test range and should be determined or measured at the DUT
location. The noise level is usually measured with a Spectrum Analyzer. This uncertainty is assumed to have a normal
distribution.

B.2.3.21 Mismatch in the connection of the calibration antenna

SeeB.2.14.

B.2.3.22 Influence of TRP measurement grid

SeeB.2.1.22.

B.2.3.23
B.2.3.24

B.2.3.25 Leakage and Crosstalk

This uncertainty can be addressed by measurements on the actual system setup. The leakage and crosstalk cannot be
separated from the random amplitude and phase errors so that the relative importance should be determined. This
uncertainty is assumed to have anormal distribution.

B.2.3.26 Systematic error due to TRP calculation/quadrature

See B.2.1.24.

B.2.3.27 Multiple measurement antenna uncertainty

See B.2.1.25.

B.2.3.28 DUT repositioning
See B.2.1.26.

B.2.3.29 Influence of noise
SeeB.2.1.27.
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B.2.3.30 Uncertainty of the RF relative power measurement equipment

See B.2.1.36.

B.3 UE maximum output power

Following tables summarize the MU threshold for EIRP and TRP measurements for UE maximum output power. The
origin MU values for different test setups with varies parameters can be found in following clauses.

Table B.3-1: MU threshold for EIRP measurement for UE maximum output power

Power | Frequency MBW Power | Threshold | Threshold
Class (NOTE2) | MU value MU value
for NTC for ETC
[dB] [dB]
(NOTE1) (NOTE1)
PC3 23.45GHz BW <= | P =Max 5.08 5.35
<=f<= 400MHz | Output
32.125GHz Power
32.125GHz 5.28 5.55
<f<=
40.8GHz
PC1 23.45GHz BW <= | P =Max 5.33 5.60
<=f<= 400MHz | Output
32.125GHz Power
32.125GHz 5.40 5.67
<f<=
40.8GHz
PC5 23.45GHz BW <= | P =Max 5.33 5.60
<=f<= 400MHz | Output
32.125GHz Power
NOTE 1: Total EIRP Expanded MU for IFF for Quiet Zone size <30cm in
Table B.3.2-2 for PC3 UEs (NTC), in Table B.3.2-8 for PC3
UEs (ETC) and B.3.2-6 (NTC) and B.3.2-9 (ETC) for PC1 and
PC5 UEs.
NOTE 2: Max output power level for device with corresponding power
class.

Table B.3-2: MU threshold for TRP measurement for UE maximum output power

Power Frequency MBW Power Threshold | Threshold
Class (NOTE2) MU value | MU value
for NTC for ETC
[dB] [dB]
(NOTE 1) (NOTE 1)
PC3 23.45GHz BW <= 400MHz P = Max 4.61 4.87
<=f<= Output Power
32.125GHz
32.125GHz 4.81 5.07
<f<=
40.8GHz
PC1 23.45GHz BW <= 400MHz P = Max 4.64 4.90
<=f<= Output Power
32.125GHz
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32.125GHz 4.78 5.04
<f<=
40.8GHz

PC5 23.45GHz BW <= 400MHz P = Max 4.64 4.90
<=f<= Output Power
32.125GHz
NOTE 1: Total TRP Expanded MU for IFF for Quiet Zone size < 30cm in Table B.3.2-2 for PC3 UEs (NTC), in Table
B.3.2-8 for PC3 UEs (ETC) and B.3.2-6 (NTC) and B.3.2-9 (ETC) for PC1 and PC5 UEs.
NOTE 2: Max output power level for device with corresponding power class.

Table B.3-3: MU threshold for Spherical coverage measurement for UE maximum output power

Power Frequency MBW Power Threshold
Class MU value
(NOTE 1)
PC3 23.45GHz BW <= P =TBD 4.78
<=f<= 400MHz
32.125GHz
32.125GHz 5.38
<f<=
40.8GHz
PC1 23.45GHz BW <= P =TBD 4.69
<=f<= 400MHz
32.125GHz
32.125GHz 4.84
<f<=
40.8GHz
PC5 23.45GHz BW <= P =TBD 4.69
<=f<= 400MHz
32.125GHz
NOTE 1: Total Spherical coverage Expanded MU for IFF for Quiet
Zone size < 30cm in Tables B.3.2-4 for PC3 UEs and B.3.2-7
for PC1 and PC5 UEs

B.3.1 Uncertainty budget format and assessment for DFF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.3.1-1.
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Table B.3.1-1: Uncertainty contributions for EIRP and TRP measurement

ub | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Positioning misalignment B.2.1.1
2 Measure distance uncertainty B.2.1.2
3 Quality of quiet zone B.2.1.3
4 Mismatch B.2.1.4
5 Standing Wave Between the DUT and measurement antenna B.2.1.5
6 Uncertainty of the RF power measurement equipment B.2.1.6
7 Phase curvature B.2.1.7
8 Amplifier uncertainties B.2.1.8
9 Random uncertainty B.2.1.9
10 Influence of the XPD B.2.1.10
11 Insertion Loss Variation B.2.1.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.1.12
13 Influence of TRP measurement grid B.2.1.22
14 Influence of beam peak search grid B.2.1.23
15 Multiple measurement antenna uncertainty B.2.1.25
16 DUT repositioning B.2.1.26
17 Influence of spherical coverage grid B.2.1.29
Stage 1: Calibration measurement
18 Mismatch B.2.1.4
19 Amplifier uncertainties B.2.1.8
20 Misalignment of positioning System B.2.1.13
21 Uncertainty of the Network Analyzer B.2.1.14
22 Uncertainty of the absolute gain of the calibration antenna B.2.1.15
23 Positioning and pointing misalignment between the reference antenna and B.2.1.16
the measurement antenna
24 Phase centre offset of calibration antenna B.2.1.18
25 Quality of quiet zone for calibration process B.2.1.19
26 Standing wave between reference calibration antenna and measurement B.2.1.20
antenna
27 Influence of the calibration antenna feed cable B.2.1.21
28 Insertion Loss Variation B.2.1.11
Systematic uncertainties
29 Systematic error due to TRP calculation/quadrature B.2.1.24
30 Influence of noise B.2.1.27
31 Systematic error related to beam peak search B.2.1.28

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- Theuncertainty assessment has been derived for the case of D = [5 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, P
= [maximum output power].

- Theuncertainty assessment for EIRP and TRP is provided in Table B.3.1-2.
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Table B.3.1-2: Uncertainty assessment for EIRP and TRP measurement (f=TBD, D=TBD)
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uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(0) [dB]
Stage 2: DUT measurement
1 Positioning misalignment
2 Measure distance uncertainty
3 Quality of quiet zone (NOTE 2)
4 Mismatch (NOTE 3)
5 Standing Wave Between the DUT
and measurement antenna
6 Uncertainty of the RF power
measurement equipment (NOTE 4)
7 Phase curvature
8 Amplifier uncertainties
9 Random uncertainty
10 Influence of the XPD
11 Insertion Loss Variation
12 RF leakage (from measurement
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.25 Actual 1 0.25
grid (NOTE 5)
14 Influence of beam peak search grid 0.0 Actual 1 0.0
(NOTE 6)
15 Multiple measurement antenna
uncertainty
16 DUT repositioning
17 Influence of spherical coverage 0.12 Actual 1 0.12
grid (NOTE 8)
Stage 1: Calibration measurement
18 Mismatch
19  |Amplifier uncertainties
20 Misalignment of positioning
System
21 Uncertainty of the Network
Analyzer
22 Uncertainty of the absolute gain of
the calibration antenna
23 Positioning and pointing
misalignment between the
reference antenna and the
measurement antenna
24 Phase centre offset of calibration
antenna
25 Quality of quiet zone for calibration
process (NOTE 2)
26 Standing wave between reference
calibration antenna and
measurement antenna
27 Influence of the calibration antenna
feed cable
28 Insertion Loss Variation
Systematic uncertainties (NOTE 7) Value
29 Systematic error due to TRP calculation/quadrature (NOTE 5) 0.00
30 Influence of noise
31 Systematic error related to beam peak search (NOTE 6) 0.5
Total measurement uncertainty Value
EIRP Expanded uncertainty (1.960 — confidence interval of 95 %) [dB] TBD
TRP Expanded uncertainty (1.960 — confidence interval of 95 %) [dB] TBD
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NOTE 1: The impact of phase variation on EIRP shall be taken into account during final MU definition
for the test method.

NOTE 2: The quality of quiet zone is different for EIRP and TRP in normal temperature conditions. For
TRP, the standard uncertainty is FFS; for EIRP, the standard uncertainty of quiet zone is
FFS.

NOTE 3: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 4: The assessment assumes maximum DUT output power.

NOTE 5: This contributor shall only be considered for TRP measurements.

NOTE 6: This contributor shall only be considered for EIRP measurements.

NOTE 7: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.

NOTE 8: This contributor shall only be considered for spherical EIRP measurements

B.3.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.3.2-1.

Table B.3.2-1: Uncertainty contributions for EIRP and TRP measurement

uiD | Description of uncertainty contribution |Details in clause
Stage 2: DUT measurement
1 Positioning misalignment B.2.2.1
2 Measure distance uncertainty B.2.2.2
3 Quality of Quiet Zone B.2.2.3
4 Mismatch B.2.2.4
5 Standing wave between the DUT and measurement antenna B.2.2.5
6 Uncertainty of the RF power measurement equipment B.2.2.6
7 Phase curvature B.2.2.7
8 Amplifier uncertainties B.2.2.8
9 Random uncertainty B.2.2.9
10 Influence of the XPD B.2.2.10
11 Insertion Loss Variation B.2.2.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.2.12
13 Influence of TRP measurement grid B.2.2.22
14 Influence of beam peak search grid B.2.2.23
15 Multiple measurement antenna uncertainty B.2.2.25
16 DUT repositioning B.2.2.26
[17 [Influence of spherical coverage grid |  B.2.2.29 |
Stage 1: Calibration measurement
18 Mismatch B.2.2.4
19 Amplifier Uncertainties B.2.2.8
20 Misalignment of positioning System B.2.2.13
21 Uncertainty of the Network Analyzer B.2.2.14
22 Uncertainty of the absolute gain of the calibration antenna B.2.2.15
23 Positioning and pointing misalignment between the reference antenna and B.2.2.16
the measurement antenna
24 Phase centre offset of calibration antenna B.2.2.18
25 Quality of quiet zone for calibration process B.2.2.19
26 Standing wave between reference calibration antenna and measurement B.2.2.20
antenna
27 Influence of the calibration antenna feed cable B.2.2.21
28 Insertion Loss Variation B.2.1.11
Systematic uncertainties
29 Systematic error due to TRP calculation/quadrature B.2.2.24
30 Influence of noise B.2.1.27
31 Systematic error related to beam peak search B.2.2.28

The uncertainty assessment tables are organized as follows:

- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D
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- The uncertainty assessment has been derived for the case of Quiet Zone size <[30 cm], f = {23.45GHz,
32.125GHz, 40.8GHz}, [P = maximum output power].

- The uncertainty assessment for EIRP and TRP in normal temperature conditionsis provided in Table B.3.2-2 for
PC3 UEsand in Table B.3.2-6 for PC1 and PC5 UEs.

- The uncertainty assessment for EIRP and TRP in extreme temperature conditionsis provided in Table B.3.2-8
for PC3 UEsand in Table B.3.2-9 for PC1 and PC5 UEs.

- The uncertainty assessment for Spherical coverageis provided in Table B.3.2-4 for PC3 UEsin Table B.3.2-7
for PC1 and PC5 UEs.
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Table B.3.2-2: Uncertainty assessment for EIRP and TRP measurement (f=23.45GHz, 32.125GHz,
40.8GHz, Quiet Zone size £ 30 cm) for PC3 UEs and normal temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 1) 0.6 Actual 1.00 0.6
4 Mismatch 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.16 Normal 2.00 1.08
measurement equipment (NOTE 3)
7 Phase curvature 0.00 U-shaped 141 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 1.41 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.25 Actual 1 0.25
grid (NOTE 4)
14 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 5)
15 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 9)
16 0.00 (NOTE Rectangular 1.73 0.00 (NOTE
I 4) 4)
DUT repositioning 0.08 (NOTE 0.05 (NOTE
5) 5)
Stage 1: Calibration measurement
17 Mismatch 0.00 U-shaped 141 0.00
18  |Amplifier Uncertainties 0.00 Normal 2.00 0.00
19 Misalignment of positioning 0.00 Normal 2.00 0.00
System
20 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer
21 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
22 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
24 Quality of quiet zone for calibration 0.4 Actual 1.00 0.4
process (NOTE 1)
25 Standing wave between reference 0.00 U-shaped 141 0.00
calibration antenna and
measurement antenna
26 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
27 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 6) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 4) 0.00
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.1
29 Influence of noise (32.125GHz < f <= 40.8GHz) 0.3
30 Systematic error related to beam peak search (NOTE 5) 0.5
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 5.08
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 5.28
95 %) [dB]
TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval of 4.61
95 %) [dB]
TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 4.81
95 %) [dB]
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NOTE 1: The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in
clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.

NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 3: The assessment assumes maximum DUT output power.

NOTE 4: This contributor shall only be considered for TRP measurements.

NOTE 5: This contributor shall only be considered for EIRP measurements.

NOTE 6: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 7: Void.

NOTE 8: Void

NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.
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Table B.3.2-3: Void

Table B.3.2-4: Uncertainty assessment for Spherical coverage measurement (f=23.45GHz, 32.125GHz,
40.8GHz, Quiet Zone size £ 30 cm) for PC3 UEs and normal temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement

1 Positioning misalignment 0.00 Normal 2.00 0.00

2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00

3 Quality of Quiet Zone (NOTE 1) 0.6 Actual 1.00 0.6

4 Mismatch 1.30 Actual 1.00 1.30

5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00

and measurement antenna

6 Uncertainty of the RF power 2.16 Normal 2.00 1.08

measurement equipment (NOTE 3)

7 Phase curvature 0.00 U-shaped 141 0.00

8 Amplifier uncertainties 2.1 Normal 2.00 1.05

9 Random uncertainty 0.50 Normal 2.00 0.25

10 Influence of the XPD 0.01 U-shaped 1.41 0.00

11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00

12 RF leakage (from measurement 0.00 Actual 1.00 0.00

antenna to the receiver/transmitter)

13 Multiple measurement antenna 0.15 Actual 1 0.15

uncertainty (NOTE 5)
14 DUT repositioning 0.00 Rectangular 1.73 0.00
15 Influence of spherical coverage 0.12 Actual 1 0.12
grid
Stage 1: Calibration measurement

16 Mismatch 0.00 U-shaped 141 0.00

17 Amplifier Uncertainties 0.00 Normal 2.00 0.00

18 Misalignment of positioning 0.00 Normal 2.00 0.00

System
19 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer

20 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30

the calibration antenna

21 Positioning and pointing 0.01 Rectangular 1.73 0.00

misalignment between the
reference antenna and the
measurement antenna

22 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00

antenna
23 Quality of quiet zone for calibration 0.4 Actual 1.00 0.4
process (NOTE 1)

24  |Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna

25 Influence of the calibration antenna 0.14 Normal 2.00 0.07

feed cable

26 Insertion Loss Variation 0.00 Rectangular 1.73 0.00

Systematic uncertainties (NOTE 4) Value

27 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.3

27 Influence of noise (32.125GHz < f <= 40.8GHz) 0.9

Total measurement uncertainty Value
Spherical coverage Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - 4.78
confidence interval of 95 %) [dB]
Spherical coverage Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - 5.38
confidence interval of 95 %) [dB]

NOTE 1: The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in
clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.

NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 3: The assessment assumes maximum DUT output power.

NOTE 4: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 5: Applies to the system which has a structure of mechanical feed antenna positioning.
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Table B.3.2-5: Void

Table B.3.2-6: Uncertainty assessment for EIRP and TRP measurement (f=23.45GHz, 32.125GHz,
40.8GHz, Quiet Zone size £ 30 cm) for PC1 and PC5 UEs and normal temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.02 Normal 2.00 0.01
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 1) 0.6 Actual 1.00 0.6
4 Mismatch 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 141 0.00
and measurement antenna
6 Uncertainty of the RF power 2.16 Normal 2.00 1.08
measurement equipment (NOTE 3)
7 Phase curvature 0.00 U-shaped 141 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 1.41 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.25 Actual 1 0.25
grid (NOTE 4)
14 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 5)
15 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 9)
16 0.00 (NOTE Rectangular 1.73 0.00 (NOTE
— 4) 4)
DUT repositioning 0.35 (NOTE 0.20 (NOTE
5) 5)
Stage 1: Calibration measurement
17 Mismatch 0.00 U-shaped 141 0.00
18  |Amplifier Uncertainties 0.00 Normal 2.00 0.00
19 Misalignment of positioning 0.00 Normal 2.00 0.00
System
20 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer
21 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
22 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
24 Quiality of quiet zone for calibration 0.4 Actual 1.00 0.4
process (NOTE 1)
25 Standing wave between reference 0.00 U-shaped 141 0.00
calibration antenna and
measurement antenna
26 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
27 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 6) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 4) 0.00
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.13
29 0.27 (NOTE
: _ 4)
Influence of noise (32.125GHz < f <= 40.8GHz) 0.20 (NOTE
5)
30 Systematic error related to beam peak search (NOTE 5) 0.7
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval of 5.33
95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 95 5.40
%) [dB]
TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval of 4.64
95 %) [dB]
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TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 95 4.78
%) [dB]

NOTE 1: The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in
clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.

NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 3: The assessment assumes maximum DUT output power.

NOTE 4: This contributor shall only be considered for TRP measurements.

NOTE 5: This contributor shall only be considered for EIRP measurements.

NOTE 6: In order to obtain the total measurement uncertainty, systematic uncertainties have to be added
to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 7: Void.

NOTE 8: Void

NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.

ETSI



3GPP TR 38.903 version 17.2.0 Release 17

102

ETSI TR 138 903 V17.2.0 (2023-07)

Table B.3.2-7: Uncertainty assessment for Spherical coverage measurement (f=23.45GHz, 32.125GHz,
40.8GHz, Quiet Zone size £ 30 cm) for PC1 and PC5 UEs and normal temperature condition

uiD Uncertainty source Uncertainty |[Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement

1 Positioning misalignment 0.02 Normal 2.00 0.01

2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00

3 Quality of Quiet Zone (NOTE 1) 0.60 Actual 1.00 0.60

4 Mismatch 1.30 Actual 1.00 1.30

5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00

and measurement antenna ' )

6 Uncertainty of the RF power 216 Normal 2.00 1.08

measurement equipment (NOTE 3) ' )

7 Phase curvature 0.00 U-shaped 1.41 0.00

8 Amplifier uncertainties 2.10 Normal 2.00 1.05

9 Random uncertainty 0.50 Normal 2.00 0.25

10 Influence of the XPD 0.01 U-shaped 1.41 0.00

11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00

12 RF leakage (from measurement 0.00 Actual 1.00 0.00

antenna to the receiver/transmitter) ' )

13 Multiple measurement antenna Actual 1

uncertainty (NOTE 5) 0.15 0.15
14 DUT repositioning 0.00 Rectangular 1.73 0.00
15 Influence of spherical coverage 0.13 Actual 1 0.13
grid
Stage 1: Calibration measurement

16  |Mismatch 0.00 U-shaped 141 0.00

17 Amplifier Uncertainties 0.00 Normal 2.00 0.00

18 Misalignment of positioning 0.00 Normal 2.00 0.00

System
19 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer

20 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30

the calibration antenna ) )

21 Positioning and pointing Rectangular 1.73

misalignment between the 0.01 0.00
reference antenna and the
measurement antenna

22 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00

antenna

23 Quality of quiet zone for calibration Actual 1.00

process (NOTE 1) 0.40 0.40

24 Standing wave between reference U-shaped 1.41

calibration antenna and 0.00 0.00
measurement antenna

25 Influence of the calibration antenna Normal 2.00

feed cable 0.14 0.07

26 Insertion Loss Variation 0.00 Rectangular 1.73 0.00

Systematic uncertainties (NOTE 4) Value

27 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.20

27 Influence of noise (32.125GHz < f <= 40.8GHz) 0.35

Total measurement uncertainty Value

Spherical coverage Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - 4.69
confidence interval of 95 %) [dB]

Spherical coverage Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - 4.84
confidence interval of 95 %) [dB]

NOTE 1: The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in
clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.

NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 3: The assessment assumes maximum DUT output power.

NOTE 4: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 5: Applies to the system which has a structure of mechanical feed antenna positioning.
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Table B.3.2-8: Uncertainty assessment for EIRP and TRP measurement (f=23.45GHz, 32.125GHz,
40.8GHz, Quiet Zone size £ 30 cm) for PC3 UEs and extreme temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 1) 0.9 Actual 1.00 0.9
4 Mismatch 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.16 Normal 2.00 1.08
measurement equipment (NOTE 3)
7 Phase curvature 0.00 U-shaped 141 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 1.41 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.25 Actual 1 0.25
grid (NOTE 4)
14 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 5)
15 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 7)
16 0.00 (NOTE Rectangular 1.73 0.00 (NOTE
I 4) 4)
DUT repositioning 0.08 (NOTE 0.05 (NOTE
5) 5)
Stage 1: Calibration measurement
17 Mismatch 0.00 U-shaped 141 0.00
18  |Amplifier Uncertainties 0.00 Normal 2.00 0.00
19 Misalignment of positioning 0.00 Normal 2.00 0.00
System
20 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer
21 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
22 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
24 Quality of quiet zone for calibration 0.6 Actual 1.00 0.6
process (NOTE 1)
25 Standing wave between reference 0.00 U-shaped 141 0.00
calibration antenna and
measurement antenna
26 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
27 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 6) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 4) 0.00
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.1
29 Influence of noise (32.125GHz < f <= 40.8GHz) 0.3
30 Systematic error related to beam peak search (NOTE 5) 0.5
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 5.35
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 5.55
95 %) [dB]
TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval of 4.87
95 %) [dB]
TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 5.07
95 %) [dB]
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NOTE 1: The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in
clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm. The ETC QoQZ MU and
ETC calibration path losses shall be applied to the NTC test cases if the ETC environment is
used for NTC test cases.

NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 3: The assessment assumes maximum DUT output power.

NOTE 4: This contributor shall only be considered for TRP measurements.

NOTE 5: This contributor shall only be considered for EIRP measurements.

NOTE 6: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 7: Applies to the system which has a structure of mechanical feed antenna positioning.
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Table B.3.2-9: Uncertainty assessment for EIRP and TRP measurement (f=23.45GHz, 32.125GHz,
40.8GHz, Quiet Zone size £ 30 cm) for PC1 and PC5 UEs and extreme temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.02 Normal 2.00 0.01
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 1) 0.90 Actual 1.00 0.90
4 Mismatch 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna ' )
6 Uncertainty of the RF power 216 Normal 2.00 1.08
measurement equipment (NOTE 3) ' '
7 Phase curvature 0.00 U-shaped 141 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 1.41 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter) ' '
13 Influence of TRP measurement Actual 1
grid (NOTE 4) 0.25 0.25
14 Influence of beam peak search grid Actual 1
(NOTE 5) 0.00 0.00
15 Multiple measurement antenna Actual 1
uncertainty (NOTE 7) 0.15 0.15
16 0.00 (NOTE Rectangular 1.73 0.00 (NOTE
I 4) 4)
DUT repositioning 0.35 (NOTE 0.20 (NOTE
5) 5)
Stage 1: Calibration measurement
17 Mismatch 0.00 U-shaped 141 0.00
18  |Amplifier Uncertainties 0.00 Normal 2.00 0.00
19 Misalignment of positioning 0.00 Normal 2.00 0.00
System
20 Uncertainty of the Network Normal 2.00
Analyzer 1.50 0.75
21 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna ' )
22 Positioning and pointing Rectangular 1.73
misalignment between the 0.01 0.00
reference antenna and the
measurement antenna
23 Phase centre offset of calibration Rectangular 1.73
antenna 0.00 0.00
24 Quality of quiet zone for calibration Actual 1.00
process (NOTE 1) 0.60 0.60
25 Standing wave between reference U-shaped 1.41
calibration antenna and 0.00 0.00
measurement antenna
26 Influence of the calibration antenna Normal 2.00
feed cable 0.14 0.07
27 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 6) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 4) 0.00
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.13
29 0.27 (NOTE
: _ 4)
Influence of noise (32.125GHz < f <= 40.8GHz) 0.20 (NOTE
5)
30 Systematic error related to beam peak search (NOTE 5) 0.7
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval
5.60
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of
5.67
95 %) [dB]
TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval of 4.90
95 %) [dB] '
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TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of
95 %) [dB]

NOTE 1: The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in
clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm. The ETC QoQZ MU and
ETC calibration path losses shall be applied to the NTC test cases if the ETC environment is
used for NTC test cases.

NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 3: The assessment assumes maximum DUT output power.

NOTE 4: This contributor shall only be considered for TRP measurements.

NOTE 5: This contributor shall only be considered for EIRP measurements.

NOTE 6: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 7: Applies to the system which has a structure of mechanical feed antenna positioning.

5.04

B.3.3 Uncertainty budget format and assessment for NFTF
The uncertainty contributions that may impact the overall MU value are listed in Table B.3.3-1.

Table B.3.3-1: Uncertainty contributions for EIRP and TRP measurement

uib Description of uncertainty contribution Details in
paragraph
Stage 2: EIRP Near Field Radiation Pattern Measurement and EIRP Near Field DUT power
measurement
1 | Axis Alignment B.2.3.1
2 | Measurement Distance Uncertainty B.2.3.2
3 | Quality of the Quiet Zone B.2.3.3
4 Mismatch B.2.3.4
5 Multiple Reflections: Coupling between Measurement Antenna and DUT B.2.3.5
6 | Uncertainty of the RF power measurement equipment B.2.3.6
7 | Phase curvature B.2.3.7
8 | Amplifier uncertainties B.2.3.8
9 Random uncertainty B.2.3.9
10 | Influence of the XPD B.2.3.10
11 | NF to FF truncation B.2.3.11
12 | Probe Polarization Amplitude and Phase B.2.3.12
13 | Probe Array Uniformity (for multi-probe systems only) B.2.3.13
14 | Phase Recovery Non-Linearity over signal bandwidth B.2.3.16
15 | Probe Pattern Effect B.2.3.17
16 | Phase Drift and Noise B.2.3.20
17 | Leakage and Crosstalk B.2.3.25
Stage 1: Calibration measurement

18 | Mismatch B.2.3.4
19 | Amplifier uncertainties B.2.3.8
20 | Uncertainty of the Network Analyzer B.2.3.14
21 | Uncertainty of the absolute gain of the calibration antenna B.2.3.15
22 | Phase centre offset of calibration B.2.3.18
23 | Quality of the Quiet Zone for Calibration Process B.2.3.19
24 | Mismatch in the connection of the calibration antenna B.2.3.21

The uncertainty assessment tableis organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of D =[5 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, P
= [maximum output power].

- Theuncertainty assessment for EIRP and TRP is provided in Table B.3.1-2.
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Table B.3.3-2: Uncertainty assessment for EIRP and TRP measurement (f=TBD, D=TBD)

uib Description of uncertainty Uncertainty Distribution of Divisor un(:sgfltgciirird(c)
contribution Value the probability [dB] y
Stage 2: EIRP Near Field Radiation Pattern Measurement and EIRP Near Field DUT power
measurement

1 | Axis Alignment

2 | Measurement Distance
Uncertainty

Quality of the Quiet Zone
Mismatch

5 | Multiple Reflections: Coupling
between Measurement Antenna
and DUT

6 Uncertainty of the RF power
measurement equipment

7 Phase curvature

8 | Amplifier uncertainties

9 | Random uncertainty

10 | Influence of the XPD

11 | NF to FF truncation

12 | Probe Polarization Amplitude
and Phase

13 | Probe Array Uniformity (for
multi-probe systems only)

14 | Phase Recovery Non-Linearity
over signal bandwidth

15 | Probe Pattern Effect

16 | Phase Drift and Noise

17 | Leakage and Crosstalk

w

i

Stage 1: Calibration measurement

18 | Mismatch

19 | Amplifier uncertainties

20 | Uncertainty of the Network

Analyzer

21 | Uncertainty of the absolute gain

of the calibration antenna

22 | Phase centre offset of

calibration

23 | Quality of the Quiet Zone for

Calibration Process

24 | Mismatch in the connection of

the calibration antenna

EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB]
TRP Expanded uncertainty (1.96c - confidence interval of 95 %) [dB]

NOTE 1: The impact of phase variation on EIRP shall be taken into account during final MU definition for the
test method.

NOTE 2: The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is FFS;
for EIRP FFS.

NOTE 3: The analysis was done only for the case of operating at max output power, in-band, non-CA

NOTE 4: The assessment assumes maximum DUT output power.

NOTE 5: The Phase Recovery Non-Linearity over signal bandwidth is shall be taken into account during final
MU definition for the test method.

B.4 UE maximum output power for modulation / channel
bandwidth

Following tables summarize the MU threshold for EIRP measurements for UE maximum output power for modulation /
channel bandwidth (a.k.a Maximum Power Reduction/MPR). The origin MU values for different test setups with varies
parameters can be found in following clauses.
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Power Frequency MBW Power Threshold Threshold
Class (NOTEZ2) MU value MU value
for NTC for ETC
[dB] [dB]
(NOTE1) (NOTE1)
PC3 23.45GHz BW <= P = Max 5.11 5.38
<=f<= 400MHz Output
32.125GHz Power —
MBR - MPR
- T(MPR)
32.125GHz 5.29 5.56
<f<=
40.8GHz
PC1 23.45GHz BW <= P = Max 5.33 5.60
<=f<= 400MHz Output
32.125GHz Power —
MPR —
T(MPR)
32.125GHz 5.50 5.77
<f<=
40.8GHz
NOTE 1: Total EIRP Expanded MU for IFF for Quiet Zone size <30cm

NOTE 2:

in Table B.4.2-2 for PC2 UEs and B.4.2-x for PC1 UEs.
Max output power level for device with corresponding power

class.

B.4.1 Uncertainty budget format and assessment for DFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.4.1-1.

Table B.4.1-1: Uncertainty contributions for EIRP measurement

uiD

Description of uncertainty contribution

| Details in annex

Same as Table 3.1-1 for EIRP

The uncertainty assessment tables are organized as follows:

For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

The uncertainty assessment has been derived for the case of D =5 cm, f = {22.65GHz, 31.1GHz, 45.1GHz}, P=

maximum output power — MBR - MPR — T(MPR).

The uncertainty assessment for EIRP is provided in Table B.4.1-2.
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Table B.4.1-2: Uncertainty assessment for EIRP measurement (f=TBD, D=TBD)

uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1;0 Same as Stage 2 of Table 3.1-2 for EIRP
Stage 1: Calibration measurement
%g 0 Same as Stage 1 of Table 3.1-2 for EIRP
Systematic uncertainties Value
29 Systematic error due to TRP calculation/quadrature N/A
30 Influence of noise
31 . Same as
Systematic error related to beam peak search Table 3.1-2
Total measurement uncertainty Value
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB] TBD
TRP Expanded uncertainty (1.96c - confidence interval of 95 %) [dB] TBD
NOTE 1: The assessment assumes maximum DUT output power — MBR - MPR — T(MPR)

B.4.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.4.2-1.

Table B.4.2-1: Uncertainty contributions for EIRP and TRP measurement

ub | Description of uncertainty contribution | Details in annex
Same as Stage 2 of Table 3.2-1 for EIRP

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of Quiet Zone size <30 cm, f = {23.45GHz,
32.125GHz, 40.8GHz}, P = maximum output power —- MPR — T(MPR).

- The uncertainty assessment for EIRP and TRP is provided in Table B.3.2-2 for PC3 UEsand in Table B.4.2-x
for PC1 UEs.
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Table B.4.2-2: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC3 UEs and normal temperature condition

uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
16“) Same as Stage 2 of Table B.3.2-2 for EIRP
Stage 1: Calibration measurement
g 0 Same as Stage 1 of Table B.3.2-2 for EIRP
Systematic uncertainties Value
28 Systematic error due to TRP calculation/quadrature N/A
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.13
29 Influence of noise (32.125GHz < f <= 40.8GHz) 0.31
30 Same as
Systematic error related to beam peak search Table B.3.2-
2
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 4.92
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 5.10
95 %) [dB]
NOTE 1: The assessment assumes maximum DUT output power — MBR - MPR — T(MPR)

Table B.4.2-3: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size < 30 cm) for PC3 UEs and extreme temperature condition

uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
16“) Same as Stage 2 of Table B.3.2-8 for EIRP
Stage 1: Calibration measurement
g o Same as Stage 1 of Table B.3.2-8 for EIRP
Systematic uncertainties Value
28 Systematic error due to TRP calculation/quadrature N/A
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.13
29 Influence of noise (32.125GHz < f <= 40.8GHz) 0.31
30 Same as
Systematic error related to beam peak search Table B.3.2-
8
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 5.20
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 5.38
95 %) [dB]
NOTE 1: The assessment assumes maximum DUT output power — MBR - MPR — T(MPR)
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Table B.4.2-4: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,

Quiet Zone size £ 30 cm) for PC1 UEs and normal temperature condition

uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
16“) Same as Stage 2 of Table B.3.2-6 for EIRP
Stage 1: Calibration measurement
g 0 Same as Stage 1 of Table B.3.2-6 for EIRP
Systematic uncertainties Value
28 Systematic error due to TRP calculation/quadrature N/A
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.13
29 Influence of noise (32.125GHz < f <= 40.8GHz) 0.3
30 Same as
Systematic error related to beam peak search Table B.3.2-
6
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 5.33
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 5.50
95 %) [dB]
NOTE 1: The assessment assumes maximum DUT output power — MPR — T(MPR)

Table B.4.2-5: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,

Quiet Zone size < 30 cm) for PC1 UEs and extreme temperature condition

uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
16“) Same as Stage 2 of Table B.3.2-9 for EIRP
Stage 1: Calibration measurement
g o Same as Stage 1 of Table B.3.2-9 for EIRP
Systematic uncertainties Value
28 Systematic error due to TRP calculation/quadrature N/A
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.13
29 Influence of noise (32.125GHz < f <= 40.8GHz) 0.3
30 Same as
Systematic error related to beam peak search Table B.3.2-
9
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 5.60
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 5.77
95 %) [dB]
NOTE 1: The assessment assumes maximum DUT output power — MPR — T(MPR)

B.4.3 Uncertainty budget format and assessment for NFTF

FFS

B.5 UE maximum output power with additional

requirements

FFS
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B.6  Configured transmitted power with Power Boost

Following tables summarize the MU threshold for EIRP measurements for UE maximum output power. The origin MU
values for different test setups with varies parameters can be found in following clauses.

Table B.6-1: MU threshold for EIRP measurement for Configured transmitted power with Power Boost

Power | Frequency MBW Power | Threshold | Threshold
Class (NOTE2) | MU value MU value
for NTC for ETC
[dB] [dB]
(NOTE1) (NOTE1)
PC3 23.45GHz | BW <= | P=Max 5.08 5.35
<=f<= 400MHz | Output
32.125GHz Power
32.125GHz 5.28 5.55
<f<=
40.8GHz
PC1 23.45GHz | BW <= | P=Max FFS FFS
<=f<= 400MHz | Output
32.125GHz Power
32.125GHz FFS FFS
<f<=
40.8GHz
NOTE 1: Total EIRP Expanded MU for IFF for Quiet Zone size <30cm in
Table B.6.2-2 for PC3 UEs (NTC), in Table B.6.2-8 for PC3
UEs (ETC) and B.6.2-6 for PC1 UEs.
NOTE 2: Max output power level for device with corresponding power
class.

B.6.1 Uncertainty budget format and assessment for DFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.6.1-1.
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Table B.6.1-1: Uncertainty contributions for EIRP measurement

ub | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Positioning misalignment B.2.1.1
2 Measure distance uncertainty B.2.1.2
3 Quality of quiet zone B.2.1.3
4 Mismatch B.2.1.4
5 Standing Wave Between the DUT and measurement antenna B.2.1.5
6 Uncertainty of the RF power measurement equipment B.2.1.6
7 Phase curvature B.2.1.7
8 Amplifier uncertainties B.2.1.8
9 Random uncertainty B.2.1.9
10 Influence of the XPD B.2.1.10
11 Insertion Loss Variation B.2.1.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.1.12
13 Influence of beam peak search grid B.2.1.23
14 Multiple measurement antenna uncertainty B.2.1.25
15 DUT repositioning B.2.1.26
Stage 1: Calibration measurement
16 Mismatch B.2.1.4
17 Amplifier uncertainties B.2.1.8
18 Misalignment of positioning System B.2.1.13
19 Uncertainty of the Network Analyzer B.2.1.14
20 Uncertainty of the absolute gain of the calibration antenna B.2.1.15
21 Positioning and pointing misalignment between the reference antenna and B.2.1.16
the measurement antenna
22 Phase centre offset of calibration antenna B.2.1.18
23 Quality of quiet zone for calibration process B.2.1.19
24 Standing wave between reference calibration antenna and measurement B.2.1.20
antenna
25 Influence of the calibration antenna feed cable B.2.1.21
26 Insertion Loss Variation B.2.1.11
Systematic uncertainties
27 Influence of noise B.2.1.27
28 Systematic error related to beam peak search B.2.1.28

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- Theuncertainty assessment has been derived for the case of D = [5 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, P
= [maximum output power].

- The uncertainty assessment for EIRP is provided in Table B.6.1-2.
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Table B.6.1-2: Uncertainty assessment for EIRP measurement (f=TBD, D=TBD)

uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment
2 Measure distance uncertainty
3 Quality of quiet zone
4 Mismatch (NOTE 2)
5 Standing Wave Between the DUT
and measurement antenna
6 Uncertainty of the RF power
measurement equipment (NOTE 3)
7 Phase curvature
8 Amplifier uncertainties
9 Random uncertainty
10 Influence of the XPD
11 Insertion Loss Variation
12 RF leakage (from measurement
antenna to the receiver/transmitter)
13 Influence of beam peak search grid 0.0 Actual 1 0.0
14 Multiple measurement antenna
uncertainty
15 DUT repositioning
Stage 1: Calibration measurement
16 Mismatch
17 |Amplifier uncertainties
18 Misalignment of positioning System
19 Uncertainty of the Network
Analyzer
20 Uncertainty of the absolute gain of
the calibration antenna
21 Positioning and pointing
misalignment between the
reference antenna and the
measurement antenna
22 Phase centre offset of calibration
antenna
23 Quiality of quiet zone for calibration
process
24 Standing wave between reference
calibration antenna and
measurement antenna
25 Influence of the calibration antenna
feed cable
26 Insertion Loss Variation
Systematic uncertainties (NOTE 4) Value
27 Influence of noise
28 Systematic error related to beam peak search 0.5
Total measurement uncertainty Value
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB] TBD
NOTE 1: The impact of phase variation on EIRP shall be taken into account during final MU definition
for the test method.
NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 3: The assessment assumes maximum DUT output power.
NOTE 4: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.

B.6.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.6.2-1.
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Table B.6.2-1: Uncertainty contributions for EIRP measurement

ub | Description of uncertainty contribution [ Details in clause
Stage 2: DUT measurement
1 Positioning misalignment B.2.2.1
2 Measure distance uncertainty B.2.2.2
3 Quality of Quiet Zone B.2.2.3
4 Mismatch B.2.2.4
5 Standing wave between the DUT and measurement antenna B.2.2.5
6 Uncertainty of the RF power measurement equipment B.2.2.6
7 Phase curvature B.2.2.7
8 Amplifier uncertainties B.2.2.8
9 Random uncertainty B.2.2.9
10 Influence of the XPD B.2.2.10
11 Insertion Loss Variation B.2.2.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.2.12
13 Influence of beam peak search grid B.2.2.23
14 Multiple measurement antenna uncertainty B.2.2.25
15 DUT repositioning B.2.2.26
Stage 1: Calibration measurement
16 Mismatch B.2.2.4
17 Amplifier Uncertainties B.2.2.8
18 Misalignment of positioning System B.2.2.13
19 Uncertainty of the Network Analyzer B.2.2.14
20 Uncertainty of the absolute gain of the calibration antenna B.2.2.15
21 Positioning and pointing misalignment between the reference antenna and B.2.2.16
the measurement antenna
22 Phase centre offset of calibration antenna B.2.2.18
23 Quality of quiet zone for calibration process B.2.2.19
24 Standing wave between reference calibration antenna and measurement B.2.2.20
antenna
25 Influence of the calibration antenna feed cable B.2.2.21
26 Insertion Loss Variation B.2.1.11
Systematic uncertainties
27 Influence of noise B.2.1.27
28 Systematic error related to beam peak search B.2.2.28

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of Quiet Zone size <[30 cm], f = {23.45GHz,
32.125GHz, 40.8GHZz}, [P = maximum output power].

