ETS| TR 136 903 V9.2.0 (2012-01)

CETSIZE )
Esl(—)

& = M

Technical Report

LTE;

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
(B3GPP TR 36.903 version 9.2.0 Release 9)

AN

G Lte

A GLOBAL INITIATIVE



3GPP TR 36.903 version 9.2.0 Release 9 1 ETSI TR 136 903 V9.2.0 (2012-01)

Reference
RTR/TSGR-0536903v920

Keywords
LTE

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal .etsi.org/th/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2012.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3GPP TR 36.903 version 9.2.0 Release 9 2 ETSI TR 136 903 V9.2.0 (2012-01)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).
Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee

can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

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

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

ETSI


http://webapp.etsi.org/IPR/home.asp
http://webapp.etsi.org/key/queryform.asp

3GPP TR 36.903 version 9.2.0 Release 9 3 ETSI TR 136 903 V9.2.0 (2012-01)

Contents

INtellectual Property RIGNES.... ..ottt b e b nr e nen e 2
0 Yo (o SRS 2
0= 11 o SOOI 4
gLl [N o1 o o ISR 4
1 o0 o< PSPPSR 5
2 REFEIBINCES ...ttt b ettt e et et e e et e Rt e bt e bt et e se e be st e se e st ebesbenbeneeneete e 5
3 Definitions, symbols and abbreViations ............coeeiiiiiieie s e e 5
31 D= T T (0] USSR 5
3.2 SYIMDOIS. ... ettt ettt bbbt h e e bt h e s e e b e b e se bt b e b e R e e R e R e R e e bt nR e e bt R et bt ne e e erenre e b 6
33 Y o] = V7= 0] 1 USSR 6
4 GENENEl PIINCIPIES ...ttt bt bbbt e e ae bbb nenn e s 6
4.1 PrincCiple Of SUPEIPOSITION .....c..iciieieeeesiesieese e e see e st e ste et e e e e s te et e e te e e sstessaesseesaeesseesseenseenseansennaensennsennsenn 6
4.2 SENSHIVITY @NAIYSIS..c.eeeitiiieeiieieeee s ee et e e st e e st e s te et e et es e e e teeste e beestesstesseesaeesaeanseenseanseaseeaseenteentennsesneesnnesnes 6
4.3 Statistical combination Of UNCEIMAINTIES. ........cciiiiiieeieee e e b s sb e 6
4.4 Correlation DEWEEN UNCEITAINTIES ........ccuiiiiiire ettt sttt e et e bbb et e e e e e seesbesbe b e e e e e nes 7
441 UNCOrrelated UNCEITAINTIES ......c.ue ettt et e b et e st e e e e e eeseestesaeeneeneenean 7
4.4.2 Positively COrrelated UNCEITAINTIES .........ooiviieerieierte ettt b e e e b sr b 8
443 Negatively COrrelatet UNCEITAINTIES. .........coviirieiietereeieeie ettt sttt e b e et sbe et e e b e e e b 8
444 Treatment of UNCOrTelated UNCEIMAINTIES .........eeeeieerese ettt re e neeneens 9
445 Treatment of positively correlated uncertainties with adverse effect..........coeovreinnciinee 9
4.4.6 Treatment of positively correlated uncertainties with beneficial effect ... 9
447 Treatment of negatively correlaled UNCEMaINLIES...........cuevieiiiie et 9
5 (€T olV o glo o == = =SS 10
6 Determination of Test System UNCEIaAINTIES...........coeeiiieeieii ettt ereas 12
6.1 LT 0T PSSR 12
6.2 UNCEITAINTY FIQUIES.....c.eieeeietieeiert ettt bbbt s bt b st bt b e e bt b et e st e b et nb e b 12
7 Determination Of TESE TOIEIANCES.........oii ettt ettt et eesae s e e stesaeeeeseeeneenseneeas 12
7.1 GBNENEL ...ttt bt e b E R R e e e R e R R e eE e Re R £ oA e e R e Rt ARt eR e e Re R e e e e s e EeeReebeeneene e e enns 12
Annex A: Derivation dOCUMIEBNTS. ......cci et teste e ae e e e sneeneeseennes 13
Annex B: Default UNCEMTAINTIES........i ettt re et sre e e seesneeeeseeens 14
=TI NV A= g To = [T TSP 14
B.1 Group A: E-UTRA Intra-frequency mobility ... 14
B.2 Group B: E-UTRA Inter-frequency MODIHITY ........ccoeiiririnericeeeeeeese e 14
B.3 Group C: E-UTRA Intra-frequency UE reporting aCCUIraCYy ..........coevemerererienmenreieesesesie s 15
B.4 Group D: E-UTRA Inter-frequency UE reporting @CCUIBCY ........cceerrerrerrerreriermenreeeesiessessessessessensenens 16
B.5 Group E: E-UTRA RANAOM ACCESS.......cciiiiieeieiteeteeste st eitestesseesaesteeaestesseessesseessssesssessessesssessessesssessenns 16
B.6 Group F: E-UTRA Transmit timing and Timing adVanCe ............ccceceieeieieceese et se e 17
B.7 Group G: E-UTRA IN-SyNC and OUE-0F-SYNC ........coueiuerieieieiniisiesie s 18
B.8 Group H: E-UTRA to UTRA INter-RAT MODIHITY ...c.coeiiiiiieeeeee e 18
B.9 Groupl: E-UTRA to GSM INter-RAT MODIHITY......ooviiiiiiiiieeeeeeeenes e 19
Annex C: (O gF=T o =l o T o S 20
L TS (0 Y ST SO SUR TP PPUTPP 21

