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Foreword

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UM TS 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.

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

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

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

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

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

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for Single RAT
E-UTRA, UTRA and Multi-Standard Radio (MSR) UTRA and EUTRA Active Antenna System (AAS) Base Station
(BS). These have been derived from, and are consistent with the E-UTRA, UTRA AAS BS specification defined in
3GPP TS 25.104 [2]. The technical specificationisin 2 parts, part 1 [9] covers conducted requirements and part 2 (the
present document) covers radiated requirements.

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 TS 25.104: "Base Station (BS) radio transmission and reception (FDD)".

[3] 3GPP TS 25.105: "Base Station (BS) radio transmission and reception (TDD)".

[4] 3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
radio transmission and reception”.

[5] 3GPP TS 37.104: "E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station
(BS) radio transmission and reception”.

[6] 3GPP TS 37.105: "Active Antenna System (AAS) Base Station (BS) transmission and reception”.

[7] 3GPP TR 37.842: "E-UTRA and UTRA; Radio Frequency (RF) requirement background for
Active Antenna System (AAS) Base Station (BS)".

[8] Recommendation ITU-R M.1545: "Measurement uncertainty asit applies to test limits for the
terrestrial component of International Mobile Telecommunications-2000".

[9] 3GPP TS 37.145-1: "Active Antenna System (AAS) Base Station (BS) conformance testing;
Part 1: Conducted conformance testing".

[10] 3GPP TS 25.141: "Base Station (BS) conformance testing (FDD)".

[11] 3GPP TS 25.142:; "Base Station (BS) conformance testing (TDD)".

[12] 3GPP TS 36.141: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)

conformance testing".

[13] 3GPP TS 37.141: "E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station
(BS) conformance testing”.
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP
TR 21.905[1].

AASBSreceiver: composite receiver function of an AAS BS receiving in an operating band

active antenna system base station: base station system which combines an Antenna Array with an Active transceiver
unit array and a Radio Distribution Network

band category: group of operating bands for which the same M SR scenarios apply

Base Station RF Bandwidth: bandwidth in which a base station transmits and/or receives single or multiple carrier(s)
and/or RATs simultaneoudly within a supported operating band

NOTE: Insingle carrier operation, the Base Sation RF Bandwidth is equal to the channel bandwidth.

Base Station RF Bandwidth edge: frequency of one of the edges of the Base Station RF Bandwidth
beam: main lobe of aradiation pattern from an AAS BS

NOTE: For certain AAS antenna array, there may be more than one beam.
beam centre direction: direction equal to the geometric centre of the -3 dB EIRP contour of the beam
beam direction pair: data set consisting of the beam centre direction and the related beam peak direction
beam peak direction: direction where the maximum EIRP is supposed to be found

beamwidth: angles describing the major and minor axes of an ellipsoid closest fit to an essentially elliptic half-power
contour of abeam

carrier: modulated waveform conveying the physical channels

carrier aggregation: aggregation of two or more E-UTRA component carriersin order to support wider transmission
bandwidths

channel bandwidth: RF bandwidth supporting asingle RF carrier with the transmission bandwidth configured in the
uplink or downlink of acell

NOTE 1. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF
reguirements.

NOTE 2: For UTRA FDD, the channel bandwidth is the nominal channel spacing specified in 3GPP TS 25.104 [2],
For UTRA TDD 1,28 Mcps, the channel bandwidth is the nominal channel spacing specified in 3GPP
TS25.105[3].

NOTE 3: For E-UTRA, the channel bandwidths are specified in 3GPP TS 36.104 [4].
contiguous spectrum: spectrum consisting of a contiguous block of spectrum with no sub-block gap(s)
downlink operating band: part of the (FDD) operating band designated for downlink

EIRP accuracy directions set: beam peak directions for which the EIRP accuracy requirement isintended to be met.
The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by
the beam direction pairsincluded in the set

equivalent isotropic radiated power: equivalent power radiated from an isotropic directivity device producing the
same field intensity at a point of observation as the field intensity radiated in the direction of the same point of
observation by the discussed device

NOTE: Isotropic directivity isegual in al directions (0 dBi).
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equivalent isotropic sensitivity: sensitivity for an isotropic directivity device equivalent to the sensitivity of the
discussed device exposed to an incoming wave from a defined AcA

NOTE 1: The sensitivity isthe minimum received power level at which a RAT specific requirement is met.

NOTE 2: Isotropic directivity isequal in al directions (0O dBi).

Inter RF Bandwidth gap: frequency gap between two consecutive Base Station RF Bandwidths that are placed within
two supported operating bands

non-AAS BS: BS conforming to one of the RF requirement specifications 3GPP TS25.104 [2], 3GPP TS25.105 [ 3],
3GPP TS36.104 [4] or 3GPP TS37.104 [5]

non-contiguous spectrum: spectrum consisting of two or more sub-blocks separated by sub-block gap(s)

OTA sensitivity directions declaration: set of manufacturer declarations comprising one or more EIS values (with
related RAT and channel bandwidth), and the directions where it (they) applies

NOTE: All the directions apply to all the EIS valuesin an OSDD.