- The uncertainty assessment for EIRP is provided in Table B.6.2-2 for PC3 UEs and in Table B.6.2-6 for PC1
UEs.
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Table B.6.2-2: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC3 UEs and normal temperature condition

uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement

1 Positioning misalignment 0.00 Normal 2.00 0.00

2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00

3 Quality of Quiet Zone (NOTE 1) 0.6 Actual 1.00 0.6

4 Mismatch 1.30 Actual 1.00 1.30

5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00

and measurement antenna

6 Uncertainty of the RF power 2.16 Normal 2.00 1.08

measurement equipment (NOTE 3)

7 Phase curvature 0.00 U-shaped 141 0.00

8 Amplifier uncertainties 2.10 Normal 2.00 1.05

9 Random uncertainty 0.50 Normal 2.00 0.25

10 Influence of the XPD 0.01 U-shaped 141 0.00

11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00

12 RF leakage (from measurement 0.00 Actual 1.00 0.00

antenna to the receiver/transmitter)

13 Influence of beam peak search grid 0.00 Actual 1 0.00

14 Multiple measurement antenna 0.15 Actual 1 0.15

uncertainty (NOTE 5)
15 DUT repositioning 0.08 Rectangular 1.73 0.05
Stage 1: Calibration measurement

16  |Mismatch 0.00 U-shaped 141 0.00

17 Amplifier Uncertainties 0.00 Normal 2.00 0.00

18 Misalignment of positioning 0.00 Normal 2.00 0.00

System
19 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer

20 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30

the calibration antenna

21 Positioning and pointing 0.01 Rectangular 1.73 0.00

misalignment between the
reference antenna and the
measurement antenna

22 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00

antenna
23 Quality of quiet zone for calibration 0.4 Actual 1.00 0.4
process (NOTE 1)

24  |Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna

25 Influence of the calibration antenna 0.14 Normal 2.00 0.07

feed cable

26 Insertion Loss Variation 0.00 Rectangular 1.73 0.00

Systematic uncertainties (NOTE 4) Value

27 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.1

27 Influence of noise (32.125GHz < f <= 40.8GHz) 0.3

28 Systematic error related to beam peak search 0.5

Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 5.08
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 5.28
95 %) [dB]

NOTE 1: Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.

NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 3: The assessment assumes maximum DUT output power.

NOTE 4: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 5: Applies to the system which has a structure of mechanical feed antenna positioning.
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Table B.6.2-3: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC1 UEs and normal temperature condition

uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement

1 Positioning misalignment 0.02 Normal 2.00 0.01

2 Measure distance uncertainty FFS Rectangular 1.73 FFS

3 Quality of Quiet Zone (NOTE 1) FFS Actual 1.00 FFS

4 Mismatch FES Actual 1.00 FES

5 Standing wave between the DUT FFS U-shaped 1.41 FFS

and measurement antenna

6 Uncertainty of the RF power FFS Normal 2.00 FFS

measurement equipment (NOTE 3)

7 Phase curvature FFS U-shaped 141 FFS

8 Amplifier uncertainties FES Normal 2.00 FFS

9 Random uncertainty FFS Normal 2.00 FES

10 Influence of the XPD FFS U-shaped 141 FFS

11 Insertion Loss Variation FFS Rectangular 1.73 FFS

12 RF leakage (from measurement FFS Actual 1.00 FFS

antenna to the receiver/transmitter)

13 Influence of beam peak search grid 0.00 Actual 1 0.00

14 Multiple measurement antenna FFS Actual 1 FFS

uncertainty (NOTE 5)
15 DUT repositioning 0.35 Rectangular 1.73 0.20
Stage 1: Calibration measurement

16 Mismatch FES U-shaped 1.41 FES

17 Amplifier Uncertainties FES Normal 2.00 FES

18 Misalignment of positioning FFS Normal 2.00 FFS

System
19 Uncertainty of the Network FFS Normal 2.00 FFS
Analyzer

20 Uncertainty of the absolute gain of FFS Normal 2.00 FFS

the calibration antenna

21 Positioning and pointing FFS Rectangular 1.73 FFS

misalignment between the
reference antenna and the
measurement antenna

22 Phase centre offset of calibration FFS Rectangular 1.73 FFS

antenna
23 Quality of quiet zone for calibration FFS Actual 1.00 FFS
process (NOTE 1)

24  |Standing wave between reference FFS U-shaped 141 FFS
calibration antenna and
measurement antenna

25 Influence of the calibration antenna FFS Normal 2.00 FFS

feed cable

26 Insertion Loss Variation FFS Rectangular 1.73 FFS

Systematic uncertainties (NOTE 4) Value

27 Influence of noise (23.45GHz <= f <= 32.125GHz) FES

27 Influence of noise (32.125GHz < f <= 40.8GHz) FES

28 Systematic error related to beam peak search 0.7

Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval FFS
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of FFS
95 %) [dB]

NOTE 1: Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.

NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 3: The assessment assumes maximum DUT output power.

NOTE 4: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 5: Applies to the system which has a structure of mechanical feed antenna positioning.
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Quiet Zone size £ 30 cm) for PC3 UEs and extreme temperature condition

uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement

1 Positioning misalignment 0.00 Normal 2.00 0.00

2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00

3 Quality of Quiet Zone (NOTE 1) 0.9 Actual 1.00 0.9

4 Mismatch 1.30 Actual 1.00 1.30

5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00

and measurement antenna

6 Uncertainty of the RF power 2.16 Normal 2.00 1.08

measurement equipment (NOTE 3)

7 Phase curvature 0.00 U-shaped 141 0.00

8 Amplifier uncertainties 2.10 Normal 2.00 1.05

9 Random uncertainty 0.50 Normal 2.00 0.25

10 Influence of the XPD 0.01 U-shaped 141 0.00

11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00

12 RF leakage (from measurement 0.00 Actual 1.00 0.00

antenna to the receiver/transmitter)

13 Influence of beam peak search grid 0.00 Actual 1 0.00

14 Multiple measurement antenna 0.15 Actual 1 0.15

uncertainty (NOTE 5)
15 DUT repositioning 0.08 Rectangular 1.73 0.05
Stage 1: Calibration measurement

16  |Mismatch 0.00 U-shaped 141 0.00

17 Amplifier Uncertainties 0.00 Normal 2.00 0.00

18 Misalignment of positioning 0.00 Normal 2.00 0.00

System
19 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer

20 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30

the calibration antenna

21 Positioning and pointing 0.01 Rectangular 1.73 0.00

misalignment between the
reference antenna and the
measurement antenna

22 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00

antenna
23 Quality of quiet zone for calibration 0.6 Actual 1.00 0.6
process (NOTE 1)

24  |Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna

25 Influence of the calibration antenna 0.14 Normal 2.00 0.07

feed cable

26 Insertion Loss Variation 0.00 Rectangular 1.73 0.00

Systematic uncertainties (NOTE 4) Value

27 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.1

27 Influence of noise (32.125GHz < f <= 40.8GHz) 0.3

28 Systematic error related to beam peak search (NOTE 5) 0.5

Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 5.35
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 5.55
95 %) [dB]

NOTE 1: Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm. The ETC QoQZ MU and ETC calibration path losses shall be applied to the
NTC test cases if the ETC environment is used for NTC test cases.

NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 3: The assessment assumes maximum DUT output power.

NOTE 4: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 5: Applies to the system which has a structure of mechanical feed antenna positioning.
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Table B.6.2-5: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC1 UEs and extreme temperature condition

uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement

1 Positioning misalignment 0.02 Normal 2.00 0.01

2 Measure distance uncertainty FFS Rectangular 1.73 FFS

3 Quality of Quiet Zone (NOTE 1) FFS Actual 1.00 FFS

4 Mismatch FES Actual 1.00 FES

5 Standing wave between the DUT FFS U-shaped 1.41 FFS

and measurement antenna

6 Uncertainty of the RF power FFS Normal 2.00 FFS

measurement equipment (NOTE 3)

7 Phase curvature FFS U-shaped 141 FFS

8 Amplifier uncertainties FES Normal 2.00 FFS

9 Random uncertainty FFS Normal 2.00 FES

10 Influence of the XPD FFS U-shaped 141 FFS

11 Insertion Loss Variation FFS Rectangular 1.73 FFS

12 RF leakage (from measurement FFS Actual 1.00 FFS

antenna to the receiver/transmitter)

13 Influence of beam peak search grid 0.00 Actual 1 0.00

14 Multiple measurement antenna FFS Actual 1 FFS

uncertainty (NOTE 5)
15 DUT repositioning 0.35 Rectangular 1.73 0.20
Stage 1: Calibration measurement

16 Mismatch FES U-shaped 1.41 FES

17 Amplifier Uncertainties FES Normal 2.00 FES

18 Misalignment of positioning FFS Normal 2.00 FFS

System
19 Uncertainty of the Network FFS Normal 2.00 FFS
Analyzer

20 Uncertainty of the absolute gain of FFS Normal 2.00 FFS

the calibration antenna

21 Positioning and pointing FFS Rectangular 1.73 FFS

misalignment between the
reference antenna and the
measurement antenna

22 Phase centre offset of calibration FFS Rectangular 1.73 FFS

antenna
23 Quality of quiet zone for calibration FFS Actual 1.00 FFS
process (NOTE 1)

24  |Standing wave between reference FFS U-shaped 141 FFS
calibration antenna and
measurement antenna

25 Influence of the calibration antenna FFS Normal 2.00 FFS

feed cable

26 Insertion Loss Variation FFS Rectangular 1.73 FFS

Systematic uncertainties (NOTE 4) Value

27 Influence of noise (23.45GHz <= f <= 32.125GHz) FES

27 Influence of noise (32.125GHz < f <= 40.8GHz) FES

28 Systematic error related to beam peak search 0.7

Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval FFS
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of FFS
95 %) [dB]

NOTE 1: Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.

NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 3: The assessment assumes maximum DUT output power.

NOTE 4: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 5: Applies to the system which has a structure of mechanical feed antenna positioning.
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B.6.3 Uncertainty budget format and assessment for NFTF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.6.3-1.

Table B.6.3-1: Uncertainty contributions for EIRP measurement

uib Description of uncertainty contribution Details in
paragraph
Stage 2: EIRP Near Field Radiation Pattern Measurement and EIRP Near Field DUT power
measurement
1 | Axis Alignment B.2.3.1
2 | Measurement Distance Uncertainty B.2.3.2
3 Quality of the Quiet Zone B.2.3.3
4 Mismatch B.2.3.4
5 Multiple Reflections: Coupling between Measurement Antenna and DUT B.2.3.5
6 | Uncertainty of the RF power measurement equipment B.2.3.6
7 Phase curvature B.2.3.7
8 Amplifier uncertainties B.2.3.8
9 Random uncertainty B.2.3.9
10 | Influence of the XPD B.2.3.10
11 | NF to FF truncation B.2.3.11
12 | Probe Polarization Amplitude and Phase B.2.3.12
13 | Probe Array Uniformity (for multi-probe systems only) B.2.3.13
14 | Phase Recovery Non-Linearity over signal bandwidth B.2.3.16
15 | Probe Pattern Effect B.2.3.17
16 | Phase Drift and Noise B.2.3.20
17 | Leakage and Crosstalk B.2.3.25
Stage 1: Calibration measurement

18 | Mismatch B.2.3.4
19 | Amplifier uncertainties B.2.3.8
20 | Uncertainty of the Network Analyzer B.2.3.14
21 | Uncertainty of the absolute gain of the calibration antenna B.2.3.15
22 | Phase centre offset of calibration B.2.3.18
23 | Quality of the Quiet Zone for Calibration Process B.2.3.19
24 | Mismatch in the connection of the calibration antenna B.2.3.21

The uncertainty assessment table is organized as follows:

For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

The uncertainty assessment has been derived for the case of D =[5 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, P
= [maximum output power].

The uncertainty assessment for EIRP is provided in Table B.6.1-2.
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Table B.6.3-2: Uncertainty assessment for EIRP measurement (f=TBD, D=TBD)

uib Description of uncertainty Uncertainty Distribution of Divisor un(:sgfltgciiri?/j(c)
contribution Value the probability [dB]
Stage 2: EIRP Near Field Radiation Pattern Measurement and EIRP Near Field DUT power
measurement
1 | Axis Alignment
2 | Measurement Distance
Uncertainty
3 | Quality of the Quiet Zone
4 | Mismatch
5 | Multiple Reflections: Coupling
between Measurement Antenna
and DUT
6 Uncertainty of the RF power
measurement equipment
7 Phase curvature
8 | Amplifier uncertainties
9 | Random uncertainty
10 | Influence of the XPD
11 | NF to FF truncation
12 | Probe Polarization Amplitude
and Phase
13 | Probe Array Uniformity (for
multi-probe systems only)
14 | Phase Recovery Non-Linearity
over signal bandwidth
15 | Probe Pattern Effect
16 | Phase Drift and Noise
17 | Leakage and Crosstalk
Stage 1: Calibration measurement
18 | Mismatch
19 | Amplifier uncertainties
20 | Uncertainty of the Network
Analyzer
21 | Uncertainty of the absolute gain
of the calibration antenna
22 | Phase centre offset of
calibration
23 | Quality of the Quiet Zone for
Calibration Process
24 | Mismatch in the connection of
the calibration antenna
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB]
NOTE 1: The impact of phase variation on EIRP shall be taken into account during final MU definition for the
test method.
NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA
NOTE 3: The assessment assumes maximum DUT output power.
NOTE 4: The Phase Recovery Non-Linearity over signal bandwidth shall be taken into account during final
MU definition for the test method.

B.7

Minimum Output power

Following tables summarize the MU threshold for EIRP measurements for Minimum Output Power. The origin MU
values for different test setups can be found in following clauses.
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Table B.7-1: MU threshold for EIRP measurement for Minimum output power

Frequency MBW Power Threshold MU Threshold MU
value value
for NTC [dB] For ETC [dB]
(NOTE1L) (NOTE1L)

23.45GHz <=f BW <= 400MHz P = Minimum PC1.: PC1:

<= 32.125GHz Output Power 5.66 5.92
PC2: PC2:

FFS FFS
PC3: PC3:

6.15 6.41
PC4. PC4.

FFS FFS
32.125GHz < f PC1: PC1:

<= 40.8GHz 5.96 6.22
PC2: PC2:

FFS FFS
PC3: PC3:

6.15 6.41
PC4: PC4:

FFS FFS

NOTE 1: Total Expanded MU for IFF for Quiet Zone size < 30cm in Table B.7.2-2
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Table B.7.1-1: Uncertainty contributions for EIRP measurement

ub | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Positioning misalignment B.2.1.1
2 Measure distance uncertainty B.2.1.2
3 Quality of quiet zone B.2.1.3
4 Mismatch B.2.1.4
5 Standing Wave Between the DUT and measurement antenna B.2.1.5
6 Uncertainty of the RF power measurement equipment B.2.1.6
7 Phase curvature B.2.1.7
8 Amplifier uncertainties B.2.1.8
9 Random uncertainty B.2.1.9
10 Influence of the XPD B.2.1.10
11 Insertion Loss Variation B.2.1.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.1.12
13 Influence of beam peak search grid B.2.1.23
14 Multiple measurement antenna uncertainty B.2.1.25
15 DUT repositioning B.2.1.26
Stage 1: Calibration measurement
16 Mismatch B.2.1.4
17 Amplifier uncertainties B.2.1.8
18 Misalignment of positioning System B.2.1.13
19 Uncertainty of the Network Analyzer B.2.1.14
20 Uncertainty of the absolute gain of the calibration antenna B.2.1.15
21 Positioning and pointing misalignment between the reference antenna and B.2.1.16
the measurement antenna
22 Phase centre offset of calibration antenna B.2.1.18
23 Quality of quiet zone for calibration process B.2.1.19
24 Standing wave between reference calibration antenna and measurement B.2.1.20
antenna
25 Influence of the calibration antenna feed cable B.2.1.21
26 Insertion Loss Variation B.2.1.11
Systematic uncertainties
27 Systematic error related to beam peak search B.2.1.28
28 Influence of noise B.2.1.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of D =[5 cm], f = {23.45 GHz, 32.125 GHz, 40.8
GHz}, P = [Minimum output power].

- The uncertainty assessment for EIRP is provided in Table B.7.1-2.
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Table B.7.1-2: Uncertainty assessment for EIRP measurement (f=TBD, D=TBD)
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uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment
2 Measure distance uncertainty
3 Quality of quiet zone (NOTE 2)
4 Mismatch (NOTE 3)
5 Standing Wave Between the DUT
and measurement antenna
6 Uncertainty of the RF power
measurement equipment (NOTE 4)
7 Phase curvature
8 Amplifier uncertainties
9 Random uncertainty
10 Influence of the XPD
11 Insertion Loss Variation
12 RF leakage (from measurement
antenna to the receiver/transmitter)
13 Influence of beam peak search grid
(NOTE 6)
14 Multiple measurement antenna
uncertainty
15 DUT repositioning Actual 1
Stage 1: Calibration measurement
16 Mismatch
17 Amplifier uncertainties
18 Misalignment of positioning
System
19 Uncertainty of the Network
Analyzer
20 Uncertainty of the absolute gain of
the calibration antenna
21 Positioning and pointing
misalignment between the
reference antenna and the
measurement antenna
22 Phase centre offset of calibration
antenna
23 Quality of quiet zone for calibration
process (NOTE 2)
24 Standing wave between reference
calibration antenna and
measurement antenna
25 Influence of the calibration antenna
feed cable
26 Insertion Loss Variation
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB]
Systematic uncertainties (NOTE 7) Value
27 Systematic error related to beam peak search
28 Influence of noise
Total measurement uncertainty
EIRP total measurement uncertainty [dB] |
NOTE 1: The analysis was done only for the case of operating at Minimum output power, in-band,
non-CA.
NOTE 2: The assessment assumes DUT Minimum output power.
NOTE 3: This contributor shall only be considered for EIRP measurements.
NOTE 4: Void
NOTE 5: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.
NOTE 6: Void.
NOTE 7: Void
NOTE 8: Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.
NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.
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B.7.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.7.2-1.

Table B.7.2-1: Uncertainty contributions for EIRP measurement

ub | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Positioning misalignment B.2.2.1
2 Measure distance uncertainty B.2.2.2
3 Quality of Quiet Zone B.2.2.3
4 Mismatch B.2.2.4
5 Standing wave between the DUT and measurement antenna B.2.2.5
6 Uncertainty of the RF power measurement equipment B.2.2.6
7 Phase curvature B.2.2.7
8 Amplifier uncertainties B.2.2.8
9 Random uncertainty B.2.2.9
10 Influence of the XPD B.2.2.10
11 Insertion Loss Variation B.2.2.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.2.12
13 Influence of beam peak search grid B.2.2.23
14 Multiple measurement antenna uncertainty B.2.2.25
15 DUT repositioning B.2.2.26
Stage 1: Calibration measurement
16 Mismatch B.2.2.4
17 Amplifier Uncertainties B.2.2.8
18 Misalignment of positioning System B.2.2.13
19 Uncertainty of the Network Analyzer B.2.2.14
20 Uncertainty of the absolute gain of the calibration antenna B.2.2.15
21 Positioning and pointing misalignment between the reference antenna and B.2.2.16
the measurement antenna
22 Phase centre offset of calibration antenna B.2.2.18
23 Quality of quiet zone for calibration process B.2.2.19
24 Standing wave between reference calibration antenna and measurement B.2.2.20
antenna
25 Influence of the calibration antenna feed cable B.2.2.21
26 Insertion Loss Variation B.2.2.11
Systematic uncertainties
27 Systematic error related to beam peak search B.2.2.28
28 Influence of noise B.2.2.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of Quiet Zone size <30 cm, f = {23.45GHz,
32.125GHz, 40.8GHz}, P = Minimum output power.