ETSI



3GPP TR 36.903 version 9.2.0 Release 9 4 ETSI TR 136 903 V9.2.0 (2012-01)

Foreword

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

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

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

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

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

Introduction
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1 Scope

The present document specifies a general method used to derive Test Tolerances for Radio Resource Management tests,
and establishes a system for relating the Test Tolerances to the measurement uncertainties of the Test System.

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

The present document is applicable from Release 8 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 thistext, constitute provisions of the present
document.

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

o For aspecific reference, subsequent revisions do not apply.
e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including

a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[<seg>] <doctype> <#>[ ([up to and including]{ yyyy[-mm]|V<a[.b[.c]]>} [onwards])]: "<Title>".
[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
[2] ETSl 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'.

[3] 3GPP TS 34.121-1: "Terminal conformance specification, Radio transmission and reception
(FDD), Release 8".

[4] 3GPP TS 36.521-1: "User Equipment (UE) conformance specification, Radio transmission and
reception Part 1. conformance testing, Release 8".

[5] 3GPP TS 36.521-3: "User Equipment (UE) conformance specification, Radio transmission and
reception Part 3: Radio Resource Management (RRM) conformance testing, Release 8".

[6] 3GPP TS 36.141: "E-UTRA Base Station (BS) conformance testing, Release 8"

[7] 3GPP TS 36.211: "E-UTRA Physical Channels and Modulation, Release 8"

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. A term defined in the
present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Other definitions used in the present document are listed in 3GPP TS 36.521-3 [5] or 3GPP TS 36.141 [6].
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3.2 Symbols

Symbols used in the present document are listed in 3GPP TR 21.905 [1], 3GPP TS 36.521-3 [5] or 3GPP TS 36.141 [6].

3.3 Abbreviations

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

Other abbreviations used in the present document are listed in 3GPP TS 36.521-3 [5] or 3GPP TS 36.141 [6].

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 severa 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, is to 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 accordance with
3GPP TS 36.521-3 [5] clause F.1. In the RRM tests covered by the present document, the Test System shall enable the
stimulus signals in 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 acceptabl e 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 uncertainties isin accordance with ETR 273-1-2 [2]. In summary, the process
requires 3 steps:

ETSI
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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.