Radio Bandwidth: frequency difference between the upper edge of the highest used carrier and the lower edge of the
lowest used carrier.

radio distribution network: passive network which distributes radio signals generated by the transceiver unit array to
the antenna array, and/or distributes the radio signals collected by the antenna array to the transceiver unit array

NOTE: In the case when the active transceiver units are physically integrated with the array elements of the
antenna array, the radio distribution network is a one-to-one mapping.

rated beam EIRP: EIRP that is declared as being achieved in the beam peak direction associated with a particular
beam direction pair

receiver target: angles of arrival in which reception is performed

receiver target redirection range: union of all the sensitivity RoA0A achievable through redirecting the receiver target
related to the OSDD

receiver target reference direction: direction inside the receiver target redirection range declared by the
manufacturer for conformance testing.

NOTE  For an OSDD without receiver target redirection range, thisis adirection inside the sensitivity ROAOA.

reference beam direction: declared beam direction pair, including reference beam centre direction and reference beam
peak direction where the reference beam peak direction is the direction for the intended maximum EIRP within the
EIRP accuracy compliance directions set

sensitivity ROA0A: RoAOA within which the declared EIS(s) of an OSDD isintended to be achieved at any instance of
time for a specific AAS BS direction setting

sub-block: one contiguous allocated block of spectrum for use by the same Base Station
NOTE  There may be multiple instances of sub-blocks within an Base StationRF Bandwidth.

sub-block gap: frequency gap between two consecutive sub-blocks within an Base Station RF Bandwidth, where the
RF requirements in the gap are based on co-existence for un-coordinated operation

TAB connector: transceiver array boundary connector

throughput: number of payload bits successfully received per second for a reference measurement channel in a
specified reference condition

transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna

transmission bandwidth: bandwidth of an instantaneous E-UTRA transmission from a UE or BS, measured in
Resource Block units

uplink operating band: part of the (FDD) operating band designated for uplink
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3.2 Symbols

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

BeW,
Bew,
BWChanneI

BWChannel_CA
BWConfig

DWPTS
f
Af

Af ax
Fe

I:filter
f_offset

f_offsetax
Faw reigh
Faw rFlow
Fc high
FC,Iow
I:edge_low
I:edge_hi gh

The Beam width in 6

The Beamwidthin ¢

Channel bandwidth (for E-UTRA)

Aggregated channel bandwidth, eXpre%d in MHz. BWChanneI_CA: Fedge_high' Fedge_low.
Transmission bandwidth configuration (for E-UTRA), expressed in MHz, where BWcgriig = Nrg X
180 kHz in the uplink and BWcgniig = 15 kHz + Ngg X 180 kHz in the downlink.

Downlink part of the special subframe (for E-UTRA TDD operation

Frequency

Separation between the Base Station RF bandwidth edge frequency and the nominal -3dB point of
the measuring filter closest to the carrier frequency

The largest value of Af used for defining the requirement

Carrier centre frequency

Filter centre frequency

Separation between the Base Station RF bandwidth edge frequency and the centre of the
measuring filter

The maximum value of f_offset used for defining the requirement

Upper RF bandwidth edge, where Fgy re high = Fonigh+ Fofrset, RAT

Lower RF bandwidth edge, where Few RF,low = FC,IOW - Foffset, RAT

Centre frequency of the highest transmitted/received carrier.

Centre frequency of the lowest transmitted/received carrier.

The lower edge of aggregated channel bandwidth, expressed in MHz. Feqge jow = Fc jow = Foffset.

The upper edge of aggregated channel bandwidth, expressed in MHZz. Feqge nigh = Fc_nigh + Fofrset.
Fortset, RaT  Frequency offset from the centre frequency of the highest transmitted/received carrier to
the upper RF bandwidth edge, sub-block edge or inter-RF bandwidth edge, or from the centre
frequency of the lowest transmitted/received carrier to the lower RF bandwidth edge, sub-block
edge or inter-RF bandwidth edge for a specific RAT.

The lowest frequency of the uplink operating band

The highest frequency of the uplink operating band

Frequency offset of unwanted signal

Transmission bandwidth configuration, expressed in units of resource blocks (for E-UTRA)
Sub-block gap size or Inter RF Bandwidth gap size

The angle in the reference coordinate system between the projection of the x/y plane and the
radiation vector defined between -90° and 90°. 0° represents the direction perpendicular to the y/z
plane. The angle is aligned with the down-tilt angle.