- The uncertainty assessment for EIRP is provided in Table B.7.2-2 for PC3 UEs and in Table B.7.2-3 for PC1
UEs.
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Table B.7.2-2: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC3 UEs and normal temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 8) 0.6 Actual 1.00 0.6
4 Mismatch (NOTE 1) 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.50 Normal 2.00 1.25
measurement equipment (NOTE 2)
7 Phase curvature 0.00 U-shaped 1.41 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 141 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 3)
14 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 9)
15 DUT repositioning (NOTE 3) 0.08 Rectangular 1.73 0.05
Stage 1: Calibration measurement
16 Mismatch 0.00 U-shaped 141 0.00
17 Amplifier Uncertainties 0.00 Normal 2.00 0.00
18 Misalignment of positioning 0.00 Normal 2.00 0.00
System
19 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer
20 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
21 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
22 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
23 Quiality of quiet zone for calibration 0.4 Actual 1.00 0.4
process (NOTE 8)
24 Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna
25 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
26 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 5) Value
27 Systematic error related to beam peak search 0.5
28 Influence of noise (23.45GHz <= f <= 32.125GHz) 1.0
29 Influence of noise (32.125GHz < f <= 40.8GHz) 1.0
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 6.15
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 6.15
95 %) [dB]
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NOTE 1: The analysis was done only for the case of operating at Minimum output power, in-band, non-
CA.

NOTE 2: The assessment assumes DUT Minimum output power.

NOTE 3: This contributor shall only be considered for EIRP measurements.

NOTE 4: Void

NOTE 5: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 6: Void.

NOTE 7: Void

NOTE 8: Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.

NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.
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Table B.7.2-3: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC1 UEs and normal temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(0) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.02 Normal 2.00 0.01
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 8) 0.60 Actual 1.00 0.60
4 Mismatch (NOTE 1) 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.50 Normal 2.00 1.25
measurement equipment (NOTE 2)
7 Phase curvature 0.00 U-shaped 1.41 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 141 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 3)
14 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 9)
15 DUT repositioning (NOTE 3) 0.35 Rectangular 1.73 0.20
Stage 1: Calibration measurement
16 Mismatch 0.00 U-shaped 141 0.00
17 Amplifier Uncertainties 0.00 Normal 2.00 0.00
18 Misalignment of positioning 0.00 Normal 2.00 0.00
System
19 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer
20 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
21 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
22 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
23 Quiality of quiet zone for calibration 0.40 Actual 1.00 0.40
process (NOTE 8)
24 Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna
25 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
26 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 5) Value
27 Systematic error related to beam peak search 0.7
28 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.30
29 Influence of noise (32.125GHz < f <= 40.8GHz) 0.60
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 5.66
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 5.96
95 %) [dB]
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NOTE 1: The analysis was done only for the case of operating at Minimum output power, in-band, non-
CA.

NOTE 2: The assessment assumes DUT Minimum output power.

NOTE 3: This contributor shall only be considered for EIRP measurements.

NOTE 4: Void

NOTE 5: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 6: Void.

NOTE 7: Void

NOTE 8: Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.

NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.

NOTE: MU assessment in Table B.7.2-2 and Table B7.2-3 is based on the following relaxations for 400MHz BW:

Table B.7.2-4: Minimum output power requirement relaxation considered in MU assessment for 400
MHz EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size < 30 cm)

Frequency Power Class Relaxation
23.45GHz <=f PC1 0dB
<=32.125GHz PC2 EES

PC3 8.4 dB
PC4 FFS
PC1 0dB
32.125GHz <= f PC2 FES
<= 40.8GHz PC3 13.5dB
PC4 FFS
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Table B.7.2-5: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC3 UEs and extreme temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 8) 0.9 Actual 1.00 0.9
4 Mismatch (NOTE 1) 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.50 Normal 2.00 1.25
measurement equipment (NOTE 2)
7 Phase curvature 0.00 U-shaped 1.41 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 141 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 3)
14 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 9)
15 DUT repositioning (NOTE 3) 0.08 Rectangular 1.73 0.05
Stage 1: Calibration measurement
16 Mismatch 0.00 U-shaped 141 0.00
17 Amplifier Uncertainties 0.00 Normal 2.00 0.00
18 Misalignment of positioning 0.00 Normal 2.00 0.00
System
19 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer
20 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
21 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
22 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
23 Quiality of quiet zone for calibration 0.6 Actual 1.00 0.6
process (NOTE 8)
24 Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna
25 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
26 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 5) Value
27 Systematic error related to beam peak search 0.5
28 Influence of noise (23.45GHz <= f <= 32.125GHz) 1.0
29 Influence of noise (32.125GHz < f <= 40.8GHz) 1.0
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 6.41
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 6.41
95 %) [dB]
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NOTE 1: The analysis was done only for the case of operating at Minimum output power, in-band, non-
CA.

NOTE 2: The assessment assumes DUT Minimum output power.

NOTE 3: This contributor shall only be considered for EIRP measurements.

NOTE 4: Void

NOTE 5: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 6: Void.

NOTE 7: Void

NOTE 8: Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.

NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.

NOTE: MU assessment in Table B.7.2-5 is based on the relaxations for 400MHz BW in Table B.7.2-4.
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Table B.7.2-6: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC1 UEs and extreme temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.02 Normal 2 0.01
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 8) 0.90 Actual 1 0.90
4 Mismatch (NOTE 1) 1.30 Actual 1 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.50 Normal 2 1.25
measurement equipment (NOTE 2)
7 Phase curvature 0.00 U-shaped 1.41 0.00
8 Amplifier uncertainties 2.10 Normal 2 1.05
9 Random uncertainty 0.50 Normal 2 0.25
10 Influence of the XPD 0.01 U-shaped 141 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1 0.00
antenna to the receiver/transmitter)
13 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 3)
14 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 9)
15 DUT repositioning (NOTE 3) 0.35 Rectangular 1.73 0.20
Stage 1: Calibration measurement
16 Mismatch 0.00 U-shaped 141 0.00
17 |Amplifier Uncertainties 0.00 Normal 2 0.00
18 Misalignment of positioning 0.00 Normal 2 0.00
System
19 Uncertainty of the Network 1.50 Normal 2 0.75
Analyzer
20 Uncertainty of the absolute gain of 0.60 Normal 2 0.30
the calibration antenna
21 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
22 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
23 Quiality of quiet zone for calibration 0.60 Actual 1 0.60
process (NOTE 8)
24 Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna
25 Influence of the calibration antenna 0.14 Normal 2 0.07
feed cable
26 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 5) Value
27 Systematic error related to beam peak search 0.70
28 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.30
29 Influence of noise (32.125GHz < f <= 40.8GHz) 0.60
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 5.92
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 6.22
95 %) [dB]
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NOTE 1: The analysis was done only for the case of operating at Minimum output power, in-band, non-
CA.

NOTE 2: The assessment assumes DUT Minimum output power.

NOTE 3: This contributor shall only be considered for EIRP measurements.

NOTE 4: Void

NOTE 5: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 6: Void.

NOTE 7: Void

NOTE 8: Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.

NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.

B.8 Transmit OFF power

Following tables summarize the MU threshold for TRP measurements for Transmit OFF power. The origin MU values
for different test setups can be found in following clauses.

Table B.8-1: MU threshold for TRP measurement for Transmit OFF power

Power Frequency MBW Power Threshold MU
Class value (NOTE1)
PC3 23.45GHz <=f BW <= 400MHz P = Off Power 5.67
<= 32.125GHz
32.125GHz < f N/A
<= 40.8GHz
PC1 23.45GHz <=f BW <= 400MHz P = Off Power 5.67
<= 32.125GHz
32.125GHz < f N/A
<= 40.8GHz
NOTE 1: Total TRP Expanded MU for IFF for Quiet Zone size < 30cm in Table B.8.2-2 for PC3
UEs and Table B.8.2-6 for PC1 UEs.

Table B.8-2: Void

B.8.1 Uncertainty budget format and assessment for DFF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.8.1-1.
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Table B.8.1-1: Uncertainty contributions for TRP measurement

ub | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Positioning misalignment B.2.1.1
2 Measure distance uncertainty B.2.1.2
3 Quality of quiet zone B.2.1.3
4 Mismatch B.2.1.4
5 Standing Wave Between the DUT and measurement antenna B.2.1.5
6 Uncertainty of the RF power measurement equipment B.2.1.6
7 Phase curvature B.2.1.7
8 Amplifier uncertainties B.2.1.8
9 Random uncertainty B.2.1.9
10 Influence of the XPD B.2.1.10
11 Insertion Loss Variation B.2.1.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.1.12
13 Influence of TRP measurement grid B.2.1.22
14 Influence of beam peak search grid B.2.1.23
15 Multiple measurement antenna uncertainty B.2.1.25
16 DUT repositioning B.2.1.26
Stage 1: Calibration measurement
17 Mismatch B.2.1.4
18 Amplifier uncertainties B.2.1.8
19 Misalignment of positioning System B.2.1.13
20 Uncertainty of the Network Analyzer B.2.1.14
21 Uncertainty of the absolute gain of the calibration antenna B.2.1.15
22 Positioning and pointing misalignment between the reference antenna and B.2.1.16
the measurement antenna
23 Phase centre offset of calibration antenna B.2.1.18
24 Quality of quiet zone for calibration process B.2.1.19
25 Standing wave between reference calibration antenna and measurement B.2.1.20
antenna
26 Influence of the calibration antenna feed cable B.2.1.21
27 Insertion Loss Variation B.2.1.11
Systematic uncertainties
28 Systematic error due to TRP calculation/quadrature B.2.1.24
29 Influence of noise B.2.1.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of D =[5 cm], f = {23.45 GHz, 32.125 GHz, 40.8
GHZz}, P = [Off power].

- The uncertainty assessment for TRP isprovided in Table B.8.1-2.
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Table B.8.1-2: Uncertainty assessment for TRP measurement (f=TBD, D=TBD)

uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment
2 Measure distance uncertainty
3 Quality of quiet zone (NOTE 2)
4 Mismatch (NOTE 3)
5 Standing Wave Between the DUT
and measurement antenna
6 Uncertainty of the RF power
measurement equipment (NOTE 4)
7 Phase curvature
8 Amplifier uncertainties
9 Random uncertainty
10 Influence of the XPD
11 Insertion Loss Variation
12 RF leakage (from measurement
antenna to the receiver/transmitter)
13 Influence of TRP measurement
grid (NOTE 5)
14 Influence of beam peak search grid
(NOTE 6)
15 Multiple measurement antenna
uncertainty
16 DUT repositioning Actual 1
Stage 1: Calibration measurement
17 Mismatch
18 Amplifier uncertainties
19 Misalignment of positioning
System
20 Uncertainty of the Network
Analyzer
21 Uncertainty of the absolute gain of
the calibration antenna
22 Positioning and pointing
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration
antenna
24 Quiality of quiet zone for calibration
process (NOTE 2)
25 Standing wave between reference
calibration antenna and
measurement antenna
26 Influence of the calibration antenna
feed cable
27 Insertion Loss Variation
TRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB]
Systematic uncertainties (NOTE 7) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 5)
29 Influence of noise
Total measurement uncertainty
TRP total measurement uncertainty [dB] |
NOTE 1: The impact of phase variation on EIRP is FFS.
NOTE 2: The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is
FFS; for EIRP, the standard uncertainty of quiet zone is FFS.
NOTE 3: The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 4: The assessment assumes maximum DUT output power.
NOTE 5: This contributor shall only be considered for TRP measurements.
NOTE 6: This contributor shall only be considered for EIRP measurements.
NOTE 7: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.
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B.8.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.8.2-1.

Table B.8.2-1: Uncertainty contributions for TRP measurement

ub | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Positioning misalignment B.2.2.1
2 Measure distance uncertainty B.2.2.2
3 Quality of Quiet Zone B.2.2.3
4 Mismatch B.2.2.4
5 Standing wave between the DUT and measurement antenna B.2.2.5
6 Uncertainty of the RF power measurement equipment B.2.2.6
7 Phase curvature B.2.2.7
8 Amplifier uncertainties B.2.2.8
9 Random uncertainty B.2.2.9
10 Influence of the XPD B.2.2.10
11 Insertion Loss Variation B.2.2.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.2.12
13 Influence of TRP measurement grid B.2.2.22
14 Influence of beam peak search grid B.2.2.23
15 Multiple measurement antenna uncertainty B.2.2.25
16 DUT repositioning B.2.2.26
Stage 1: Calibration measurement
17 Mismatch B.2.2.4
18 Amplifier Uncertainties B.2.2.8
19 Misalignment of positioning System B.2.2.13
20 Uncertainty of the Network Analyzer B.2.2.14
21 Uncertainty of the absolute gain of the calibration antenna B.2.2.15
22 Positioning and pointing misalignment between the reference antenna and B.2.2.16
the measurement antenna
23 Phase centre offset of calibration antenna B.2.2.18
24 Quality of quiet zone for calibration process B.2.2.19
25 Standing wave between reference calibration antenna and measurement B.2.2.20
antenna
26 Influence of the calibration antenna feed cable B.2.2.21
27 Insertion Loss Variation B.2.2.11
Systematic uncertainties
28 Systematic error due to TRP calculation/quadrature B.2.2.24
29 Influence of noise B.2.2.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of Quiet Zone size <30 cm, f = {23.45GHz,
32.125GHz, 40.8GHz}, P = Off power.

- The uncertainty assessment for TRP isprovided in Table B.8.2-2 for PC3 UEs and Table B.8.2-6 for PC1 UEs.
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Table B.8.2-2: Uncertainty assessment for TRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC3 UEs
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 8) 0.6 Actual 1.00 0.6
4 Mismatch (NOTE 1) 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.50 Normal 2.00 1.25
measurement equipment (NOTE 2)
7 Phase curvature 0.00 U-shaped 141 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 1.41 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.25 Actual 1 0.25
grid (NOTE 3)
14 Influence of beam peak search grid 0.00 Actual 1 0.00
15 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 9)
16 DUT repositioning 0.00 Rectangular 1.73 0.00
Stage 1: Calibration measurement
17 Mismatch 0.00 U-shaped 141 0.00
18 Amplifier Uncertainties 0.00 Normal 2.00 0.00
19 Misalignment of positioning 0.00 Normal 2.00 0.00
System
20 Uncertainty of the Network 15 Normal 2.00 0.75
Analyzer
21 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
22 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
24 Quality of quiet zone for calibration 0.4 Actual 1.00 0.4
process (NOTE 8)
25 Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna
26 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
27 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 5) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 3) 0.0
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 1.0
29 Influence of noise (32.125GHz < f <= 40.8GHz) N/A
Total measurement uncertainty Value
TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval of 5.67
95 %) [dB]
TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of N/A
95 %) [dB]
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NOTE 1: The analysis was done only for the case of operating at TX OFF power, in-band, non-CA.

NOTE 2: The assessment assumes DUT Off power.

NOTE 3: This contributor shall only be considered for TRP measurements.

NOTE 4: Void

NOTE 5: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 6: Void.

NOTE 7: Void

NOTE 8: Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.

NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.
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Table B.8.2-3: Void
Table B.8.2-4: Void
Table B.8.2-5: Void

Table B.8.2-6: Uncertainty assessment for TRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC1 UEs
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.02 Normal 2.00 0.01
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 8) 0.6 Actual 1.00 0.6
4 Mismatch (NOTE 1) 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.50 Normal 2.00 1.25
measurement equipment (NOTE 2)
7 Phase curvature 0.00 U-shaped 141 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 1.41 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.25 Actual 1 0.25
grid (NOTE 3)
14 Influence of beam peak search grid 0.00 Actual 1 0.00
15 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 9)
16 DUT repositioning 0.00 Rectangular 1.73 0.00
Stage 1: Calibration measurement
17 Mismatch 0.00 U-shaped 141 0.00
18 Amplifier Uncertainties 0.00 Normal 2.00 0.00
19 Misalignment of positioning 0.00 Normal 2.00 0.00
System
20 Uncertainty of the Network 15 Normal 2.00 0.75
Analyzer
21 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
22 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
24 Quality of quiet zone for calibration 0.4 Actual 1.00 0.4
process (NOTE 8)
25 Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna
26 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
27 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 5) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 3) 0.0
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 1.0
29 Influence of noise (32.125GHz < f <= 40.8GHz) N/A
Total measurement uncertainty Value
TRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval of 5.67
95 %) [dB]
TRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of N/A
95 %) [dB]
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NOTE 1: The analysis was done only for the case of operating at TX OFF power, in-band, non-CA.

NOTE 2: The assessment assumes DUT Off power.

NOTE 3: This contributor shall only be considered for TRP measurements.

NOTE 4: Void

NOTE 5: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 6: Void.

NOTE 7: Void

NOTE 8: Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.

NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.

NOTE: MU assessment in Table B.8.2-2 and Table B.8.2-6 for FR2a is based on the relaxation of 30.4dB for
400MHz BW.

B.9 ON/OFF time mask

B.9.1 ON power subtest

MU threshold for EIRP measurementsin the ON power subtest in the Transmit ON/OFF time mask test caseis
specified in Table B.3-1. The origin MU values for different test setups can be found in following subclauses.

B.9.1.1 Uncertainty budget format and assessment for DFF

Uncertainty budget format and assessment for |FF for EIRP measurement is contained in clause B.3.1.

B.9.1.2 Uncertainty budget format and assessment for IFF

Uncertainty budget format and assessment for IFF for EIRP measurement is contained in clause B.3.2.

B.9.2 OFF power subtest

MU threshold for EIRP measurements in the OFF power subtest in the Transmit ON/OFF time mask test case. The
origin MU values for different test setups can be found in following subclauses.

Table B.9.2-1: MU threshold for EIRP measurement for Transmit OFF power

Frequency cBwW Power Threshold MU Threshold MU
value for NTC value for ETC
[dB] (NOTE1) [dB] (NOTE1)
23.45GHz <=f 50MHz P = Off Power 6.15 6.41
<= 32.125GHz 100MHz
200MHz
400MHz
32.125GHz < f 50MHz P = Off Power 6.15 6.41
<=40.8GHz 100MHz
200MHz
400MHz
NOTE 1: Total Expanded MU for IFF for Quiet Zone size < 30cm in Table B.8.2-4 for PC3 UEs

B.9.2.1 Uncertainty budget format and assessment for DFF

FFS
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B.9.2.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.9.2.2-1.

Table B.9.2.2-1: Uncertainty contributions for EIRP measurement

uD | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Positioning misalignment B.2.2.1
2 Measure distance uncertainty B.2.2.2
3 Quality of Quiet Zone B.2.2.3
4 Mismatch B.2.2.4
5 Standing wave between the DUT and measurement antenna B.2.2.5
6 Uncertainty of the RF power measurement equipment B.2.2.6
7 Phase curvature B.2.2.7
8 Amplifier uncertainties B.2.2.8
9 Random uncertainty B.2.2.9
10 Influence of the XPD B.2.2.10
11 Insertion Loss Variation B.2.2.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.2.12
13 Influence of TRP measurement grid B.2.2.22
14 Influence of beam peak search grid B.2.2.23
15 Multiple measurement antenna uncertainty B.2.2.25
16 DUT repositioning B.2.2.26
Stage 1: Calibration measurement
17 Mismatch B.2.2.4
18 Amplifier Uncertainties B.2.2.8
19 Misalignment of positioning System B.2.2.13
20 Uncertainty of the Network Analyzer B.2.2.14
21 Uncertainty of the absolute gain of the calibration antenna B.2.2.15
22 Positioning and pointing misalignment between the reference antenna and B.2.2.16
the measurement antenna
23 Phase centre offset of calibration antenna B.2.2.18
24 Quality of quiet zone for calibration process B.2.2.19
25 Standing wave between reference calibration antenna and measurement B.2.2.20
antenna
26 Influence of the calibration antenna feed cable B.2.2.21
27 Insertion Loss Variation B.2.2.11
Systematic uncertainties
28 Systematic error due to TRP calculation/quadrature B.2.2.24
29 Influence of noise B.2.2.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of Quiet Zone size <30 cm, f = {23.45GHz,
32.125GHz, 40.8GHz}, P = Off power.
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Table B.9.2.2-2: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC3 UEs and normal temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(0) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 8) 0.6 Actual 1.00 0.6
4 Mismatch (NOTE 1) 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.50 Normal 2.00 1.25
measurement equipment (NOTE 2)
7 Phase curvature 0.00 U-shaped 141 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 141 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 3)
14 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 9)
15 DUT repositioning (NOTE 3) 0.08 Rectangular 1.73 0.05
Stage 1: Calibration measurement
16 Mismatch 0.00 U-shaped 141 0.00
17 |Amplifier Uncertainties 0.00 Normal 2.00 0.00
18 Misalignment of positioning 0.00 Normal 2.00 0.00
System
19 Uncertainty of the Network 15 Normal 2.00 0.75
Analyzer
20 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
21 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
22 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
23 Quiality of quiet zone for calibration 0.4 Actual 1.00 0.4
process (NOTE 8)
24 Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna
25 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
26 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 5) Value
27 Systematic error related to beam peak search 0.5
28 Influence of noise (23.45GHz <= f <= 32.125GHz) 1
29 Influence of noise (32.125GHz < f <= 40.8GHz) 1
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 6.15
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 6.15
95 %) [dB]
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NOTE 1: The analysis was done only for the case of operating at TX OFF power, in-band, non-CA.