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 a) 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
isalready specified for the contributing test system uncertainties. |n 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 uncertainties is 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 examplesto 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 exampl e 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

Error in
parameter A

Figure 4.4.1.1: Example of two test system uncertainties affecting a test requirement

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

4.4.2 Positively correlated uncertainties

The graph shows an exampl e of two test system uncertainties, A and B, which affect a test 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

[ ]
e oo
q .'.
° LY [ ]
0.:p::_:'.o
)
o‘:o:'o °® Error in
X parameter A

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 casg, 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.

ETSI



3GPP TR 36.903 version 9.2.0 Release 9 9 ETSI TR 136 903 V9.2.0 (2012-01)

Error in
parameter B

[ ]
® o
.. ‘... ..
L4 .o. o..
3¢ o0
®e '.’.:o Error in
®e. "8  parameter A

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 val ue 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
aready expressed as an expanded uncertainty with coverage factor 2, the contributing uncertainties are added root-sum-
squares to give a combined uncertainty which also 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 acceptable 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 Grouping of test cases

The Test cases are grouped from the viewpoint of efficiently defining the uncertainties and test tolerances. Testsin the
same group generally have the same type of uncertainties, given in more detail in Annex B.

A group of test cases having significant differences from those already listed, in respect of uncertainties and test
tolerance analysis, will require anew row in the Table.
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Table 5-1: Test case groups for test tolerance analysis

Group E-UTRA E-UTRA E-UTRA E-UTRA E-UTRA Comments
FDD TDD FDD/TDD | FDD Inter- | TDD Inter-
RAT RAT
A 4.2.1 4.2.2 Two cell LTE intra
5.1.1 5.1.2 2 or 3 time periods
6.1.1 6.1.3 Various number of sub-tests
8.1.1 Some tests have fading
8.1.2 8.2.1
8.1.3 8.2.2
B 4.2.3 4.2.6 Two or three cell LTE inter
5.1.3 5.1.4 2 or 3 time periods
5.1.5 5.1.6 Some tests have fading
6.1.2 6.1.4
8.3.1
8.3.2
8.4.1
8.4.2
8.3.3
8.4.3
8.11.1 8.11.2
C 9.1.1.1 9.1.2.1 Two cell LTE intra
9.1.1.2 9.1.2.2 3 sub-tests
9.2.1.1 9.2.2.1 RSRP, RSRQ
D 9.1.3.1 9.14.1 Two cell LTE inter
9.1.3.2 9.1.4.2 2 or 3 sub-tests
9.2.31 9.24.1 RSRP, RSRQ
9.2.3.2 9.2.4.2
E 6.2.1 6.2.3 One cell LTE
6.2.2 6.2.4 1 time period
Various number of sub-tests
Level, timing
F 7.1.1 7.1.2 One cell LTE
7.2.1 7.2.2 Various number of time
periods
Various number of sub-tests
Timing only
G 7.3.1 7.3.3 One cell LTE
7.3.2 7.3.4 Various number of time
7.35 7.3.7 periods
7.3.6 7.3.8 Various number of sub-tests
H 43.1.1 One cell LTE or two cell
4.3.4.2 LTE inter frequency
4.3.1.2 one UTRA cell
4.3.4.1 Various number of time
4.3.1.3 periods
4.3.4.3 Various number of sub-tests
4.3.2 Some tests have fading
4.3.3
5.2.1 5.2.2
5.25 5.2.4
5.2.7
5.2.10
8.5.1 8.6.1
8.5.2
8.7.3
8.5.3
8.7.2
8.9.1
9.3.1 9.3.2
9.4.1 9.4.2
4.4.1 4.4.2 One cell LTE or two cell
5.2.3 5.2.6 LTE inter frequency
5.2.8 5.2.9 one GSM cell
8.8.1 8.10.1 2 or 3 time periods
8.8.2 8.10.2 No fading
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6 Determination of Test System Uncertainties

6.1 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 reproducible in 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 reasonabl e 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
as low as could be achieved, for example, by a national standards laboratory.

6.2 Uncertainty figures

The actual figures for the acceptable uncertainty of atest system are defined in Annex F of 36.521-3 [5]. 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.