The angle in the reference coordinate system between the x-axis and the projection of the radiation
vector onto the x/y plane defined between -180° and 180°.
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Fc.low Fc high
I:offset, RAT, low A I:offset, RAT, high

Multiple carriers / RATs

]y

RAT _low RAT _high

»
'

Frequency
Few rF.low Fsw RF high

BWre

Figure 3.2-1: lllustration of RF bandwidth related symbols and definitions for Multi-standard Radio

Foffset, RAT FC block 1, low Foffset, RAT Foffset, RAT
(Fc, low) FC block 1, high FC block n, low )
A A FC block n, high
I I (Fc, high)y A
1
1

Multiple carriers / RATs 1 | Multiple carriers / RATs :

1 1 !

1 1 I

, , !

. 1

Sub block 1 Sub block n

Sub block edge

FBW RF, low FBW RF, high

BW RF

Figure 3.2-2: lllustration of RF bandwidth related symbols and definitions
for non-contiguous Multi-standard Radio
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Fof‘fset, RAT

3.3

FC band X, low
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Foffset, RAT

\j band Y, low Fc band v, high
1

Foﬁset, RAT
BWhrr edge !
1
BWhge of Band X Inter RF bandwidth gap

BWhge of Band Y

Total RF bandwidth = BWg¢ of Band X + BWgg of Band Y

Maximum radio bandwith

Abbreviations

Figure 3.2-3: lllustration of maximum radio bandwidth and Total RF bandwidth
for Multi-band Multi-standard Radio

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

AASBS
AOA
BC
BER
CA
EIRP
EIS
FDD
FRC
ITU
ITU-R
MB-MSR
MBT
MC
OSDD
OTA
RAT
RB
RDN
RF
RoAO0A
SBT
SC
TAB
TDD
UE

Active Antenna System Base Station
Angle of Arriva

Band Category

Bit Error Rate

Carrier Aggregation

Equivalent | sotropic Radiated Power
Equivalent Isotropic Sensitivity
Frequency Division Duplex

Fixed Reference Channel

International Telecommunication Union
Radio communication Sector of the ITU
Multi-Band Multi-Standard Radio
Multi-Band Testing

Multi-Carrier ina Single RAT

OTA Senditivity Directions Declaration
Over The Air

Radio Access Technology

Resource Block (for E-UTRA)

Radio Distribution Network

Radio Frequency

Range of Anglesof Arrival

Single Band Testing

Single-Carrier

Tranceiver Array Boundary

Time Division Duplex

User Equipment
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4 General test conditions and declarations

4.1 Measurement uncertainties and test requirements

41.1 General

The requirements of this clause apply to al applicable testsin part 2 of this specification, i.e. to all AAS BSradiated
tests.

The minimum requirements are given in 3GPP TS 37.105 [6] and the references therein. Test Tolerances for the
radiated test requirements explicitly stated in part 2 of the present specification are given in annex C of this
specification.

Test Tolerances are individually calculated for each test. The Test Tolerances are used to relax the minimum
requirements to create test requirements.

When atest requirement differs from the corresponding minimum requirement, then the Test Tolerance applied for the
test is non-zero. The Test Tolerance for the test and the explanation of how the minimum requirement has been relaxed
by the Test Tolerance are given in annex C.

4.1.2 Acceptable uncertainty of Test System

4121 General

The maximum acceptabl e uncertainty of the Test System is specified below for each test defined explicitly in the
present specification, where appropriate.

The Test System shall enable the stimulus signalsin the test case to be adjusted to within the specified tolerance and the
equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and
uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains
95 % of the performance of a population of test equipment.

4122 Measurement of transmitter

Table 4.1.2.2-1: Maximum Test System uncertainty for transmitter tests

Subclause Maximum Test System Derivation of Test System Uncertainty
Uncertainty
6.2  Radiated transmit  [+1.0 dB, f < 3.0 GHz See 3GPP TR 37.842 [7], subclause 10.3.2.2.
power +1.2 dB, 3.0 GHz < f=<4.2 GHz |Uncertainty budget contributors as well as uncertainty
budget assessment described in annex E.

4123 Measurement of receiver

Table 4.1.2.3-1: Maximum Test System Uncertainty for receiver tests

Subclause Maximum Test System Derivation of Test System Uncertainty
Uncertainty
7.2 OTA Sensitivity +1.3dB, f=3.0 GHz See 3GPP TR 37.842 [7], subclause 10.3.2.2.

+1.4 dB, 3.0 GHz < f<4.2 GHz |Uncertainty budget contributors as well as uncertainty
budget assessment described in annex E.

ETSI




3GPP TS 37.145-2 version 13.1.0 Release 13 14 ETSI TS 137 145-2 V13.1.0 (2017-01)

4.1.3 Interpretation of measurement results

The measurement results returned by the Test System are compared - without any modification - against the test
requirements as defined by the Shared Risk principle.