NOTE 2: The assessment assumes DUT Off power.

NOTE 3: This contributor shall only be considered for EIRP measurements.

NOTE 4: Void

NOTE 5: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 6: Void.

NOTE 7: Void

NOTE 8: Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.

NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.
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Table B.9.2.2-3: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC3 UEs and extreme temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 8) 0.9 Actual 1.00 0.9
4 Mismatch (NOTE 1) 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.50 Normal 2.00 1.25
measurement equipment (NOTE 2)
7 Phase curvature 0.00 U-shaped 141 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 141 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 3)
14 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 9)
15 DUT repositioning (NOTE 3) 0.08 Rectangular 1.73 0.05
Stage 1: Calibration measurement
16 Mismatch 0.00 U-shaped 141 0.00
17 |Amplifier Uncertainties 0.00 Normal 2.00 0.00
18 Misalignment of positioning 0.00 Normal 2.00 0.00
System
19 Uncertainty of the Network 15 Normal 2.00 0.75
Analyzer
20 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
21 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
22 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
23 Quiality of quiet zone for calibration 0.6 Actual 1.00 0.6
process (NOTE 8)
24 Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna
25 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
26 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 5) Value
27 Systematic error related to beam peak search 0.5
28 Influence of noise (23.45GHz <= f <= 32.125GHz) 1
29 Influence of noise (32.125GHz < f <= 40.8GHz) 1
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 6.41
of 95 %) [dB]
EIRP Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence interval of 6.41
95 %) [dB]

ETSI



3GPP TR 38.903 version 17.2.0 Release 17

ETSI TR 138 903 V17.2.0 (2023-07)

NOTE 1:
NOTE 2:
NOTE 3:
NOTE 4:
NOTE 5:

NOTE 6:
NOTE 7:
NOTE 8:

NOTE 9:

The analysis was done only for the case of operating at TX OFF power, in-band, non-CA.
The assessment assumes DUT Off power.

This contributor shall only be considered for EIRP measurements.

Void

In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2

contributors.
Void.
Void

Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or

equal to 30 cm.

Applies to the system which has a structure of mechanical feed antenna positioning.

NOTE: MU assessment in Table B.9.2.2-2 and Table B.9.2.2-3 is based on the relaxation in Table B.9.2.2-4.

Table B.9.2.2-4: Transmit OFF power (EIRP) requirement relaxation considered in MU assessment
(f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size £ 30 cm)

Frequency Power Class Relaxation
CHBW 50MHz CHBW 100MHz CHBW 200MHz CHBW 400MHz
23.45GHz <=f PC1 EIRP - 1dB EIRP + 2dB EIRP + 5dB EIRP + 8dB
<=32.125GHz PC2 FFS FFS FFS FFS
PC3 EIRP - 1dB EIRP + 2dB EIRP + 5dB EIRP + 8dB
PC4 FFS FES FES FES
PC1 EIRP + 2dB EIRP + 5dB EIRP + 8dB EIRP + 11dB
32.125GHz <= f PC2 FES FES FES FES
<=40.8GHz PC3 EIRP + 2dB EIRP + 5dB EIRP + 8dB EIRP + 11dB
PC4 FFS FFS FFS FFS
NOTE: EIRP is the measured UE rms ON power level in ON/OFF time mask testing.

B.9a Power control
B.9a.1 Absolute power tolerance

B.9a.2 Relative power control tolerance

B.9a.2.1 Uncertainty budget format and assessment for DFF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.9a.2.1-1.

Table B.9a.2.1-1: Uncertainty contributions for EIRP relative power control tolerance measurement

uD | Description of uncertainty contribution [ Details in annex
Stage 2: DUT measurement
1 Uncertainty of the RF relative power measurement equipment B.2.1.36
2 Amplifier uncertainties B.2.1.8
3 Impact of frequency response FFS
Stage 1: Calibration measurement
[N/A |
Systematic uncertainties
4 [Influence of noise | B.21.27

The uncertainty assessment tables are organized as follows:

- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D
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- The uncertainty assessment has been derived for the case of D =[5 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, P
= [maximum output power].

- The uncertainty assessment for EIRP relative power control toleranceis provided in Table B.9a.2.1-2.

Table B.9a.2.1-2: Uncertainty assessment for EIRP relative power control tolerance measurement
(f=TBD, D=TBD)

uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Uncertainty of the RF relative FFS FFS FFS FFS
power measurement equipment
2 Amplifier uncertainties FES FES FES FFES
3 Impact of frequency response FFS FFS FFS FFS
Stage 1: Calibration measurement
N/A | I I
Systematic uncertainties (NOTE 1) Value
4 Influence of noise FFS
Total measurement uncertainty Value
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB] FFS

NOTE 1: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.

B.9a.2.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.9a.2.2-1.

Table B.9a.2.2-1: Uncertainty contributions for EIRP relative power control tolerance measurement

uD | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Uncertainty of the RF relative power measurement equipment B.2.2.36
2 Amplifier uncertainties B.2.2.8
3 Impact of frequency response FFS
Stage 1: Calibration measurement
[N/A |
Systematic uncertainties
4 [Influence of noise |  B.2.2.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of Quiet Zone size <[30 cm], f ={23.45GHz,
32.125GHz, 40.8GHz} .

- Theuncertainty assessment for EIRP relative power control toleranceis provided in Table B.9a.2.2-2.for PC3
UEsand in Table B.9a.2.2-3 for PC1 UEs.
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Table B.9a.2.2-2: Uncertainty assessment for EIRP relative power control tolerance measurement
(f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size < 30 cm) for PC3 UEs and normal temperature

condition
uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Uncertainty of the RF relative [0.4] Normal 2.00 [0.2]
power measurement equipment
2 Amplifier uncertainties 0.5 Rectangular 1.73 0.29
3 Impact of frequency response FFS FFS FFS FFS
Stage 1: Calibration measurement
N/A | | |
Systematic uncertainties (NOTE 1) Value
4 Influence of noise (23.45GHz <= f <= 40.8GHz) 1.0
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval [1.7]
of 95 %) [dB]

NOTE 1: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 2: Power step size assumed AP =1 dB.

NOTE 3: Measurement uncertainties in this table assume absolute power measurements involved in
the same relative power measurement are performed over the same RF path.

Table B.9a.2.2-3: Uncertainty assessment for EIRP relative power control tolerance measurement
(f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size < 30 cm) for PC1 UEs and normal temperature

condition
uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Uncertainty of the RF power FFS Normal 2.0 FFS
measurement equipment
2 Amplifier uncertainties FFS Rectangular 1.73 FFES
3 Impact of frequency response FFS FFS FFS FFS
Stage 1: Calibration measurement
N/A | | |
Systematic uncertainties (NOTE 1) Value
4 Influence of noise (23.45GHz <= f <= 40.8GHz) FES
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval FFS
of 95 %) [dB]
NOTE 1: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

B.9a.2.3 Uncertainty budget format and assessment for NFTF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.9a.2.3-1.
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Table B.9a.2.3-1: Uncertainty contributions for EIRP relative power control tolerance measurement

ub | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Uncertainty of the RF relative power measurement equipment B.2.3.30
2 Amplifier uncertainties B.2.3.8
3 Impact of frequency response FFS
Stage 1: Calibration measurement
[N/A |
Systematic uncertainties
4 [Influence of noise | B.2.3.29

The uncertainty assessment tableis organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- Theuncertainty assessment has been derived for the case of D = [5 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, P
= [maximum output power].

- The uncertainty assessment for EIRP relative power control toleranceis provided in Table B.9a.2.3-2

Table B.9a.2.3-2: Uncertainty assessment for EIRP relative power control tolerance measurement
(f=TBD, D=TBD)

uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Uncertainty of the RF relative FFS FFS FFS FFS
power measurement equipment
2 Amplifier uncertainties FES FES FES FFES
3 Impact of frequency response FFS FFS FFS FFS
Stage 1: Calibration measurement
N/A | I I
Systematic uncertainties (NOTE 1) Value
4 Influence of noise FFS
Total measurement uncertainty Value
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB] FFS

NOTE 1: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.

B.9a.3 Aggregate Power control tolerance

B.9a.3.1 Uncertainty budget format and assessment for DFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.9a.3.1-1.

Table B.9a.3.1-1: Uncertainty contributions for EIRP aggregate power control tolerance measurement

uiD | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 [Uncertainty of the RF relative power measurement equipment | B.2.1.36
Stage 1: Calibration measurement
[N/A |
Systematic uncertainties
2 [Influence of noise | B.2.1.27

The uncertainty assessment tables are organized as follows:

- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D
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- The uncertainty assessment has been derived for the case of D =[5 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, P
= [maximum output power].

- The uncertainty assessment for EIRP aggregate power control toleranceis provided in Table B.9a.3.1-2.

Table B.9a.3.1-2: Uncertainty assessment for EIRP aggregate power control tolerance measurement
(f=TBD, D=TBD)

uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]

Stage 2: DUT measurement
1 Uncertainty of the RF relative FFS FFS FFS FFS
power measurement equipment

Stage 1: Calibration measurement

N/A | | |
Systematic uncertainties (NOTE 1) Value
2 Influence of noise FFS
Total measurement uncertainty Value
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB] FES

NOTE 1: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.

B.9a.3.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.9a.3.2-1.

Table B.9a.3.2-1: Uncertainty contributions for EIRP aggregate power control tolerance measurement

uD | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 |Uncertainty of the RF relative power measurement equipment | B.2.2.36
Stage 1: Calibration measurement
[N/A |
Systematic uncertainties
2 [Influence of noise | B.2.2.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of Quiet Zone size <[30 cm], f = {23.45GHz,
32.125GHz, 40.8GHz}.

- The uncertainty assessment for EIRP aggregate power control toleranceis provided in Table B.9a.3.2-2.for PC3
UEsand in Table B.9a.3.2-3 for PC1 UEs.

ETSI



3GPP TR 38.903 version 17.2.0 Release 17 164 ETSI TR 138 903 V17.2.0 (2023-07)

Table B.9a.3.2-2: Uncertainty assessment for EIRP aggregate power control tolerance measurement
(f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size < 30 cm) for PC3 UEs and normal temperature

condition
uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty

(0) [dB]

Stage 2: DUT measurement
1 Uncertainty of the RF relative 0.4 Normal 2.00 0.2
power measurement equipment

Stage 1: Calibration measurement

N/A | | |
Systematic uncertainties (NOTE 1) Value
2 Influence of noise (23.45GHz <= f <= 40.8GHz) 1.0
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval 1.4

of 95 %) [dB]
NOTE 1: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.
NOTE 2: Power step size assumed AP = 1 dB.
NOTE 3: Measurement uncertainties in this table assume absolute power measurements involved in
the same relative power measurement are performed over the same RF path.

Table B.9a.3.2-3: Uncertainty assessment for EIRP aggregate power control tolerance measurement
(f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size < 30 cm) for PC1 UEs and normal temperature

condition
uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty

(0) [dB]

Stage 2: DUT measurement
1 Uncertainty of the RF power FFS Normal 2.0 FFS
measurement equipment

Stage 1: Calibration measurement

N/A | | |
Systematic uncertainties (NOTE 1) Value
2 Influence of noise (23.45GHz <= f <= 40.8GHz) FFS
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval FFS

of 95 %) [dB]
NOTE 1: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

B.9a.3.3 Uncertainty budget format and assessment for NFTF

The uncertainty contributions that may impact the overall MU value are listed in Table B.9a.3.3-1.

Table B.9a.3.3-1: Uncertainty contributions for EIRP aggregate power control tolerance measurement

uD | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 |Uncertainty of the RF relative power measurement equipment | B.2.3.30
Stage 1: Calibration measurement
[N/A |
Systematic uncertainties
2 [Influence of noise | B.2.3.29

The uncertainty assessment tableis organized as follows:

- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D
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- The uncertainty assessment has been derived for the case of D =[5 cm], f = {22.65GHz, 31.1GHz, 45.1GHz}, P
= [maximum output power].

- The uncertainty assessment for EIRP aggregate power control toleranceis provided in Table B.9a.3.3-2

Table B.9a.3.3-2: Uncertainty assessment for EIRP aggregate power control tolerance measurement
(f=TBD, D=TBD)

uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]

Stage 2: DUT measurement
1 Uncertainty of the RF relative FFS FFS FFS FFS
power measurement equipment

Stage 1: Calibration measurement

N/A | | |
Systematic uncertainties (NOTE 1) Value
2 Influence of noise FFS
Total measurement uncertainty Value
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB] FES

NOTE 1: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.

B.10 Frequency error

Following tables summarize the MU threshold for EIRP measurements for Frequency error. The origin MU values for
different test setups can be found in following subclauses.

Table B.10-1: MU threshold for beam peak measurement for Frequency error

Power Class Frequency MBW Power Threshold MU
value for NTC
and ETC
(NOTE1)
PC3 23.45GHz <=f BW <= 400MHz P = Max Output +/- 0.01 ppm
<=32.125GHz Power
32.125GHz < f +/- 0.01 ppm
<= 40.8GHz
PC1 23.45GHz <=f BW <= 400MHz P = Max Output +/- 0.01 ppm
<=32.125GHz Power
32.125GHz < f +/- 0.01 ppm
<= 40.8GHz
NOTE 1: Total Expanded MU for IFF for Quiet Zone size < 30cm in section B.10.2

B.10.1 Uncertainty budget format and assessment for DFF

+/- 0.01 ppm

- The uncertainty assessment has been derived for the case of D =[5 cm], f = {23.45 GHz, 32.125 GHz, 40.8
GHZz}, P = [Maximum output power]. This uncertainty has no dependency with extreme temperature conditions.
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B.10.2 Uncertainty budget format and assessment for IFF
+/- 0.01 ppm

- The uncertainty assessment has been derived for the case of Quiet zone size <[30 cm], f ={23.45GHz,
32.125GHz, 40.8GHZz}, P = [Maximum output power].

B.11 Carrier leakage

Editor’s Note: MU value analysis for PC1, 2 and 4 are not complete.

Following tables summarize the MU threshold for EIRP measurements for carrier leakage. The origin MU values for
different test setups can be found in following subclauses.

Table B.11-1: MU threshold for EIRP measurement for carrier leakage

Power Class Frequency MBW Power (NOTE2) Threshold MU
value for NTC
[dB] (NOTE 1)
PC3 23.45GHz <=f BW <= 400MHz P=0+MUtoO 5.44
<= 32.125GHz + (MU + Uplink
power control
35:3?)%22'_; f window size) 5.57
' dBm
PC1 23.45GHz <=f BW <= 400MHz FFS FFS
<= 32.125GHz
32.125GHz < f FFS
<=40.8GHz
NOTE 1: Total Expanded MU for IFF for Quiet Zone size < 30cm in Table B.11.2-2 for PC3 UEs
and FFS for PC1 UEs

B.11.1 Uncertainty budget format and assessment for DFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.11.1-1.
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Table B.11.1-1: Uncertainty contributions for EIRP measurement

ub | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Positioning misalignment B.2.1.1
2 Measure distance uncertainty B.2.1.2
3 Quality of quiet zone B.2.1.3
4 Mismatch B.2.1.4
5 Standing Wave Between the DUT and measurement antenna B.2.1.5
6 Uncertainty of the RF power measurement equipment B.2.1.6
7 Phase curvature B.2.1.7
8 Amplifier uncertainties B.2.1.8
9 Random uncertainty B.2.1.9
10 Influence of the XPD B.2.1.10
11 Insertion Loss Variation B.2.1.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.1.12
13 Influence of TRP measurement grid B.2.1.22
14 Influence of beam peak search grid B.2.1.23
15 Multiple measurement antenna uncertainty B.2.1.25
16 DUT repositioning B.2.1.26
Stage 1: Calibration measurement
17 Mismatch B.2.1.4
18 Amplifier uncertainties B.2.1.8
19 Misalignment of positioning System B.2.1.13
20 Uncertainty of the Network Analyzer B.2.1.14
21 Uncertainty of the absolute gain of the calibration antenna B.2.1.15
22 Positioning and pointing misalignment between the reference antenna and B.2.1.16
the measurement antenna
23 Phase centre offset of calibration antenna B.2.1.18
24 Quality of quiet zone for calibration process B.2.1.19
25 Standing wave between reference calibration antenna and measurement B.2.1.20
antenna
26 Influence of the calibration antenna feed cable B.2.1.21
27 Insertion Loss Variation B.2.1.11
Systematic uncertainties
28 Systematic error due to TRP calculation/quadrature B.2.1.24
29 Influence of noise B.2.1.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of D =[5 cm], f = {23.45 GHz, 32.125 GHz, 40.8
GHZz}, P = [Maximum output power].

- The uncertainty assessment is provided in Table B.11.1-2.
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Table B.11.1-2: Uncertainty assessment for EIRP measurement (f=TBD, D=TBD)
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uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment
2 Measure distance uncertainty
3 Quality of quiet zone (NOTE 2)
4 Mismatch (NOTE 3)
5 Standing Wave Between the DUT
and measurement antenna
6 Uncertainty of the RF power
measurement equipment (NOTE 4)
7 Phase curvature
8 Amplifier uncertainties
9 Random uncertainty
10 Influence of the XPD
11 Insertion Loss Variation
12 RF leakage (from measurement
antenna to the receiver/transmitter)
13 Influence of TRP measurement
grid (NOTE 5)
14 Influence of beam peak search grid
(NOTE 6)
15 Multiple measurement antenna
uncertainty
16 DUT repositioning
Stage 1: Calibration measurement
17 Mismatch
18 Amplifier uncertainties
19 Misalignment of positioning
System
20 Uncertainty of the Network
Analyzer
21 Uncertainty of the absolute gain of
the calibration antenna
22 Positioning and pointing
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration
antenna
24 Quiality of quiet zone for calibration
process (NOTE 2)
25 Standing wave between reference
calibration antenna and
measurement antenna
26 Influence of the calibration antenna
feed cable
27 Insertion Loss Variation
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB]
Systematic uncertainties (NOTE 7) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 5)
29 Influence of noise
Total measurement uncertainty
EIRP total measurement uncertainty [dB]
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NOTE 1: The impact of phase variation on EIRP is FFS.

NOTE 2: The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is
FFS; for EIRP, the standard uncertainty of quiet zone is FFS.

NOTE 3: The analysis was done only for the case of operating at 0dBm output power, in-band, non-
CA.

NOTE 4: The assessment assumes 0 dBm UE output power — carrier leakage requirement.

NOTE 5: This contributor shall only be considered for TRP measurements.

NOTE 6: This contributor shall only be considered for EIRP measurements.

NOTE 7: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.

NOTE 8: Void

B.11.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.12.2-1.

Table B.11.2-1: Uncertainty contributions for EIRP measurement

ub | Description of uncertainty contribution | Details in clause
Stage 2: DUT measurement
1 Positioning misalignment B.2.2.1
2 Measure distance uncertainty B.2.2.2
3 Quality of Quiet Zone B.2.2.3
4 Mismatch B.2.2.4
5 Standing wave between the DUT and measurement antenna B.2.2.5
6 Uncertainty of the RF power measurement equipment B.2.2.6
7 Phase curvature B.2.2.7
8 Amplifier uncertainties B.2.2.8
9 Random uncertainty B.2.2.9
10 Influence of the XPD B.2.2.10
11 Insertion Loss Variation B.2.2.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.2.12
13 Influence of TRP measurement grid B.2.2.22
14 Influence of beam peak search grid B.2.2.23
15 Multiple measurement antenna uncertainty B.2.2.25
16 DUT repositioning B.2.2.26
Stage 1: Calibration measurement
17 Mismatch B.2.2.4
18 Amplifier Uncertainties B.2.2.8
19 Misalignment of positioning System B.2.2.13
20 Uncertainty of the Network Analyzer B.2.2.14
21 Uncertainty of the absolute gain of the calibration antenna B.2.2.15
22 Positioning and pointing misalignment between the reference antenna and B.2.2.16
the measurement antenna
23 Phase centre offset of calibration antenna B.2.2.18
24 Quality of quiet zone for calibration process B.2.2.19
25 Standing wave between reference calibration antenna and measurement B.2.2.20
antenna
26 Influence of the calibration antenna feed cable B.2.2.21
27 Insertion Loss Variation B.2.2.11
Systematic uncertainties
28 Systematic error due to TRP calculation/quadrature B.2.2.24
29 Influence of noise B.2.2.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- Theuncertainty assessment has been derived for the case of Quiet Zone size < 30 cm, f = {23.45GHz,
32.125GHz, 40.8GHZz}, for PC3 with measured UE power in the range 0dBm + MU to 0dBm + MU + uplink
power control window size, where
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- MU isthetest system uplink absolute power measurement uncertainty for minimum output power in Table
B.7.2-2.