In many cases the default uncertaintiesin Annex B of the present document are the same asused for UTRA IN TS
34.121-1 [3] to alow similar calibration methods to be used. Where E-UTRA has different requirements, or parameters
are specified in a different way, the uncertainties may differ.

In some cases the default uncertainties in Annex B of the present document are the same as used for equivalent base
station test specifications, which have sometimes been agreed earlier than the UE test specifications.

7 Determination of Test Tolerances

7.1 General

The general principles given in the present document are applied to each test case, according to the applicable
uncertainties and requirements 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 test cases covered.

Annex A givesthe rationale for their inclusion.
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Annex A:
Derivation documents

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 section 5 can be used to identify similarities.

ETSI
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Annex B:
Default uncertainties

This annex contai ns suggested uncertainties, grouped according to types of test case. The aimisto provide a consistent
set of uncertainties across similar test cases to alow efficient implementation.

This Annex isinformative only, as the acceptable uncertainties of atest system are defined in Annex F of 36.521-3 [5].

B.0 AWGN and Fading

The following uncertainties and parameters are suggested for E-UTRA AWGN and Fading:

Table B.0-1: Parameters for E-UTRA AWGN and Fading

AWGN Bandwidth = 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz,
18MHz;
Ngrg X 180kHz according to BW conig

AWGN absolute power uncertainty Test-specific

AWGN flatness and signal flatness, max deviation for any Resource [+2 dB
Block, relative to average over BW conig

AWGN peak to average ratio 210 dB @0.001%

Signal-to noise ratio uncertainty Test-specific

Fading profile power uncertainty

- For 1 Tx antenna: +0.5dB

- For 2 Tx antenna +0.7 dB

Fading profile delay uncertainty, relative to frame timing +5 ns (excludes absolute errors related to

baseband timing)

Values are chosen to be the same as the performance tests in section 8 of TS 36.521-1 [4].

B.1  Group A: E-UTRA Intra-frequency mobility

The following uncertainties and parameters are suggested for E-UTRA Intra-frequency mobility tests:

Table B.1-1: Maximum Test System Uncertainty for E-UTRA Intra-frequency mobility

Noc averaged over BW coniig +1.0dB
Esi / Noc averaged over BW coniig +0.3 dB
Es, / Noc averaged over BWconfig +0.3dB
Note:

Es1/ Noc is the ratio of cell 1 signal / AWGN
Es2 / Noc is the ratio of cell 2 signal / AWGN
For tests that use fading, the fading uncertainties are given in Table B.0.1

Values are chosen to be the same as equivalent parameters for UTRA in TS 34.121-1 [3].

This choice forms a minimum set, so the superposition principle can be applied.

B.2  Group B: E-UTRA Inter-frequency mobility

The following uncertainties and parameters are suggested for E-UTRA Inter-frequency mobility tests:
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Table B.2-1: Maximum Test System Uncertainty for E-UTRA Inter-frequency mobility

Noc1 averaged over BW contig +0.7 dB
Es; / Nocx averaged over BWconiig +0.3dB
Noc2 averaged over BW coniig +0.7 dB
Es, / Noc2 averaged over BWconiig +0.3dB
Noc3 averaged over BW conig +0.7 dB
Ess / Nocs averaged over BWconiig +0.3dB
Note:

Noc1 is the AWGN on cell 1 frequency

Esi / Noc1 is the ratio of cell 1 signal / AWGN

Noc2 is the AWGN on cell 2 frequency

Es, / Noc2 is the ratio of cell 2 signal / AWGN

Nocs is the AWGN on cell 3 frequency if cell 3 exist

Ess / Nocs is the ratio of cell 3 signal / AWGN if cell 3 exist

For tests that use fading, the fading uncertainties are given in Table B.0.1

N, values are chosen to be the same as the smallest existing downlink signal uncertainty in TS 36.521-1 [4].
Es/ N values are chosen to be the same as intra-frequency in B.1.

This choice forms a minimum set, so the superposition principle can be applied.