The Shared Risk principle is defined in Recommendation I TU-R M.1545 [8].

The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the
test report.

The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the
appropriate figure in subclause 4.1.2 of the present document.

If the Test System for atest is known to have a measurement uncertainty greater than that specified in subclause 4.1.2,
itisstill permitted to use this apparatus provided that an adjustment is made as follows.

Any additional uncertainty in the Test System over and above that specified in subclause 4.1.2 shall be used to tighten
the test requirement, making the test harder to pass. (For some tests e.g. receiver tests, this may require modification of
stimulus signals). This procedure (defined in annex C) will ensure that a Test System not compliant with

subclause 4.1.2 does not increase the chance of passing a device under test where that device would otherwise have
failed thetest if a Test System compliant with subclause 4.1.2 had been used.

4.2 Conducted and radiated requirement reference points

AAS BS requirements are defined for two points of reference, signified by radiated requirements and conducted
requirements.

transceiver array boundary

| ':
——————————————————— : 1 ——————— ————————
i ! P r LT B
| . #i N B ¥
! [ P P O
1 : . [ 1! 1
| ' ! ' h
! : i o o |
I i - P b !
! ' ' RDN | ! Antenna 1 i )
| : Pt 1 1 far field region
| o i . P PUarray 1
. Pt oo D )
! \ H Yo 1! 1
' 1 H ' ' v 1
| 1 : | 1 1
| I #K o b L
: | 0 2 ¥ ¥
: 1 i P [ 1
| e e e e 1 I L ! :
e e e e e e e e e e e e e e e e e e ==
transceiver unit array composite antenna transmitted radiation
Transceiver array boundary connector TAB(n) direction (reception

opposite)

Figure 4.2-1: Radiated and conducted points of reference of AAS BS

Radiated characteristics are defined over the air (OTA) with a point of reference in the far field (Fraunhofer) region.
Radiated requirements are also referred to as OTA requirements.

Conducted characteristics are defined at individual or groups of TAB connectors at the transceiver array boundary,
which is the conducted interface between the transceiver unit array and the composite antenna.

The transceiver unit array is part of the composite transceiver functionality generating modulated transmit signal
structures and performing receiver combining and demodulation.

The transceiver unit array contains an implementation specific number of transmitter units and an implementation
specific number of receiver units. Transmitter units and receiver units may be combined into transceiver units. The
transmitter/receiver units have the ability to receive/send parallel independent modulated symbol streams.
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The composite antenna contains aradio distribution network (RDN) and an antenna array. The RDN is alinear passive
network that distributes the RF power between the transceiver array boundary and the antenna array, in an
implementation specific way.

How a conducted requirement is applied to the transceiver array boundary is detailed in the respective requirement
subclause.

The present document details the test requirements of the radiated requirements only and hence only requires the
radiated reference points.

4.3 Base station classes for AAS BS

The requirements in this specification apply to AAS BS of Wide Area BS, Medium Range BS and Local AreaBS
classes unless otherwise stated.

The base station classes are defined in 3GPP TS 37.105 [6].

4.4 Regional requirements

There are no regional radiated requirements in this part of the specification.

4.5 Operating bands and band categories

The operating bands and band categories for AAS BS are the same as for non-AAS BS, as described in 3GPP
TS37.104[6].

NOTE  AASBSdoes not support GSM, but BC2 is still applicable for protection of/against GSM operation in
BC2 operating bands.

4.6 Channel arrangements

The channel arrangements for AAS BS are the same as those for UTRA non-AASBS and E-UTRA non-AASBS as
described in 3GPP TS 37.104 [5].

4.7 Requirements for AAS BS capable of multi-band operation

For AAS BS capable of operation in multiple operating bands, the RF requirements in clause 6 and 7 apply separately to
each supported operating band unless otherwise stated.

4.8 AAS BS configurations

4.8.1  Transmit configurations

Unless otherwise stated, the radiated transmitter characteristics in clause 6 are specified in the far field the AASBS
shall have afull complement of transceiver units for the configuration in normal operating conditions.
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Figure 4.8.1-1: Transmitter test ports

Radiated transmitter requirements are defined in the far field.

4.8.2 Receive configurations

Unless otherwise stated, the radiated receiver characteristicsin clause 6 are specified in the far field the AAS BS shall
have afull complement of transceiver units for the configuration in normal operating conditions.
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Figure 4.8.2-1: Receiver test ports

For the testsin clause 7 of the present document, the requirement applies for each manufacturer declared OSDD (see
table 4.10-1).

Radiated receiver requirements are defined in the far field.