- Uplink power control window size = 1dB (UE power step size) + 5 dB (UE power step tolerance) + (Test
system uplink relative power measurement uncertainty), where, the UE power step tolerance is specified in
TS38.101-1[2], Table 6.3.4.3-1 and is 5dB for 1dB power step size, and the Test system uplink relative
power measurement uncertainty is specified in Table F.1.2-1in TS 38.521-2 for TC 6.4.2.2 with a value of
1.4dB.

- The uncertainty assessment for EIRP is provided in Table B.17.2-2 for PC3 UEs and Table B.17.2-3 for PC1
UEs.
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Table B.11.2-2: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC3 UEs and normal temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 10) 0.52 Actual 1.00 0.52
4 Mismatch (NOTE 2) 1.84 Actual 1.00 1.84
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.50 Normal 2.00 1.25
measurement equipment (NOTE 3,
7)
7 Phase curvature 0.00 U-shaped 141 0.00
8 Amplifier uncertainties 2.1 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.00 U-shaped 1.41 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.0 Actual 1 0.0
grid (NOTE 4)
14 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 5)
15 Multiple measurement antenna 0.0 Actual 1 0.0
uncertainty (NOTE 9)
16 DUT repositioning (NOTE 4) 0.00 Rectangular 1.73 0.00
Stage 1: Calibration measurement
17 Mismatch 0.00 U-shaped 141 0.00
18  |Amplifier Uncertainties 0.00 Normal 2.00 0.00
19 Misalignment of positioning 0.00 Normal 2.00 0.00
System
20 Uncertainty of the Network 15 Normal 2.00 0.75
Analyzer
21 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
22 Positioning and pointing 0.00 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
24 Quality of quiet zone for calibration 0.32 Actual 1.00 0.32
process (NOTE 10)
25 Standing wave between reference 0.00 U-shaped 141 0.00
calibration antenna and
measurement antenna
26 Influence of the calibration antenna 0.00 Normal 2.00 0.00
feed cable
27 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB] 5.24
Systematic uncertainties (NOTE 6) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 4) 0.00
29 Influence of noise (23.45GHz = f < 32.125GHz) 0.20
29 Influence of noise (32.125GHz < f £ 40.8GHz) 0.33
30 Beam peak search 0.00
Total measurement uncertainty Value
EIRP total measurement uncertainty (23.45GHz < f < 32.125GHz) [dB] 5.44
EIRP total measurement uncertainty (32.125GHz < f < 40.8GHz) [dB] 5.57
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NOTE 1: Void

NOTE 2: The analysis was done only for the case of measured UE power in the range from 0dBm + MU
to 0dBm + MU + uplink power control window size, in-band, non-CA.

NOTE 3: The assessment assumes measured power in the range from 0dBm + MU — carrier leakage
requirement to 0dBm + MU + uplink power control window — carrier leakage requirement.

NOTE 4: This contributor shall only be considered for TRP measurements.

NOTE 5: Void

NOTE 6: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 7: Void

NOTE 8: Void

NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.

NOTE 10: Defined as fixed value MU contributor.
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Table B.11.2-3: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC1 UEs and normal temperature condition
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.02 Normal 2.00 0.01
2 Measure distance uncertainty FFS Rectangular 1.73 FFS
3 Quality of Quiet Zone (NOTE 10) FFS Actual 1.00 FFS
4 Mismatch (NOTE 2, NOTE 7) FFS Actual 1.00 FFS
5 Standing wave between the DUT FFS U-shaped 1.41 FFS
and measurement antenna
6 Uncertainty of the RF power FFS Normal 2.00 FFS
measurement equipment (NOTE 3,
7)
7 Phase curvature FFS U-shaped 141 FFS
8 Amplifier uncertainties FFS Normal 2.00 FFS
9 Random uncertainty FFS Normal 2.00 FES
10 Influence of the XPD FES U-shaped 1.41 FES
11 Insertion Loss Variation FFS Rectangular 1.73 FFS
12 RF leakage (from measurement FFS Actual 1.00 FFS
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.00 Actual 1 0.00
grid (NOTE 4)
14 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 5)
15 Multiple measurement antenna FFS Actual 1 FFS
uncertainty (NOTE 9)
16 DUT repositioning (NOTE 4) 0.00 Rectangular 1.73 0.00
Stage 1: Calibration measurement
17 Mismatch FFS U-shaped 1.41 FFS
18  |Amplifier Uncertainties FFS Normal 2.00 FFS
19 Misalignment of positioning FFS Normal 2.00 FFS
System
20 Uncertainty of the Network FFS Normal 2.00 FFS
Analyzer
21 Uncertainty of the absolute gain of FFS Normal 2.00 FFS
the calibration antenna
22 Positioning and pointing FFS Rectangular 1.73 FFS
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration FFS Rectangular 1.73 FFS
antenna
24 Quality of quiet zone for calibration FFS Actual 1.00 FFS
process (NOTE 10)
25 Standing wave between reference FFS U-shaped 141 FFS
calibration antenna and
measurement antenna
26 Influence of the calibration antenna FFS Normal 2.00 FFS
feed cable
27 Insertion Loss Variation FFS Rectangular 1.73 FFS
TRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB] FES
Systematic uncertainties (NOTE 6) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 4) 0.00
29 Influence of noise FFS
30 Beam peak search FFS
Total measurement uncertainty Value
EIRP total measurement uncertainty [dB] FFS

ETSI



3GPP TR 38.903 version 17.2.0 Release 17 177 ETSI TR 138 903 V17.2.0 (2023-07)

NOTE 1: Void

NOTE 2: The analysis was done only for the case of measured UE power in the range from FFS to
FFS, in-band, non-CA.

NOTE 3: The assessment assumes measured power in the range from FFS to FFS.

NOTE 4: This contributor shall only be considered for TRP measurements.

NOTE 5: Void

NOTE 6: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 7: Void.

NOTE 8: Void.

NOTE 9: Applies to the system which has a structure of mechanical feed antenna positioning.

NOTE 10: Defined as fixed value MU contributor.

B.12 Error Vector Magnitude

Following tables summarize the MU threshold for Error Vector Magnitude (EVM) measurements. The origin MU
values for different test setups can be found in following subclauses.

Table B.12-1: MU threshold for beam peak measurement for Frequency error

Power Class Frequency MBW Power Threshold MU
value for NTC
and ETC
(NOTE1)
PC3 23.45GHz <=f BW <= 400MHz P = Max Output PUSCH:
<=32.125GHz Power Table B.12.2-1.
Otherwise:
FFS
32.125GHz < f PUSCH:
<= 40.8GHz Table B.12.2-2.
Otherwise:
FFS
PC1 23.45GHz <=f BW <= 400MHz P = Max Output PUSCH:
<= 32.125GHz Power Table B.12.2-5
Otherwise:
FFS
32.125GHz < f FFS
<= 40.8GHz
NOTE 1: Total Expanded MU for IFF for Quiet Zone size < 30cm in section B.10.2

B.12.1 Uncertainty budget format and assessment for DFF

FFS

B.12.2 Uncertainty budget format and assessment for IFF

Table B.12.2-1: Measurement Uncertainty (MU) for PUSCH, PC3, FR2a (23.45GHz <= f <= 32.125GHz)

Test ID Modulation RB alloc. | 50MHz | 100MHz | 200MHz | 400MHz
1 DFT-s-OFDM PI/2 BPSK | Inner_Full | 2.78% 3.85% 5.44% 7.69%
2 DFT-s-OFDM PI/2 BPSK | Outer_Full | 3.10% 4.16% 5.88% 8.99%
3 DFT-s-OFDM QPSK Inner_Full | 2.78% 3.85% 5.44% 7.69%
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4 DFT-s-OFDM QPSK Outer_Full | 3.10% 4.16% 5.88% 8.99%
5 DFT-s-OFDM 16 QAM Inner_Full | 3.31% 4.50% 6.36% 11.21%
6 DFT-s-OFDM 16 QAM Outer_Full | 3.60% | 4.73% 6.68% | 11.21%
7 DFT-s-OFDM 64 QAM Inner_Full | 4.26% 5.96% 8.41% 15.84%
8 DFT-s-OFDM 64 QAM Outer_Full' | 5.01% 7.08% 9.99% 15.84%
9 CP-OFDM QPSK Inner_Full | 3.60% 4.73% 6.68% 11.89%
10 CP-OFDM QPSK Outer_Full | 3.71% | 4.99% 7.07% 11.89%
11 CP-OFDM 16 QAM Inner_Full | 4.26% 5.96% 8.41% 15.84%
12 CP-OFDM 16 QAM Outer_Full | 4.26% 5.96% 8.41% 15.84%
13 CP-OFDM 64 QAM Inner_Full | 6.31% 8.91% 12.59% | 21.13%
14 CP-OFDM 64 QAM Outer_Full | 6.31% 8.91% 12.59% | 21.13%

Table B.12.2-2: Measurement Uncertainty (MU) for PUSCH, PC3, FR2b (32.125GHz < f <= 40.8GHz)

Test ID Modulation RB alloc. | 50MHz | 100MHz | 200MHz | 400MHz
1 DFT-s-OFDM P1/2 BPSK | Inner_Full 3.56% 4.83% 6.91% 9.65%
2 DFT-s-OFDM P1/2 BPSK | Outer_Full | 4.15% 5.69% 8.11% 12.50%
3 DFT-s-OFDM QPSK Inner_Full | 3.56% 4.83% 6.91% 9.65%
4 DFT-s-OFDM QPSK Outer_Full | 4.15% 5.69% 8.11% 12.50%
5 DFT-s-OFDM 16 QAM Inner_Full | 4.54% 6.26% 8.91% 18.06%
6 DFT-s-OFDM 16 QAM Outer_Full | 5.09% 7.19% 10.15% | 18.06%
7 DFT-s-OFDM 64 QAM Inner_Full | 6.78% 9.58% 13.54% | 25.50%
8 DFT-s-OFDM 64 QAM Outer_Full | 8.06% | 11.38% | 16.09% | 25.50%
9 CP-OFDM QPSK Inner_Full | 5.09% 7.19% 10.15% | 19.13%
10 CP-OFDM QPSK Outer_Full | 5.39% 7.61% 10.75% | 19.13%
11 CP-OFDM 16 QAM Inner_Full | 6.78% 9.58% 13.54% | 25.50%
12 CP-OFDM 16 QAM Outer_Full | 6.78% 9.58% 13.54% | 25.50%
13 CP-OFDM 64 QAM Inner_Full | 10.14% | 14.33% | 20.25% | 34.01%
14 CP-OFDM 64 QAM Outer_Full | 10.14% | 14.33% | 20.25% | 34.01%

The uncertainty assessment has been derived for the case of Quiet zone size <[30 cm], f = {23.45GHz,
32.125GHz, 40.8GHz}, P = [Maximum output power].

Vaues above are calculated considering a TE noise floor assumption of -10.6 dBm/400 MHz for FR2a and -8.5
dBm/400 MHz for FR2b and additional TE measurement uncertainty (not related to TE noise floor) as shown in
Table B.12-2-3 and Table B.12-2-4 added quadraticaly.

Table B.12.2-3: Additional TE EVM MU (not related to TE noise floor) for PUSCH, PC3, FR2a
(23.45GHz <=f <= 32.125GHz)

Test ID Modulation | RBalloc. | 50MHz | 100MHz | 200MHz | 400MHz
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1 DFT-s-OFDM P1/2 BPSK | Inner_Full | 2.50% 3.44% 4.86% 6.87%
2 DFT-s-OFDM PI1/2 BPSK | Outer_Full | 2.50% 3.26% 4.61% 6.58%
3 DFT-s-OFDM QPSK Inner_Full | 2.50% 3.44% 4.86% 6.87%
4 DFT-s-OFDM QPSK Outer_Full | 2.50% 3.26% 4.61% 6.58%
5 DFT-s-OFDM 16 QAM Inner_Full | 2.50% 3.29% 4.65% 6.45%
6 DFT-s-OFDM 16 QAM Outer_Full | 2.50% 3.01% 4.25% 6.45%
7 DFT-s-OFDM 64 QAM Inner_Full | 2.50% 3.43% 4.84% 9.12%
8 DFT-s-OFDM 64 QAM Outer_Full | 2.88% 4.07% 5.75% 9.12%
9 CP-OFDM QPSK Inner_Full | 2.50% 3.01% 4.25% 6.85%
10 CP-OFDM QPSK Outer_Full | 2.50% 3.16% 4.48% 6.85%
11 CP-OFDM 16 QAM Inner_Full | 2.50% 3.43% 4.84% 9.12%
12 CP-OFDM 16 QAM Outer_Full | 2.50% 3.43% 4.84% 9.12%
13 CP-OFDM 64 QAM Inner_Full | 3.63% 5.12% 7.25% 12.16%
14 CP-OFDM 64 QAM Outer_Full | 3.63% 5.12% 7.25% 12.16%

Table B.12.2-4: Additional TE EVM MU (not related to TE noise floor) for PUSCH, PC3, FR2b
(32.125GHz < f <= 40.8GHz)

Test ID Modulation RB alloc. | 50MHz | 100MHz | 200MHz | 400MHz
1 DFT-s-OFDM P1/2 BPSK | Inner_Full 3.00% 4.00% 5.75% 8.00%
2 DFT-s-OFDM P1/2 BPSK | Outer_Full | 3.00% 4.00% 5.75% 8.00%
3 DFT-s-OFDM QPSK Inner_Full 3.00% 4.00% 5.75% 8.00%
4 DFT-s-OFDM QPSK Quter_Full | 3.00% 4.00% 5.75% 8.00%
5 DFT-s-OFDM 16 QAM Inner_Full 3.00% 4.00% 5.75% 10.93%
6 DFT-s-OFDM 16 QAM Outer_Full | 3.08% 4.35% 6.14% 10.93%
7 DFT-s-OFDM 64 QAM Inner_Full 4.10% 5.79% 8.19% 15.44%
8 DFT-s-OFDM 64 QAM Outer_Full | 4.87% 6.88% 9.73% 15.44%
9 CP-OFDM QPSK Inner_Full 3.08% 4.35% 6.14% 11.58%
10 CP-OFDM QPSK Quter_Full | 3.26% 4.60% 6.50% 11.58%
11 CP-OFDM 16 QAM Inner_Full 4.10% 5.79% 8.19% 15.44%
12 CP-OFDM 16 QAM Outer_Full | 4.10% 5.79% 8.19% 15.44%
13 CP-OFDM 64 QAM Inner_Full 6.12% 8.66% 12.25% 20.59%
14 CP-OFDM 64 QAM OQuter_Full | 6.12% 8.66% 12.25% 20.59%

Table B.12.2-5: Measurement Uncertainty (MU) for PUSCH, PC1, FR2a (23.45GHz <= f <= 32.125GH2z)

50MHz | 100MHz | 200MHz | 400MHz
2.48% 3.50% 4.95% 7.00%

- The uncertainty assessment has been derived for the case of Quiet zone size <[30 cm], f = {23.45GHz,
32.125GHz}, P = [Maximum output power].

- Values above are calculated considering a TE noise floor assumption of -10.6 dBm/400 MHz for FR2a and
additional TE measurement uncertainty (not related to TE noise floor) as shown in Table B.12-2-3 added
quadraticaly.

Table B.12.2-6: Additional TE EVM MU (not related to TE noise floor) for PUSCH, PC1, FR2a
(23.45GHz <=f <= 32.125GHz)

| 50MHz | 100MHz | 200MHz | 400MH |
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| 240% | 330% | 4.79% 6.68%

B.13 to B.14

B.15 Occupied bandwidth

Following tables summarize the MU threshold for EIRP measurements for Occupied bandwidth. The origin MU values
for different test setups can be found in following subclauses.

Table B.15-1: MU threshold for beam peak measurement for Occupied bandwidth

Power Class Frequency Power BW Threshold MU
value (NOTE1)
[%CBW]

PC3, PC1 2345GHz=f=< P = Max Output 50 MHz +0.4

32.125 GHz Power 100 MHz +0.4

200 MHz +1.2

400 MHz +1.2

32.125 GHz <f=< | P =Max Output 50 MHz +0.4

40.8 GHz Power 100 MHz +0.4

200 MHz +1.3

400 MHz +1.3

NOTE 1: Total Expanded MU for IFF for Quiet Zone size < 30cm.

B.15.1 Uncertainty budget format and assessment for DFF

FFS

- The uncertainty assessment has been derived for the case of D =[5 cm], f = {23.45 GHz, 32.125 GHz, 40.8
GHz}, P =[Maximum output power].

B.15.2 Uncertainty budget format and assessment for IFF

FFS

- The uncertainty assessment has been derived for the case of Quiet Zone size <30 cm, f = {23.45GHz,
32.125GHz, 40.8GHz}, P = Maximum output power.

B.16 Spectrum emission mask

Following tables summarize the MU threshold for TRP measurements for Spectrum emission mask. The origin MU
values for different test setups can be found in following subclauses.
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Table B.16-1: MU threshold for TRP measurement for Spectrum emission mask

Power Class Frequency MBW Power Threshold MU
value (NOTE 1)
PC3 23.45GHz <=f BW <= 400MHz P = Max Output 5.13
<=32.125GHz Power
32.125GHz < f 5.51
<=40.8GHz
PC1 23.45GHz <=f BW <= 400MHz P = Max Output 6.32
<=32.125GHz Power
32.125GHz < f FFS
<=40.8GHz

NOTE 1: Total Expanded MU for IFF for Quiet Zone size < 30cm in Table B.16.2-2 for PC3 UEs

and in Table B.16.2-4 for PC1 UEs

B.16.1 Uncertainty budget format and assessment for DFF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.16.1-1.

Table B.16.1-1: Uncertainty contributions for TRP measurement

uiD Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Positioning misalignment B.2.1.1
2 Measure distance uncertainty B.2.1.2
3 Quality of quiet zone B.2.1.3
4 Mismatch B.2.1.4
5 Standing Wave Between the DUT and measurement antenna B.2.1.5
6 Uncertainty of the RF power measurement equipment B.2.1.6
7 Phase curvature B.2.1.7
8 Amplifier uncertainties B.2.1.8
9 Random uncertainty B.2.1.9
10 Influence of the XPD B.2.1.10
11 Insertion Loss Variation B.2.1.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.1.12
13 Influence of TRP measurement grid B.2.1.22
14 Influence of beam peak search grid B.2.1.23
15 Multiple measurement antenna uncertainty B.2.1.25
16 DUT repositioning B.2.1.26
Stage 1: Calibration measurement
17 Mismatch B.2.1.4
18 Amplifier uncertainties B.2.1.8
19 Misalignment of positioning System B.2.1.13
20 Uncertainty of the Network Analyzer B.2.1.14
21 Uncertainty of the absolute gain of the calibration antenna B.2.1.15
22 Positioning and pointing misalignment between the reference antenna and B.2.1.16
the measurement antenna
23 Phase centre offset of calibration antenna B.2.1.18
24 Quality of quiet zone for calibration process B.2.1.19
25 Standing wave between reference calibration antenna and measurement B.2.1.20
antenna
26 Influence of the calibration antenna feed cable B.2.1.21
27 Insertion Loss Variation B.2.1.11
Systematic uncertainties
28 Systematic error due to TRP calculation/quadrature B.2.1.24
29 Influence of noise B.2.1.27

The uncertainty assessment tables are organized as follows:
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- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of D =[5 cm], f = {23.45 GHz, 32.125 GHz, 40.8
GHZz}, P = [Maximum output power].