B.3  Group C: E-UTRA Intra-frequency UE reporting
accuracy

The following uncertainties and parameters are suggested for E-UTRA Intra-frequency UE reporting accuracy tests:

Table B.3-1: Maximum Test System Uncertainty for E-UTRA Intra-frequency UE reporting accuracy

Noc averaged over BW contig +0.7 dB
Noc for PRBs #22-27 +1.0dB
Es; / Noc, Esz / Noc averaged over BW config +0.3dB
Esi / Noc, ES2 / Noc for PRBs #22-27 +0.8 dB
Note:

Esi / Noc is the ratio of cell 1 signal / AWGN

Esz / N is the ratio of cell 2 signal / AWGN

In these tests the UE measures the power of Cells over specific Physical Resource Block (PRB) numbers #22 to #27.
The generic AWGN parameters values similar to those used in performance tests are therefore unsuitable, because the
AWGN flatness specification would allow alarge deviation for the power in PRBs #22 to #27.

In addition, these tests have separate constraints on the RSRP or RSRQ reported values (derived from UE
measurements over PRBs #22 to #27), and on the overall power 10, specified over BW cqpig.

Two sets of parameters are therefore given. The set averaged over the configured bandwidth have similar values to
those aready proposed for other tests. The set averaged over PRBs #22 to #27 have wider values, but constraining the
deviation enough not to widen the RSRP or RSRQ reporting range too much.

The N value averaged over BW e,y iS chosen to be the same as the smallest existing downlink signal uncertainty in
TS36.521-1[4].

The N value for PRBs #22-27 is chosen to allow some deviation for these specific PRBs compared to the ‘averaged
over BWeqnig' figure, but reasonably small compared to the UE reporting accuracy.

The Es/ N values averaged over BWcantig are chosen to be the same as intra-frequency in B.1.

The Es/ Ny values for PRBs #22-27 are chosen to allow some deviation for these specific PRBs compared to the
‘averaged over BWcqnig' figure, but reasonably small compared to the UE reporting accuracy.
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This choice forms a minimum set (separately for PRBs #22-27, and for "averaged over BWcqniig), SO the superposition
principle can be applied.

B.4  Group D: E-UTRA Inter-frequency UE reporting
accuracy

The following uncertainties and parameters are suggested for E-UTRA Inter-frequency UE reporting accuracy tests:

Table B.4-1: Maximum Test System Uncertainty for E-UTRA Inter-frequency UE reporting accuracy

Noc1, Noc2 averaged over BW coniig +0.7 dB
Noc1, Noc2 for PRBs #22-27 +1.0 dB
Es1 / Noc, Esz / Noez averaged over BW conig +0.3dB
Esi / Noca, ESz / Nocz for PRBs #22-27 +0.8 dB
Note:

Noc1 is the AWGN on cell 1 frequency
Esi / Noc1 is the ratio of cell 1 signal / AWGN
Noc2 is the AWGN on cell 2 frequency
Es; / Noc2 is the ratio of cell 2 signal / AWGN

In these tests the UE measures the power of Cells over specific Physical Resource Block (PRB) numbers #22 to #27.
The generic AWGN parameters values similar to those used in performance tests are therefore unsuitable, because the
AWGN flatness specification would allow alarge deviation for the power in PRBs #22 to #27.

In addition, these tests have separate constraints on the RSRP or RSRQ reported values (derived from UE
measurements over PRBs #22 to #27), and on the overall power 10, specified over BW cqpig.

Two sets of parameters are therefore given. The set averaged over the configured bandwidth have similar values to
those aready proposed for other tests. The set averaged over PRBs #22 to #27 have wider values, but constraining the
deviation enough not to widen the RSRP or RSRQ reporting range too much.

The N value averaged over BW g iS chosen to be the same as the smallest existing downlink signal uncertainty in
TS 36.521-1 [4].

The N value for PRBs #22-27 is chosen to allow some deviation for these specific PRBs compared to the ‘averaged
over BWeqnig' figure, but reasonably small compared to the UE reporting accuracy.