4.8.3 Power supply options

If the AASBSis supplied with a number of different power supply configurations, it may not be necessary to test RF
parameters for each of the power supply options, provided that it can be demonstrated that the range of conditions over
which the equipment istested is at least as great as the range of conditions due to any of the power supply
configurations.
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Unless otherwise stated, for the tests in the present document, the integrated luant BS modem shall be switched off.

4.9

Capability sets

A radiated capability set is defined asthe AAS BS capability to support certain RAT combinations in an operating

band.

The manufacturer shall declare the supported radiated capability set(s) according to table 4.9-1 for each supported

operating band.

Table 4.9-1 Radiated capability sets

Radiated capability
Set supported by the RCSA1 RCSA2 RCSA3 RCSA4 RCSA5
AAS BS
Supported RATs AAS BS AAS BS AAS BS AAS BS
supports MSR | supports MSR AAS BS supports supports
operation of | operation of E- | supports MSR single-RAT single-RAT
UTRA only in UTRA only in in the band UTRA in the E-UTRA in the
the band the band band band
Supported SR UTRA SR MR UTRA + SR UTRA SR
configurations (SC, MC) E-UTRA E-UTRA (SC, MC) E-UTRA
(SC, MC, CA) (SC, MC, CA)
SR UTRA
(SC, MC)
SR E-UTRA
(SC, MC, CA)
Applicable BC BC1, BC2 or BC1, BC2 or BC1, BC2 or BC1, BC2 or BC1, BC2 or
BC3 BC3 BC3 BC3 BC3

The applicable test configurations for each RF requirement are defined in subclause 5.1, 5.2 and 5.3 for the declared
radiated capability set(s). For beams with multi-band beam dependencies the applicable test configurations for each RF
requirement are defined in subclause 5.4 for the declared radiated capability set(s).

NOTE:

Not every supported configuration within a capability set is tested, but the tablesin subclauses 5.2, 5.3

and 5.4 provide a judicious choice among the supported configurations and test configurations to ensure
proper test coverage.

4.10

Manufacturer declarations

The following manufacturer's declarations are required for OTA requirements purposes:

Table 4.10-1: Manufacturer declarations

Declaration Declaration Description
identifier
D9.1 Coordinate system reference point [Location of coordinated system reference point in reference to an
identifiable physical feature of the AAS BS enclosure.
D9.2 Coordinate system orientation Orientation of the coordinate system in reference to an identifiable
physical feature of the AAS BS enclosure.
D9.3 Beam identifier A unique title to identify a beam. e.g. a,b,c or 1,2,3.

The vendor may declare any number of beams, the minimum
requirement to declare for conformance are the beams with the
highest intend EIRP for each of the beams widths below:

1) Narrowest intended BeWs, narrowest intended BeW,
(possible when narrowest intended BeWsy) at the reference
beam direction.

2) Narrowest intended BeW, narrowest intended BeWs
(possible when narrowest intended BeW,) at the reference
beam direction.
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Declaration
identifier

Declaration

Description

3) Widest intended BeWs , widest intended BeW,, (possible when
widest intended BeWs at the reference beam direction.
4) Widest intended BeW, — widest intended BeWs (possible
when widest intended BeWy) at the reference beam direction.
5) BeWse and BeWy which provide highest intended EIRP of all
possible beams at the reference beam direction.
NOTE 1: Depending on the capability of the system some of these
beams may be the same.
When selecting the above five beam widths for declaration, all beams
that the AAS BS is intended to produce shall be considered, including
beams that during operation may be identified by any kind of cell or
UE specific reference signals, with the exception of any type of beam
that is created from a group of transmitters that are not all phase
synchronised.

D9.4

Beam operating band support

UTRA and/or E-UTRA operating band(s) supported by the beam,
declared for every beam identified in D9.3.

D9.5

Beam RAT support

RAT(s) supported by each beam for each supported operating band,
declared for every beam identified in D9.3.

D9.6

Beam E-UTRA channel band width
support

E-UTRA channel bandwidth supported for each beam and supported
operating band identified in D9.3.

D9.7

Reference beam direction pair

The beam direction pair, describing the reference beam peak
direction and the reference beam centre direction. Declared for every
beam

D9.8

EIRP accuracy directions set

The EIRP accuracy directions set for each beam. Declared for every
beam identified in D9.3.

D9.9

Maximum steering direction(s)

The beam direction pair(s) corresponding to the following points:

1) The beam peak direction corresponding to the maximum
steering from the reference beam centre direction in the
positive @ direction while maintaining the reference beam
centre direction 6 value.

2) The beam peak direction corresponding to the maximum
steering from the reference beam centre direction in the
negative @ direction while maintaining the reference beam
centre direction 6 value.

3) The beam peak direction corresponding to the maximum
steering from the reference beam centre direction in the
positive 8 direction while maintaining the reference beam
centre direction @ value.

4) The beam peak direction corresponding to the maximum
steering from the reference beam centre direction in the
negative 6 direction while maintaining the reference beam
centre direction @ value.