- Theuncertainty assessment for TRPis provided in Table B.16.1-2.
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Table B.16.1-2: Uncertainty assessment for TRP measurement (f=TBD, D=TBD)

uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment
2 Measure distance uncertainty
3 Quality of quiet zone (NOTE 2)
4 Mismatch (NOTE 3)
5 Standing Wave Between the DUT
and measurement antenna
6 Uncertainty of the RF power
measurement equipment (NOTE 4)
7 Phase curvature
8 Amplifier uncertainties
9 Random uncertainty
10 Influence of the XPD
11 Insertion Loss Variation
12 RF leakage (from measurement
antenna to the receiver/transmitter)
13 Influence of TRP measurement
grid (NOTE 5)
14 Influence of beam peak search grid
(NOTE 6)
15 Multiple measurement antenna
uncertainty
16 DUT repositioning
Stage 1: Calibration measurement
17 Mismatch
18 Amplifier uncertainties
19 Misalignment of positioning
System
20 Uncertainty of the Network
Analyzer
21 Uncertainty of the absolute gain of
the calibration antenna
22 Positioning and pointing
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration
antenna
24 Quiality of quiet zone for calibration
process (NOTE 2)
25 Standing wave between reference
calibration antenna and
measurement antenna
26 Influence of the calibration antenna
feed cable
27 Insertion Loss Variation
TRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB]
Systematic uncertainties (NOTE 7) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 5)
29 Influence of noise
Total measurement uncertainty
TRP total measurement uncertainty [dB] |
NOTE 1: The impact of phase variation on EIRP is FFS.
NOTE 2: The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is
FFS; for EIRP, the standard uncertainty of quiet zone is FFS.
NOTE 3: The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 4: The assessment assumes maximum DUT output power.
NOTE 5: This contributor shall only be considered for TRP measurements.
NOTE 6: This contributor shall only be considered for EIRP measurements.
NOTE 7: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.
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B.16.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.16.2-1.

Table B.16.2-1: Uncertainty contributions for TRP measurement

ub | Description of uncertainty contribution [Details in clause
Stage 2: DUT measurement
1 Positioning misalignment B.2.2.1
2 Measure distance uncertainty B.2.2.2
3 Quality of Quiet Zone B.2.2.3
4 Mismatch B.2.2.4
5 Standing wave between the DUT and measurement antenna B.2.2.5
6 Uncertainty of the RF power measurement equipment B.2.2.6
7 Phase curvature B.2.2.7
8 Amplifier uncertainties B.2.2.8
9 Random uncertainty B.2.2.9
10 Influence of the XPD B.2.2.10
11 Insertion Loss Variation B.2.2.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.2.12
13 Influence of TRP measurement grid B.2.2.22
14 Influence of beam peak search grid B.2.2.23
15 Multiple measurement antenna uncertainty B.2.2.25
16 DUT repositioning B.2.2.26
Stage 1: Calibration measurement
17 Mismatch B.2.2.4
18 Amplifier Uncertainties B.2.2.8
19 Misalignment of positioning System B.2.2.13
20 Uncertainty of the Network Analyzer B.2.2.14
21 Uncertainty of the absolute gain of the calibration antenna B.2.2.15
22 Positioning and pointing misalignment between the reference antenna and B.2.2.16
the measurement antenna
23 Phase centre offset of calibration antenna B.2.2.18
24 Quality of quiet zone for calibration process B.2.2.19
25 Standing wave between reference calibration antenna and measurement B.2.2.20
antenna
26 Influence of the calibration antenna feed cable B.2.2.21
27 Insertion Loss Variation B.2.2.11
Systematic uncertainties
28 Systematic error due to TRP calculation/quadrature B.2.2.24
29 Influence of noise B.2.2.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of Quiet Zone size <[30 cm], f ={23.45GHz,
32.125GHz, 40.8GHZz}, P = [Maximum output power].

- The uncertainty assessment for TRP is provided in Table B.16.2-2 for PC3 UEsand in Table B.16.2-4 for PC1
UEs.
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Table B.16.2-2: Uncertainty assessment for TRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC3 UEs
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 9) 0.6 Actual 1.00 0.6
4 Mismatch (NOTE 1) 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.16 Normal 2.00 1.08
measurement equipment (NOTE 2)
7 Phase curvature 0.00 U-shaped 141 0.00
8 Amplifier uncertainties 2.1 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 1.41 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.25 Actual 1 0.25
grid (NOTE 3)
14 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 4)
15 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 8)
16 DUT repositioning (NOTE 3) 0.00 Rectangular 1.73 0.00
Stage 1: Calibration measurement
17 Mismatch 0.00 U-shaped 141 0.00
18  |Amplifier Uncertainties 0.00 Normal 2.00 0.00
19 Misalignment of positioning 0.00 Normal 2.00 0.00
System
20 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer
21 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
22 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
24 Quality of quiet zone for calibration 0.4 Actual 1.00 0.4
process (NOTE 9)
25 Standing wave between reference 0.00 U-shaped 141 0.00
calibration antenna and
measurement antenna
26 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
27 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 5) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 3) 0.00
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.62
29 Influence of noise (32.125GHz < f <= 40.8GHz) 1.00
Total measurement uncertainty Value
TRP total measurement uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence 5.13
interval of 95 %) [dB]
TRP total measurement uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence 5.51
interval of 95 %) [dB]
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NOTE 1: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 2: The assessment assumes maximum DUT output power.

NOTE 3: This contributor shall only be considered for TRP measurements.

NOTE 4: This contributor shall only be considered for EIRP measurements.

NOTE 5: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 6: Values extracted from TR 38.810 v2.6.1 in square brackets pending for further analysis.

NOTE 7: Void.

NOTE 8: Applies to the system which has a structure of mechanical feed antenna positioning.

NOTE 9: Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.
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Table B.16.2-3: Void

Table B.16.2-4: Uncertainty assessment for TRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC1 UEs
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uiD Uncertainty source Uncertainty |[Distribution of the | Divisor Standard
value probability uncertainty
(0) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.02 Normal 2.00 0.02
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 9) 0.60 Actual 1.00 0.60
4 Mismatch (NOTE 1) 1.30 Actual 1.00 1.30
5 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
6 Uncertainty of the RF power 2.16 Normal 2.00 1.08
measurement equipment (NOTE 2)
7 Phase curvature 0.00 U-shaped 1.41 0.00
8 Amplifier uncertainties 2.10 Normal 2.00 1.05
9 Random uncertainty 0.50 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 1.41 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.25 Actual 1 0.25
grid (NOTE 3)
14 Influence of beam peak search grid 0.00 Actual 1 0.00
(NOTE 4)
15 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 8)
16 DUT repositioning (NOTE 3) 0.00 Rectangular 1.73 0.00
Stage 1: Calibration measurement
17 Mismatch 0.00 U-shaped 141 0.00
18 |Amplifier Uncertainties 0.00 Normal 2.00 0.00
19 Misalignment of positioning 0.00 Normal 2.00 0.00
System
20 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer
21 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
22 Positioning and pointing 0.01 Rectangular 1.73 0.00
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
24 Quality of quiet zone for calibration 0.40 Actual 1.00 0.40
process (NOTE 9)
25 Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna
26 Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
27 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Systematic uncertainties (NOTE 5) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 3) 0.00
29 Influence of noise (23.45GHz <= f <= 32.125GHz) 1.81
29 Influence of noise (32.125GHz < f <= 40.8GHz) FFS
Total measurement uncertainty Value
TRP total measurement uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence 6.32
interval of 95 %) [dB]
TRP total measurement uncertainty (32.125GHz < f <= 40.8GHz) (1.960 - confidence FFS
interval of 95 %) [dB]
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NOTE 1: The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 2: The assessment assumes maximum DUT output power.

NOTE 3: This contributor shall only be considered for TRP measurements.

NOTE 4: This contributor shall only be considered for EIRP measurements.

NOTE 5: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 6: Values extracted from TR 38.810 v2.6.1 in square brackets pending for further analysis.

NOTE 7: Void.

NOTE 8: Applies to the system which has a structure of mechanical feed antenna positioning.

NOTE 9: Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or
equal to 30 cm.

B.17 Adjacent Channel Leakage Ratio

Editor’s Note: MU value analysis for PC1, 2 and 4 are not compl ete.

Following tables summarize the MU threshold for EIRP measurements for Adjacent Channel Leakage Ratio. The origin
MU values for different test setups can be found in following subclauses.

Table B.17-1: MU threshold for TRP measurement for Spectrum emission mask

Power Class Frequency MBW Power Threshold MU
value (NOTE 1)
PC3 23.45GHz <=f BW <= 400MHz P = Max Output TBD
<=32.125GHz Power
32.125GHz < f TBD
<=40.8GHz
PC1 23.45GHz <=f BW <= 400MHz P = Max Output TBD
<=32.125GHz Power
32.125GHz < f TBD
<=40.8GHz
NOTE 1: Total Expanded MU for IFF for a Quiet Zone size < 30 cm in Table B.17.2-2 for PC3
UEs and B.17.2-3 for PC1 UEs.
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Power Class Frequency CBW Power Threshold MU
value for NTC
and ETC (NOTE
1)
PC3 23.45GHz <=f 50MHz P = Max Output 5.63
<= 32.125GHz Power
100MHz 6.09
200MHz 6.09 (NOTES)
400MHz 6.09 (NOTE2)
32.125GHz < f 50MHz P = Max Output 6.09 (NOTE?)
<=40.8GHz Power
100MHz 6.09 (NOTES6)
200MHz 6.09 (NOTE3)
400MHz 6.09 (NOTE4)
PC1 23.45GHz <=f BW <= 400MHz P = Max Output 6.04
<= 32.125GHz Power
32.125GHz < f BW <= 400MHz P = Max Output 6.04
<=40.8GHz Power
NOTE 1: Total Expanded MU for IFF for a Quiet Zone size < 30 cm in Table B.17.2-2 for PC3
UEs and Table B.17.2-3 for PC1 UEs.
NOTE 2: This value is based on the relaxation of (MPR — 3.0) dB for MPR > 3.0dB.
NOTE 3: Not applicable for MPR > 3.5dB
NOTE 4: Not applicable for MPR > 2.0dB
NOTE 5: This value is based on the relaxation of (MPR — 5.0) dB for MPR > 5.0dB.
NOTE 6: Not applicable for MPR > 5.0dB
NOTE 7: Not applicable for MPR >7. 5 dB
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Table B.17.1-1: Uncertainty contributions for EIRP measurement

ub | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Positioning misalignment B.2.1.1
2 Measure distance uncertainty B.2.1.2
3 Quality of quiet zone B.2.1.3
4 Mismatch B.2.1.4
5 Standing Wave Between the DUT and measurement antenna B.2.1.5
6 Uncertainty of the RF power measurement equipment B.2.1.6
7 Phase curvature B.2.1.7
8 Amplifier uncertainties B.2.1.8
9 Random uncertainty B.2.1.9
10 Influence of the XPD B.2.1.10
11 Insertion Loss Variation B.2.1.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.1.12
13 Influence of TRP measurement grid B.2.1.22
14 Influence of beam peak search grid B.2.1.23
15 Multiple measurement antenna uncertainty B.2.1.25
16 DUT repositioning B.2.1.26
Stage 1: Calibration measurement
17 Mismatch B.2.1.4
18 Amplifier uncertainties B.2.1.8
19 Misalignment of positioning System B.2.1.13
20 Uncertainty of the Network Analyzer B.2.1.14
21 Uncertainty of the absolute gain of the calibration antenna B.2.1.15
22 Positioning and pointing misalignment between the reference antenna and B.2.1.16
the measurement antenna
23 Phase centre offset of calibration antenna B.2.1.18
24 Quality of quiet zone for calibration process B.2.1.19
25 Standing wave between reference calibration antenna and measurement B.2.1.20
antenna
26 Influence of the calibration antenna feed cable B.2.1.21
27 Insertion Loss Variation B.2.1.11
Systematic uncertainties
28 Systematic error due to TRP calculation/quadrature B.2.1.24
29 Influence of noise B.2.1.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of D =[5 cm], f = {23.45 GHz, 32.125 GHz, 40.8
GHZz}, P = [Maximum output power].

- The uncertainty assessment for TRP isprovided in Table B.17.1-2.
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Table B.17.1-2: Uncertainty assessment for EIRP measurement (f=TBD, D=TBD)
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uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment
2 Measure distance uncertainty
3 Quality of quiet zone (NOTE 2)
4 Mismatch (NOTE 3)
5 Standing Wave Between the DUT
and measurement antenna
6 Uncertainty of the RF power
measurement equipment (NOTE 4)
7 Phase curvature
8 Amplifier uncertainties
9 Random uncertainty
10 Influence of the XPD
11 Insertion Loss Variation
12 RF leakage (from measurement
antenna to the receiver/transmitter)
13 Influence of TRP measurement
grid (NOTE 5)
14 Influence of beam peak search grid
(NOTE 6)
15 Multiple measurement antenna
uncertainty
16 DUT repositioning
Stage 1: Calibration measurement
17 Mismatch
18 Amplifier uncertainties
19 Misalignment of positioning
System
20 Uncertainty of the Network
Analyzer
21 Uncertainty of the absolute gain of
the calibration antenna
22 Positioning and pointing
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration
antenna
24 Quiality of quiet zone for calibration
process (NOTE 2)
25 Standing wave between reference
calibration antenna and
measurement antenna
26 Influence of the calibration antenna
feed cable
27 Insertion Loss Variation
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB]
Systematic uncertainties (NOTE 7) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 5)
29 Influence of noise
Total measurement uncertainty
TRP total measurement uncertainty [dB] |
NOTE 1: The impact of phase variation on EIRP is FFS.
NOTE 2: The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is
FFS; for EIRP, the standard uncertainty of quiet zone is FFS.
NOTE 3: The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 4: The assessment assumes maximum DUT output power.
NOTE 5: This contributor shall only be considered for TRP measurements.
NOTE 6: This contributor shall only be considered for EIRP measurements.
NOTE 7: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.
NOTE 8: Void
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B.17.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.17.2-1.

Table B.17.2-1: Uncertainty contributions for EIRP measurement

ub | Description of uncertainty contribution [Details in clause
Stage 2: DUT measurement
1 Quality of Quiet Zone B.2.2.3
2 Mismatch B.2.2.4
3 Standing wave between the DUT and measurement antenna B.2.2.5
4 Uncertainty of the RF power measurement equipment B.2.2.6
5 Phase curvature B.2.2.7
6 Amplifier uncertainties B.2.2.8
7 Random uncertainty B.2.2.9
8 Influence of the XPD B.2.2.10
9 RF leakage (from measurement antenna to the receiver/transmitter) B.2.2.12
10 Multiple measurement antenna uncertainty B.2.2.25
Stage 1: Calibration measurement
11 Mismatch B.2.2.4
12 Amplifier Uncertainties B.2.2.8
13 Misalignment of positioning System B.2.2.13
14 Uncertainty of the Network Analyzer B.2.2.14
15 Uncertainty of the absolute gain of the calibration antenna B.2.2.15
16 Phase centre offset of calibration antenna B.2.2.18
17 Quality of quiet zone for calibration process B.2.2.19
18 Standing wave between reference calibration antenna and measurement B.2.2.20
antenna
19 Influence of the calibration antenna feed cable B.2.2.21
20 Insertion Loss Variation B.2.2.11
Systematic uncertainties
21 [Influence of noise | B.2.2.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of Quiet Zone size <30 cm, f = {23.45GHz,
32.125GHz, 40.8GHz}, P = Maximum output power - MPR — MBR(Multi-band relaxation).

- The uncertainty assessment for EIRP is provided in Table B.17.2-2 for PC3 UEs and Table B.17.2-3 for PC1
UEs.
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Table B.17.2-2: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,
Quiet Zone size £ 30 cm) for PC3 UEs and normal and extreme temperature condition

uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Quality of Quiet Zone (NOTE 10) 0.52 Actual 1.00 0.52
2 Mismatch (NOTE 2) 1.84 Actual 1.00 1.84
3 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
4 Uncertainty of the RF power 2.16 Normal 2.00 1.08
measurement equipment (NOTE 3,
7)
5 Phase curvature 0.00 U-shaped 141 0.00
6 Amplifier uncertainties 2.1 Normal 2.00 1.05
7 Random uncertainty 0.50 Normal 2.00 0.25
8 Influence of the XPD 0.00 U-shaped 1.41 0.00
9 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
10 Multiple measurement antenna 0.0 Actual 1 0.0
uncertainty (NOTE 9)
Stage 1: Calibration measurement
11 Mismatch 0.00 U-shaped 141 0.00
12 |Amplifier Uncertainties 0.00 Normal 2.00 0.00
13 Misalignment of positioning 0.00 Normal 2.00 0.00
System
14 Uncertainty of the Network 15 Normal 2.00 0.75
Analyzer
15 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
16 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
17 Quality of quiet zone for calibration 0.32 Actual 1.00 0.32
process (NOTE 10)
18 Standing wave between reference 0.00 U-shaped 141 0.00
calibration antenna and
measurement antenna
19 Influence of the calibration antenna 0.00 Normal 2.00 0.00
feed cable
20 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB] 5.09
Systematic uncertainties (NOTE 6) Value
21 Influence of noise Table
B.17.2-4
Total measurement uncertainty Value
EIRP total measurement uncertainty [dB]
5.09 +
Influence of
Noise
NOTE 1: Void
NOTE 2: The analysis was done only for the case of operating at max output power — MPR —
MBR(Multi-band relaxation)., in-band, non-CA.
NOTE 3: The assessment assumes maximum DUT output power — MPR — MBR(Multi-band relaxation).
NOTE 4: Void
NOTE 5: Void
NOTE 6: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.
NOTE 7: Void
NOTE 8: Void
NOTE 9: Void
NOTE 10: Defined as fixed value MU contributor.
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Table B.17.2-3: Uncertainty assessment for EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz,

Quiet Zone size £ 30 cm) for PC1 UEs

uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Quality of Quiet Zone (NOTE 10) 0.52 Actual 1.00 0.52
2 Mismatch (NOTE 2, NOTE 7) 1.84 Actual 1.00 1.84
3 Standing wave between the DUT 0.00 U-shaped 1.41 0.00
and measurement antenna
4 Uncertainty of the RF power 2.16 Normal 2.00 1.08
measurement equipment (NOTE 3,
7)
5 Phase curvature 0.00 U-shaped 1.41 0.00
6 Amplifier uncertainties 2.1 Normal 2.00 1.05
7 Random uncertainty 0.50 Normal 2.00 0.25
8 Influence of the XPD 0.00 U-shaped 1.41 0.00
9 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
10 Multiple measurement antenna 0.00 Actual 1 0.00
uncertainty (NOTE 9)
Stage 1: Calibration measurement
11 Mismatch 0.00 U-shaped 141 0.00
12 |Amplifier Uncertainties 0.00 Normal 2.00 0.00
13 Misalignment of positioning 0.00 Normal 2.00 0.00
System
14 Uncertainty of the Network 15 Normal 2.00 0.75
Analyzer
15 Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
16 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
17 Quiality of quiet zone for calibration 0.32 Actual 1.00 0.32
process (NOTE 10)
18 Standing wave between reference 0.00 U-shaped 1.41 0.00
calibration antenna and
measurement antenna
19 Influence of the calibration antenna 0.00 Normal 2.00 0.00
feed cable
20 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
EIRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB] 5.09
Systematic uncertainties (NOTE 6) Value
21 Influence of noise (23.45GHz <= f <= 32.125GHz) 0.95
21 Influence of noise (32.125GHz < f <= 40.8GHz) 0.95
Total measurement uncertainty Value
EIRP total measurement uncertainty (23.45GHz <= f <= 32.125GHz) [dB] 6.04
| EIRP total measurement uncertainty (32.125GHz < f <= 40.8GHz) [dB] 6.04
NOTE 1: Void
NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 3: The assessment assumes maximum DUT output power.
NOTE 4: Void
NOTE 5: Void
NOTE 6: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.
NOTE 7: Values extracted from TR 38.810 v2.6.1 in square brackets pending for further analysis.
NOTE 8: Void.
NOTE 9: Void
NOTE 10: Defined as fixed value MU contributor.
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Table B.17.2-4: Influence of noise measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size
30 cm) for PC3 UEs

FR2a FR2b
ChBW (50MHz) 0.54 1.0 (NOTE 6)
ChBW (100MHz) 1.0 1.0 (NOTE 5)
ChBW (200MHz) | 1.0 (NOTE 4) 1.0 (NOTE 2)
ChBW (400MHz) | 1.0 (NOTE 1) 1.0 (NOTE 3)

NOTE 1: This value is based on the relaxation of (MPR —
3.0) dB for MPR > 3.0dB.