The Es/ N values averaged over BWcaniig are chosen to be the same as inter-frequency in B.2.

The Es/ Ny values for PRBs #22-27 are chosen to allow some deviation for these specific PRBs compared to the
‘averaged over BWcqnig' figure, but reasonably small compared to the UE reporting accuracy.

This choice forms a minimum set (separately for PRBs #22-27, and for "averaged over BWcqniig), SO the superposition
principle can be applied.

B.5 Group E: E-UTRA Random Access

The following uncertainties and parameters are suggested for E-UTRA Random Access tests:
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Table B.5-1: Maximum Test System Uncertainty for E-UTRA Random Access

Downlink signal:

Noc averaged over BW contig +0.7 dB

Es / Noc averaged over BW config +0.3dB

Uplink signal:

Absolute power measurement +0.7 dB

Power step relative measurement +0.7 dB

Uplink signal transmit timing relative to downlink +3Ts
Ts = 1/(15000 x 2048) seconds, the basic
timing unit defined in TS 36.211

The downlink Ny and Es/ N values are chosen to be the same asiintra-frequency in B.3. The downlink signal
uncertainties are critical for random access tests because the UE uses RSRP to cal culate path loss, and hence to set the
uplink power to the desired value.

The uplink power absolute signal measurement uncertainty value is chosen to be the same as the Maximum Output
Power test 6.2.2 in Annex F of TS 36.521-1 [4]. The uplink power relative signal measurement uncertainty valueis
chosen to be the same as the Relative Power control test 6.3.5.2 in Annex F of TS 36.521-1 [4].

The uncertainty for uplink signal transmit timing relative to downlink measurement was derived by taking 25% of the
tightest UE core requirement, whichis 12 * T for >3 MHz Channel bandwidth, giving a +3*Ts uncertainty.

The timing uncertainty is expressed in units of Ts= 1/(15000 x 2048) seconds, the basic timing unit defined in TS
36.211[7].

These choices form a minimum set, so the superposition principle can be applied.

B.6  Group F: E-UTRA Transmit timing and Timing
advance

The following uncertainties and parameters are suggested for E-UTRA Transmit timing and Timing advance tests:

Table B.6-1: Maximum Test System Uncertainty for E-UTRA Transmit timing and Timing advance

Downlink signal:

Noc averaged over BW config +3.0dB
Es / Noc averaged over BW config +0.3dB
Uplink signal:

Uplink signal transmit timing relative to downlink +3Ts

Ts = 1/(15000 x 2048) seconds, the basic
timing unit defined in TS 36.211

Relative UE timing adjustment +0.5Ts
Ts = 1/(15000 x 2048) seconds, the basic
timing unit defined in TS 36.211

The downlink uncertainty values are chosen to be the same as the performance testsin section 8 of TS 36.521-1 [4]. For
Transmit timing and Timing advance tests, neither the absolute level of Noc nor the signal to noiseratio is critical.

The uncertainty for uplink signal transmit timing relative to downlink measurement was derived by taking 25% of the
tightest UE core requirement, whichis 12 * T for >3 MHz Channel bandwidth, giving a +3*Ts uncertainty.

The uncertainty for relative UE timing adjustment was derived by taking 25% of the tightest UE core requirement,
whichis2* T for >10 MHz Channel bandwidth, giving a£0.5 * T4 uncertainty.

Both timing uncertainties are expressed in units of Ts= 1/(15000 x 2048) seconds, the basic timing unit defined in TS
36.211[7].

These choices form a minimum set, so the superposition principle can be applied.
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B.7 Group G: E-UTRA In-sync and Out-of-sync

The following uncertainties and parameters are suggested for E-UTRA In-sync and Out-of-sync tests:

Table B.7-1: Maximum Test System Uncertainty for E-UTRA In-sync and Out-of-sync

Downlink signal:

Noc averaged over BW coniig +3.0dB
Es / Noc averaged over BWconfig +0.3dB
Note:

For tests that use fading, the fading uncertainties are given in Table B.0.1

Values are chosen to be the same as the performance tests in section 8 of TS 36.521-1 [4]. For In-sync and Out-of-sync
tests, as with performance tests, the absolute level of Noc is not critical, but the signal to noiseratio iscritical.