The maximum steering direction(s) may coincide with the reference
beam centre direction.
Declared for every beam identified in D9.3.

D9.10

Rated beam EIRP

The rated EIRP level per carrier at the beam peak direction
associated with a particular beam direction pair for each of the
declared maximum steering directions (D9.9), as well as the
reference beam direction pair (D9.7). Declared for every beam
identified in D9.3.

D9.11

Beamwidth

The beamwidth for the reference beam direction pair and the four
maximum steering directions. Declared for every beam identified in
D9.3.

D9.12

Equivalent beams

List of beams which are declared to be equivalent.

Equivalent beams imply that the beams are expected to have
identical EIRP accuracy directions sets and intended to have identical
spatial properties at all steering directions within the EIRP accuracy
directions set when presented with identical signals. All declarations
(D9.4-D9.11) made for the beams are identical and the transmitter
unit and associated TAB connector(s), RDN and antenna array
responsible for generating the beam are of identical design.

D9.13

Parallel beams

List of beams which have been declared equivalent (D9.12) and can
be generated in parallel using independent RF power resources.
Independent power resources means that the beams are transmitted
from mutually exclusive transmitter units.

D9.14

Number of carriers at maximum

The number of carriers per operating band the AAS BS is capable of
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Declaration Declaration Description
identifier
EIRP generating at maximum EIRP declared each RAT (and multi-RAT) for
every beam identified in D9.3.

D9.15 Multi-band transceiver units Declared if an operating band is generated using Transceiver units
supporting operation in multiple operating bands through common
active electronic components(s).

D9.16 Operating bands with multi-band List operating bands which are generated by multi-band transceiver

dependencies units. Declared for each operating band for which multi-band
transceiver units (D9.15) have been declared,

D9.15 Maximum radiated Base Station Largest Base Station RF Bandwidth in the operating band, declared
RF Bandwidth for each supported operating band identified in D9.4.

D9.18 Maximum radiated Base Station Largest Base Station RF Bandwidth for contiguous spectrum
RF Bandwidth for contiguous operation, declared for each supported operating band identified in
operation. D9.4.

D9.19 maximum radiated Base Station largest Base Station RF Bandwidth for non-contiguous spectrum
RF Bandwidth for non- contiguous |operation, declared for each supported operating band identified in
operation. D9.4.

D9.20 Inter-band CA bands Declared inter-band CA bands supported per operating band

identified in D9.4.

D9.21 CA only operation Declared per operating band identified in D9.4.

D9.22 Multi-carrier HSPA only operation |Declared per each supported UTRA operating band, if declared in
D9.4.

D9.23 Reduced number of supported Declared for each supported operating band identified in D9.4.

carriers at maximum EIRP in multi-
RAT operations

D9.24 Reduced maximum EIRP at the Declared for each supported operating band identified in D9.4.
total number of supported carriers
in multi-RAT operations

D9.25 Radiated capability set (RCSA) The manufacturer shall declare the supported radiated capability
set(s) according to table 4.9-1 for each supported operating band
identified in D9.4.

D9.26 Maximum Radio Bandwidth of the |Largest Radio Bandwidth that can be supported by the operating

operating band with multi-band bands with multi-band dependencies.
dependencies Declared for each supported operating band which has multi-band
dependencies (D9.16)

D9.27 Total number of supported carriers |Total number of supported carriers for operating bands declared to
for operating bands with multi- have multi-band dependencies (D9.16).
band dependencies

D9.28 OTA contiguous or non-contiguous [Ability of AAS BS to support contiguous or non-contiguous (or both)
spectrum support frequency distribution of carriers when operating multi-carrier in an

operating band.

D9.29 OTA contiguous and non- Contiguous and non-contiguous operation is possible then
contiguous parameters identical parameters are the same.

D10.1 OSDD identifier A unique identifier for the OSDD.

D10.2 OSDD operating band support Operating band supported by the OSDD, declared for every OSDD

identified in D10.1.

NOTE 2: As each identified OSDD has a declared minimum EIS
value (D10.6), multiple operating band can be only be
declared if they have the same minimum EIS declaration.

D10.3 OSDD RAT support RAT(s) supported by the OSDD for each supported operating band,
declared for every OSDD identified in D10.1.

NOTE 3: If the OSDD supports multiple RAT's with different
minimum EIS value (D10.6) if all other parameters are the
same then different EIS values for different RATS and
signal BW's may be declared for an OSDD.

D10.4 OTA sensitivity E-UTRA supported [The E-UTRA channel BW's supported by each OSDD.
channel BW

D10.5 Redirection of receiver target Ability to redirect the receiver target related to the OSDD
support

D10.6 Minimum EIS The minimum EIS requirement (i.e. maximum allowable EIS value)

applicable to all sensitivity RoOAoA per OSDD.