NOTE 2: Not applicable for MPR > 3.5dB

NOTE 3: Not applicable for MPR > 2.0dB

NOTE 4: This value is based on the relaxation of (MPR —
5.0) dB for MPR > 5.0dB.

NOTE 5: Not applicable for MPR > 5.0dB

NOTE 6: Not applicable for MPR >7. 5 dB

B.18 Spurious emissions

Editor’s Note:

MU value analysis and offset value analysis for PC1, 2 and 4 are not complete.

- MU offset value analysis for PC2 and 4 are not compl ete.

- MU vaue analysisfor various test setupsin clause B.18.x is not complete for above 80 GHz.

Test procedure of general spurious emission comprises 2 stages. coarse TRP measurement and fine TRP measurement
BW. Coarse TRP measurement is introduced to reduce the measurement time by applying sparser grids and/or wider
measurement BW than fine TRP measurement while having offset dB more stringent test requirement in order not to
cause additional misjudgement risk. For the frequency ranges for which coarse TRP measurement does not PASS, the
measurement is continued with fine TRP measurement procedure.

TablesB.18-1, B.18-1a, B.18-1b summarizesthe MU threshold for fine TRP measurements for General spurious
emissions, spurious emission band UE co-existence and additional spurious emission, respectively. The origin MU
values for fine TRP measurement for different test setups can be found in following subclauses.
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Table B.18-1: MU threshold for TRP measurement for general spurious emission

Power Class Frequency In-band BW In-band Power Threshold MU
(NOTE2) value [dB]
(NOTE1)
PC3 6 GHz <=f BW <= 400MHz P = Max Output 5.29
<=12.75 GHz Power
12.75 GHz <=f 5.25
<=23.45 GHz
23.45 GHz <=f 5.41
<=40.8 GHz
40.8 GHz <=f<= 7.42
66 GHz
66 GHz <=f <= 7.72
80 GHz
PC1 6 GHz <=f BW <= 400MHz P = Max Output 5.28
<=12.75 GHz Power
12.75 GHz <=f 5.91
<= 23.45 GHz
23.45 GHz <=f 6.07
<=40.8 GHz
40.8 GHz <=f<= 8.09
66 GHz
66 GHz <=f <= 7.71
80 GHz

NOTE 1: Total EIRP Expanded MU for IFF for Quiet Zone size < 30cm in Table B.18.2-3 to
Table B.18.2-11 for PC3 UEs and in Table B.18.2-12 to Table B.18.2-16 for PC1 UEs.
NOTE 2: Max output power level for device with corresponding power class.

Table B.18-1a: MU threshold for TRP measurement for spurious emission band UE co-existence

Power Class Frequency In-band BW In-band Power Threshold MU
(NOTE2) value [dB]
(NOTE1)
PC3 n257, n260, BW <= 400MHz P = Max Output 6.00
n261 Power

236 GHz <f<= 6.00

24.0 GHz
36 GHz <=f<= 6.00

37 GHz
57 GHz <=f<= 8.01
66 GHz
PC1 n257, n261 BW <= 400MHz P = Max Output 7.32
Power

n260 7.32
23.6 GHz <f<= 7.32

24.0 GHz
36 GHz <=f <= FFS

37 GHz [Editor's note:this
line shall be
removed]

57 GHz <=f<= 8.00

66 GHz

NOTE 1: Total EIRP Expanded MU for IFF for Quiet Zone size < 30cm in Table B.18.2-3 to
Table B.18.2-11 for PC3 UEs and in Table B.18.2-12 to Table B.18.2-16 for PC1 UEs.
NOTE 2: Max output power level for device with corresponding power class.
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Power Class

Frequency

In-band BW

In-band Power
(NOTE2)

Threshold MU
value [dB]
(NOTE1)

PC3

6 GHz <=f
<=12.75 GHz
NS 202

12.75 GHz <=f
<= 23.45 GHz
NS_202

23.45 GHz <= f
<=40.8 GHz
NS_202,
NS_203

40.8 GHz <=f
<=2nd
harmonic of the
upper frequency
edge of the UL
operating band
NS 202

BW <= 400MHz

P = Max Output
Power

5.29

5.84

6.00

8.01

PC1

6 GHz <=f
<=12.75 GHz
NS 202

12.75 GHz <= f
<= 23.45 GHz
NS_202

23.45 GHz <=f
<=40.8 GHz
NS_202,
NS 203

40.8 GHz <=f
<=2nd
harmonic of the
upper frequency
edge of the UL
operating band
NS_202

BW <= 400MHz

P = Max Output
Power

5.28

7.16

7.32

9.34

NOTE 1:

Total EIRP Expanded MU for IFF for Quiet Zone size < 30cm in Table B.18.2-3 to
Table B.18.2-11 for PC3 UEs and in Table B.18.2-12 to Table B.18-2.16 for PC1

UEs.
Max output power level for device with corresponding power class.

NOTE 2:

B.18.1 Uncertainty budget format and assessment for DFF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.18.1-1.
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Table B.18.1-1: Uncertainty contributions for TRP measurement

ub | Description of uncertainty contribution | Details in annex
Stage 2: DUT measurement
1 Positioning misalignment B.2.1.1
2 Measure distance uncertainty B.2.1.2
3 Quality of quiet zone B.2.1.3
4 Mismatch B.2.1.4
5 Standing Wave Between the DUT and measurement antenna B.2.1.5
6 Uncertainty of the RF power measurement equipment B.2.1.6
7 Phase curvature B.2.1.7
8 Amplifier uncertainties B.2.1.8
9 Random uncertainty B.2.1.9
10 Influence of the XPD B.2.1.10
11 Insertion Loss Variation B.2.1.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.1.12
13 Influence of TRP measurement grid B.2.1.22
14 Influence of beam peak search grid B.2.1.23
15 Multiple measurement antenna uncertainty B.2.1.25
16 DUT repositioning B.2.1.26
Stage 1: Calibration measurement
17 Mismatch B.2.1.4
18 Amplifier uncertainties B.2.1.8
19 Misalignment of positioning System B.2.1.13
20 Uncertainty of the Network Analyzer B.2.1.14
21 Uncertainty of the absolute gain of the calibration antenna B.2.1.15
22 Positioning and pointing misalignment between the reference antenna and B.2.1.16
the measurement antenna
23 Phase centre offset of calibration antenna B.2.1.18
24 Quality of quiet zone for calibration process B.2.1.19
25 Standing wave between reference calibration antenna and measurement B.2.1.20
antenna
26 Influence of the calibration antenna feed cable B.2.1.21
27 Insertion Loss Variation B.2.1.11
Systematic uncertainties
28 Systematic error due to TRP calculation/quadrature B.2.1.24
29 Influence of noise B.2.1.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of D =[5 cm], f = {6 GHz to 80 GHz}, P = [Maximum
output power].

- The uncertainty assessment for TRP isprovided in Table B.18.1-2 to B.18.1-xx
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Table B.18.1-2: Uncertainty assessment for TRP measurement (f=TBD, D=TBD)
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uiD Uncertainty source Uncertainty | Distribution of Divisor Standard
value the probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment
2 Measure distance uncertainty
3 Quality of quiet zone (NOTE 2)
4 Mismatch (NOTE 3)
5 Standing Wave Between the DUT
and measurement antenna
6 Uncertainty of the RF power
measurement equipment (NOTE 4)
7 Phase curvature
8 Amplifier uncertainties
9 Random uncertainty
10 Influence of the XPD
11 Insertion Loss Variation
12 RF leakage (from measurement
antenna to the receiver/transmitter)
13 Influence of TRP measurement
grid (NOTE 5)
14 Influence of beam peak search grid
(NOTE 6)
15 Multiple measurement antenna
uncertainty
16 DUT repositioning
Stage 1: Calibration measurement
17 Mismatch
18 Amplifier uncertainties
19 Misalignment of positioning
System
20 Uncertainty of the Network
Analyzer
21 Uncertainty of the absolute gain of
the calibration antenna
22 Positioning and pointing
misalignment between the
reference antenna and the
measurement antenna
23 Phase centre offset of calibration
antenna
24 Quiality of quiet zone for calibration
process (NOTE 2)
25 Standing wave between reference
calibration antenna and
measurement antenna
26 Influence of the calibration antenna
feed cable
27 Insertion Loss Variation
TRP Expanded uncertainty (1.960 - confidence interval of 95 %) [dB]
Systematic uncertainties (NOTE 7) Value
28 Systematic error due to TRP calculation/quadrature (NOTE 5)
29 Influence of noise
Total measurement uncertainty
TRP total measurement uncertainty [dB] |
NOTE 1: The impact of phase variation on EIRP is FFS.
NOTE 2: The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is
FFS; for EIRP, the standard uncertainty of quiet zone is FFS.
NOTE 3: The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 4: The assessment assumes maximum DUT output power.
NOTE 5: This contributor shall only be considered for TRP measurements.
NOTE 6: This contributor shall only be considered for EIRP measurements.
NOTE 7: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage
2 contributors.
NOTE 8: Void
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B.18.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value arelisted in Table B.18.2-1.

Table B.18.2-1: Uncertainty contributions for TRP measurement

ub | Description of uncertainty contribution [Details in clause
Stage 2: DUT measurement
1 Positioning misalignment B.2.2.1
2 Measure distance uncertainty B.2.2.2
3 Quality of Quiet Zone B.2.2.3
4 Mismatch B.2.2.4
5 Standing wave between the DUT and measurement antenna B.2.2.5
6 Uncertainty of the RF power measurement equipment B.2.2.6
7 Phase curvature B.2.2.7
8 Amplifier uncertainties B.2.2.8
9 Random uncertainty B.2.2.9
10 Influence of the XPD B.2.2.10
11 Insertion Loss Variation B.2.2.11
12 RF leakage (from measurement antenna to the receiver/transmitter) B.2.2.12
13 Influence of TRP measurement grid B.2.2.22
14 Influence of beam peak search grid B.2.2.23
15 Multiple measurement antenna uncertainty B.2.2.25
16 DUT repositioning B.2.2.26
17 Misalignment of DUT due to change of DUT orientation B.2.2.31
Stage 1: Calibration measurement
18 Mismatch B.2.2.4
19 Amplifier Uncertainties B.2.2.8
20 Misalignment of positioning System B.2.2.13
21 Uncertainty of the Network Analyzer B.2.2.14
22 Uncertainty of the absolute gain of the calibration antenna B.2.2.15
23 Positioning and pointing misalignment between the reference antenna and B.2.2.16
the measurement antenna
24 Phase centre offset of calibration antenna B.2.2.18
25 Quality of quiet zone for calibration process B.2.2.19
26 Standing wave between reference calibration antenna and measurement B.2.2.20
antenna
27 Influence of the calibration antenna feed cable B.2.2.21
28 Insertion Loss Variation B.2.2.11
Systematic uncertainties
29 Systematic error due to TRP calculation/quadrature B.2.2.24
30 Influence of noise B.2.2.27

The uncertainty assessment tables are organized as follows:
- For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D

- The uncertainty assessment has been derived for the case of Quiet zone size <30 cm, f ={6 GHz to 80 GHz}, P
= Maximum output power.

- Theuncertainty assessment for TRP is provided from Table B.18.2-2 to Table B.18.2-11 for PC3 UEs and from
Table B.18.2-12 to Table B.18.2-16 for PC1 UEs.

Table B.18.2-2: Void
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Table B.18.2-3: Uncertainty assessment for TRP measurement (f=6 GHz to 12.75GHz, Quiet Zone size
<30 cm) for PC3 UEs
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 4) 0.70 Actual 1.00 0.70
4 Mismatch 1.50 Actual 1.00 1.50
5 Standing wave between the DUT 0.00 U-shaped 141 0.00
and measurement antenna
6 Uncertainty of the RF power 2.00 Normal 2.00 1.00
measurement equipment
7 Phase curvature 0.00 U-shaped 141 0.00
8 Amplifier uncertainties 2.1 Normal 2.00 1.05
9 Random uncertainty 0.5 Normal 2.00 0.25
10 Influence of the XPD 0.09 U-shaped 141 0.064
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.32 Actual 1 0.32
grid (NOTE 1)
14 |Influence of beam peak search grid N/A Actual 1 N/A
(NOTE 2)
15 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 5)
16 DUT repositioning 0.00 Rectangular 1.73 0.00
17 Misalignment of DUT due to 0.10 Actual 1 0.10
change of DUT orientation
Stage 1: Calibration measurement
18 Mismatch 0.00 U-shaped 1.41 0.00
19 Amplifier Uncertainties 0.00 Normal 2.00 0.00
20 Misalignment of positioning 0.00 Normal 2.00 0.00
System
21 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer
22 | Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
23 Positioning and pointing 0.05 Rectangular 1.73 0.03
misalignment between the
reference antenna and the
measurement antenna
24 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
25 | Quality of quiet zone for calibration 0.70 Actual 1.00 0.70
process (NOTE 4)
26 | Standing wave between reference 0.00 U-shaped 141 0.00
calibration antenna and
measurement antenna
27 |Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
28 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Expanded uncertainty (1.960 - confidence interval of 95 %) Value
TRP Expanded uncertainty (6 GHz < f <= 12.75 GHz) [dB] (a) 4.88
Systematic uncertainties (NOTE 3) Value
29 Systematic error due to TRP calculation/quadrature (NOTE 1) (b) 0.0
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30 General spurious emissions Influence of noise (c1) 0.41

(6 GHz < f <=12.75 GHz)

31 Additional spurious emissions Influence of noise (c2) 0.41

NS_202 (6 GHz < f <= 12.75 GHz)

32 Systematic error related to beam peak search (NOTE 2) N/A
Total measurement uncertainty Value
General spurious emissions Total measurement uncertainty (a)+(b)+(c1) [dB] 5.29

(6 GHz < f <= 12.75 GHz)

Additional spurious emissions Total measurement uncertainty (a)+(b)+(cz) [dB] 5.29

NS_202 (6 GHz < f <= 12.75 GHz)

NOTE 1: This contributor shall only be considered for TRP measurements.

NOTE 2: This contributor shall only be considered for EIRP measurements.

NOTE 3: In order to obtain the total measurement uncertainty, systematic uncertainties have to be added
to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 4: Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size of less or
equal to 30 cm.

NOTE 5: Applies to the system which has a structure of mechanical feed antenna positioning.

Table B.18.2-4: Void
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Table B.18.2-5: Uncertainty assessment for TRP measurement (f=12.75 GHz to 23.45 GHz, Quiet Zone
size £ 30 cm) for PC3 UEs
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 4) 0.60 Actual 1.00 0.60
4 Mismatch 1.50 Actual 1.00 1.50
5 Standing wave between the DUT 0.00 U-shaped 141 0.00
and measurement antenna
6 Uncertainty of the RF power 2.16 Normal 2.00 1.08
measurement equipment
7 Phase curvature 0.00 U-shaped 1.41 0.00
8 Amplifier uncertainties 2.1 Normal 2.00 1.05
9 Random uncertainty 0.5 Normal 2.00 0.25
10 Influence of the XPD 0.09 U-shaped 141 0.064
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.32 Actual 1 0.32
grid (NOTE 1)
14 |Influence of beam peak search grid N/A Actual 1 N/A
(NOTE 2)
15 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 5)
16 DUT repositioning 0.00 Rectangular 1.73 0.00
17 Misalignment of DUT due to 0.10 Actual 1 0.10
change of DUT orientation
Stage 1: Calibration measurement
18 Mismatch 0.00 U-shaped 141 0.00
19 Amplifier Uncertainties 0.00 Normal 2.00 0.00
20 Misalignment of positioning 0.00 Normal 2.00 0.00
System
21 Uncertainty of the Network 1.50 Normal 2.00 0.75
Analyzer
22 | Uncertainty of the absolute gain of 0.60 Normal 2.00 0.30
the calibration antenna
23 Positioning and pointing 0.05 Rectangular 1.73 0.03
misalignment between the
reference antenna and the
measurement antenna
24 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
25 |Quality of quiet zone for calibration 0.60 Actual 1.00 0.60
process (NOTE 4)
26 | Standing wave between reference 0.00 U-shaped 141 0.00
calibration antenna and
measurement antenna
27 |Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
28 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
Expanded uncertainty (1.960 - confidence interval of 95 %) Value
TRP Expanded uncertainty (12.75 GHz < f <= 23.45 GHz) [dB] (a) 4.84
Systematic uncertainties (NOTE 3) Value
29 Systematic error due to TRP calculation/quadrature (NOTE 1) (b) 0.0
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30 General spurious emissions Influence of noise (c1) 0.41

(12.75 GHz < f <= 23.45 GHz)

31 Additional spurious emissions Influence of noise (c2) 1.0

NS_202 (12.75 GHz < f <= 23.45 GHz)

32 Systematic error related to beam peak search (NOTE 2) N/A
Total measurement uncertainty Value
General spurious emissions Total measurement uncertainty (a)+(b)+(c1) [dB] 5.25

(12.75 GHz < f <= 23.45 GHz)

Additional spurious emissions Total measurement uncertainty (a)+(b)+(cz) [dB] 5.84

NS_202 (12.75 GHz < f <= 23.45 GHz)

NOTE 1: This contributor shall only be considered for TRP measurements.

NOTE 2: This contributor shall only be considered for EIRP measurements.

NOTE 3: In order to obtain the total measurement uncertainty, systematic uncertainties have to be added
to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 4: Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size of less or
equal to 30 cm.

NOTE 5: Applies to the system which has a structure of mechanical feed antenna positioning.

Table B.18.2-6: Void
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Table B.18.2-7: Uncertainty assessment for TRP measurement (f=23.45 GHz to 40.8 GHz, Quiet Zone
size £ 30 cm) for PC3 UEs
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uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Positioning misalignment 0.00 Normal 2.00 0.00
2 Measure distance uncertainty 0.00 Rectangular 1.73 0.00
3 Quality of Quiet Zone (NOTE 4) 0.6 Actual 1.00 0.6
4 Mismatch 1.40 Actual 1.00 1.40
5 Standing wave between the DUT 0.00 U-shaped 141 0.00
and measurement antenna
6 Uncertainty of the RF power 2.73 Normal 2.00 1.37
measurement equipment
7 Phase curvature 0.00 U-shaped 1.41 0.00
8 Amplifier uncertainties 2.1 Normal 2.00 1.05
9 Random uncertainty 0.5 Normal 2.00 0.25
10 Influence of the XPD 0.01 U-shaped 141 0.00
11 Insertion Loss Variation 0.00 Rectangular 1.73 0.00
12 RF leakage (from measurement 0.00 Actual 1.00 0.00
antenna to the receiver/transmitter)
13 Influence of TRP measurement 0.32 Actual 1 0.32
grid (NOTE 1)
14 |Influence of beam peak search grid N/A Actual 1 N/A
(NOTE 2)
15 Multiple measurement antenna 0.15 Actual 1 0.15
uncertainty (NOTE 5)
16 DUT repositioning 0.00 Rectangular 1.73 0.00
17 Misalignment of DUT due to 0.10 Actual 1 0.10
change of DUT orientation
Stage 1: Calibration measurement
18 Mismatch 0.00 U-shaped 141 0.00
19 Amplifier Uncertainties 0.00 Normal 2.00 0.00
20 Misalignment of positioning 0.00 Normal 2.00 0.00
System
21 Uncertainty of the Network 15 Normal 2.00 0.75
Analyzer
22 | Uncertainty of the absolute gain of 0.6 Normal 2.00 0.3
the calibration antenna
23 Positioning and pointing 0.05 Rectangular 1.73 0.03
misalignment between the
reference antenna and the
measurement antenna
24 Phase centre offset of calibration 0.00 Rectangular 1.73 0.00
antenna
25 | Quality of quiet zone for calibration 0.6 Actual 1.00 0.6
process (NOTE 4)
26 | Standing wave between reference 0.00 U-shaped 141 0.00
calibration antenna and
measurement antenna
27 |Influence of the calibration antenna 0.14 Normal 2.00 0.07
feed cable
28 Insertion Loss Variation 0.00