This choice forms a minimum set, so the superposition principle can be applied.

B.8 Group H: E-UTRA to UTRA Inter-RAT mobility

The following uncertainties and parameters are suggested for E-UTRAN cell in Table B.8-1 and for UTRAN cell in
TableB.8-2.

Table B.8-1: Maximum Test System Uncertainty for E-UTRAN cell E-UTRA to UTRA Inter-RAT

mobility
Noc1 averaged over BW coniig +0.7 dB
Es; / Noc1 averaged over BW coniig +0.3dB
Noc2 averaged over BW conig +0.7 dB
Es. / Noc2 averaged over BWconiig +0.3dB

Note:

Noc1 is the AWGN on cell 1 frequency

Esi / Noc1 is the ratio of cell 1 signal / AWGN

Noc2 is the AWGN on cell 2 frequency if the second LTE cell exist

Es. / Noc2 is the ratio of cell 2 signal / AWGN if the second LTE cell exist
For cells that use fading, the fading uncertainties are given in Table B.0.1

Table B.8-2: Maximum Test System Uncertainty for UTRAN cell E-UTRA to UTRA Inter-RAT mobility

loc +0.7 dB
lor / loc +0.3 dB
Ec/ lor

CPICH E¢/ lor (UTRA FDD) +0.1dB
PCCPCH E, / lo (UTRA TDD) 0.1dB
DWPCH E,/ lo (UTRA TDD) 0.1dB
Note:

loc is the AWGN on UTRA cell frequency

lor / loc is the ratio of UTRA cell signal / AWGN

CPICH E¢/ lor is the fraction of UTRA FDD cell power assigned to the CPICH Physical channel
PCCPCH E¢/ Iy is the fraction of UTRA TDD cell power assigned to the PCCPCH Physical channel
DwPCH_Ec/lor is the fraction of UTRA TDD cell power assigned to the DwPCH channel

For cell that use fading, .the fading profile power uncertainty of £0.5 dB shall be considered.

Es/ Noc and Tor / loc are chosen to be similar to equivalent parametersin W-CDMA. The absolute levels of Noc and
loc are specified as +0.7dB, similar to the uncertainty for other absolute power values such as RefSens. The Ec/ lor is
specified as+ 0.1dB, similar to the uncertainty in TS 34.121-1.

This choice forms a minimum set, so the superposition principle can be applied.
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B.9 Group I: E-UTRA to GSM Inter-RAT mobility

The following uncertainties and parameters are suggested for E-UTRAN cell in Table B.9-1 and for GSM cell in Table
B.9-2.

Table B.9-1: Maximum Test System Uncertainty for E-UTRAN cell E-UTRA to GSM Inter-RAT mobility

Noc1 averaged over BW coniig +0.7 dB
Es; / Noc1 averaged over BWconfig +0.3dB
Noc2 averaged over BW conig +0.7 dB
Es. / Noc2 averaged over BWconiig +0.3dB
Note:

Noc1 is the AWGN on cell 1 frequency

Esi / Noc1 is the ratio of cell 1 signal / AWGN

Noc2 is the AWGN on cell 2 frequency if the second LTE cell exist

Es, / Noc2 is the ratio of cell 2 signal / AWGN if the second LTE cell exist

Table B.9-2: Maximum Test System Uncertainty for UTRAN cell E-UTRA to GSM Inter-RAT mobility

Signal level |+0.7 dB
Note:
GSM cell has only the wanted signal, without AWGN

N Values are chosen to be the same as the smallest existing downlink signal uncertainty in TS 36.521-1 [4].
Es/ N values are chosen to be the same as intra-frequency in B.1.

The GSM cell signal level is specified as +0.7 dB, similar to the uncertainty for other absolute power values such as E-
UTRA RefSens.

This choice forms a minimum set, so the superposition principle can be applied.
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