Declared for every supported RAT and E-UTRA supported channel

BW for the OSDD.

Declared per OSDD identified in D10.1.

NOTE 4: If the AAS BS is not capable of redirecting the receiver
target related to the OSDD then there is only one RoOA0A
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Declaration Declaration Description
identifier
applicable to the OSDD.
D10.7 Receiver target reference direction |The sensitivity ROA0A associated with the receiver target reference
Sensitivity Range of Angle of direction (D10.9) for each OSDD.
Arrival
D10.8 Receiver target redirection range  |For each OSDD the associated union of all the sensitivity ROA0A
achievable through redirecting the receiver target related to the
OSDD
D10.9 Receiver target reference direction |For each OSDD an associated direction inside the receiver target
redirection range (D10.8).
NOTE 5: For an OSDD without receiver target redirection range, this
is a direction inside the sensitivity ROAOA.
D10.10 Conformance test directions For each OSDD that includes a receiver target redirection range, four
sensitivity ROAOA sensitivity ROAoA comprising the conformance test directions
(D10.11).
D10.11 Conformance test directions For each OSDD four conformance test directions.

If the OSDD includes a receiver target redirection range the following
four directions shall be declared:

1) The direction determined by the maximum ¢ value achievable
inside the receiver target redirection range maintaining the
receiver target reference direction 8 value.

2) The direction determined by the minimum ¢ value achievable
inside the receiver target redirection range maintaining the
receiver target reference direction 8 value.

3) The direction determined by the maximum 6 value achievable
inside the receiver target redirection range maintaining the
receiver target reference direction ¢ value.

4) The direction determined by the minimum © value achievable
inside the receiver target redirection range maintaining the
receiver target reference direction ¢ value.

If an OSDD does not include a receiver target redirection range the
following 4 directions shall be declared:

1) The direction determined by the maximum ¢ value achievable
inside the sensitivity ROAOA maintaining the receiver target
reference direction 6 value.

2) The direction determined by the minimum ¢ value achievable
inside the sensitivity ROAOA maintaining the receiver target
reference direction 6 value.

3) The direction determined by the maximum 6 value achievable
inside the sensitivity ROAOA maintaining the receiver target
reference direction ¢ value.

4) The direction determined by the minimum © value achievable
inside the sensitivity ROAOA maintaining the receiver target
reference direction @ value.

4.11

4111 General

The test configurations shall be constructed using the methods defined below subject to the parameters declared by the
manufacturer as listed in subclause 4.10.

Test signal configurations for testing

For test contiguous spectrum operation configurations used in receiver tests only the carriers in the outermost frequency
positions in the Base Station RF Bandwidth need to be generated by the test equipment. For non-contiguous spectrum
operation test configurations used in receiver tests, outermost carriers for each sub-block need to be generated by the
test equipment.

The applicable test models for generation of the carrier transmit test signal are defined in subclause 4.12.2.

NOTE:

In case carriers are shifted to align with the channel raster Foffset.
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4.11.2 Test signal configurations

411.2.1 ATCR1: UTRA multicarrier operation

411.2.1.1 General
The purpose of ATCR1 isto test UTRA OTA multi-carrier aspects.

411.2.1.2 ATCR1a generation
ATC1 should be constructed using the following method:

- The Base Sation RF Bandwidth shall be the declared maximum radiated Base Sation RF Bandwidth for
contiguous operation (see table 4.10-1, D9.18).

- Placeone UTRA FDD carrier adjacent to the upper Base Sation RF Bandwidth edge and one UTRA FDD
carrier adjacent to the lower Base Sation RF Bandwidth edge. The specified Foss Shall apply.

- For transmitter tests, aternately place a UTRA FDD carrier adjacent to the already placed carriers at the low and
high Base Station RF Bandwidth edges until there is no more space to fit a carrier or the beam does not support
more carriers. The nominal carrier spacing defined in subclause 4.6 shall apply.

- The carrier(s) may be shifted maximum 100 kHz towards lower frequencies for Bgegw and Mgesw and towards
higher frequencies for Tregy to aign with the channel raster.

411.2.1.3 ATCR1b generation
ATCRI1b is constructed using the following method:

- The Base Sation RF Bandwidth shall be the declared maximum radiated Base Sation RF Bandwidth for
contiguous operation (see table 4.10-1, D6.20).

- Placeone UTRA TDD carrier adjacent to the upper Base Station RF Bandwidth edge and one UTRA TDD
carrier adjacent to the lower Base Station RF Bandwidth edge. The specified Foyis Shall apply.

- For transmitter tests, alternately place a UTRA TDD carrier adjacent to the already placed carriers at the low and
high Base Station RF Bandwidth edges until there is no more space to fit a carrier or the beam does not support
more carriers. The nominal carrier spacing defined in subclause 4.6 shall apply.

411.2.1.4 ATCRL1 EIRP allocation

Set the number of carriersto the number of carriers at maximum EIRP (see table 4.10-1, D9.14) and set each beam to
maximum EIRP (see table 4.10-1, D9.11) for the tested beam direction pair.

4.11.2.2 ANTCR1: UTRA FDD multicarrier non-contiguous operation

411.2.2.1 General

The purpose of ANTCR1 isto test UTRA FDD multicarrier non-contiguous aspects.

411222 ANTCRL1 generation

The purpose of NTClaisto test UTRA multicarrier non-contiguous aspects. NTClais constructed using the following
method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth for non-contiguous operation (see table 4.10-1, D6.21). The station RF bandwidth
consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF
Bandwidth for non-contiguous operation.
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- For transmitter tests, place one UTRA carrier adjacent to the upper Base Station RF Bandwidth edge and one
UTRA carrier adjacent to the lower Base Station RF Bandwidth edge. The specified Fosis.rat Shall apply.

- For receiver tests, place one UTRA carrier adjacent to the upper Base Station RF Bandwidth edge and one
UTRA carrier adjacent to the lower Base Station RF Bandwidth edge. For single-band operation, if the
maximum Base Station RF Bandwidth for non-contiguous operation is at least 35 MHz and the beam supports at
least 4 UTRA FDD carriers, place a UTRA FDD carrier adjacent to each already placed carrier for each sub-
block. The nominal carrier spacing defined in subclause 4.6 shall apply.

- The sub-block edges adjacent to the sub-block gap shall be determined using the specified Fogise.rat fOr the
carrier adjacent to the sub-block gap.

- The UTRA FDD carrier in the lower sub-block may be shifted maximum100 kHz towards lower frequencies and
the UTRA FDD carrier in the upper sub-block may be shifted maximum100 kHz towards higher frequencies to
align with the channel raster.

4.11.2.2.3 ANTCR1 EIRP allocation

Set the number of carriers to the number of carriers at maximum EIRP (see table 4.10-1, D9.14) and set each beam to
maximum EIRP (see table 4.10-1, D9.11) for the tested beam direction pair.

4.11.2.3 ATCR2: E-UTRA multicarrier operation

411231 General
The purpose of ATCR2aisto test E-UTRA multi-carrier aspects excluding CA occupied bandwidth.
The purpose of ATCR2b isto test E-UTRA Contiguous CA occupied bandwidth.

411232 ATCR2a generation
ATCR2ais constructed using the following method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth for contiguous operation (see table 4.10-1, D9.18).

- Select the narrowest supported E-UTRA carrier and place it adjacent to the low Base Station RF Bandwidth
edge. Place a5 MHz E-UTRA carrier adjacent to the high Base Station RF Bandwidth edge. The specified Fosrsy.

ra Shall apply.

- For transmitter tests, select as many 5 MHz E-UTRA carriers that the beam supports and that fit in the rest of the
Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the high Base Station RF
Bandwidth edge. The nominal carrier spacing defined in subclause 4.6 shall apply. The specified Fofise.rat Shall

apply.

- If 5 MHz E-UTRA carriers are not supported by the beam the narrowest supported channel bandwidth (see
table 4.10-1, D9.6) shall be selected instead.

The test configuration should be constructed on a per band basis for all component carriers of the inter-band CA bands
declared to be supported by the beam (see table 4.10-1, D9.20). All configured component carriers are transmitted
simultaneously in the tests where the transmitter should be on.

4.11.2.3.3 ATCR2b generation
ATCR2b is constructed on a per band basis using the following method:

- All component carrier combinations supported by the beam, which have different sum of channel bandwidth of
component carrier, shall be tested. For all component carrier combinations which have the same sum of channel
bandwidth of component carriers, only one of the component carrier combinations shall be tested.

- Of al component carrier combinations which have same sum of channel bandwidth of component carrier, select
those with the narrowest carrier at the lower Base Station RF Bandwidth edge.
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- Of the combinations selected in the previous step, select one with the narrowest carrier at the upper Base Station
RF Bandwidth edge.

- If there are multiple combinations fulfilling previous steps, select the one with the smallest number of
component carrier.

- If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent
to the lowest carrier.

- If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent
to the highest carrier

- If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent
to the carrier which has been selected in the previous step.

- If there are multiple combinations fulfilling previous steps, repeat the previous step until thereisonly one
combination |eft.

- Thenominal carrier spacing defined in subclause 4.6 shall apply.

411.2.3.4 ATCR2 EIRP allocation

Set the number of carriersto the number of carriers at maximum EIRP (see table 4.10-1, D9.14) and set each beam to
maximum EIRP (see table 4.10-1, D9.11) for the tested beam direction pair.

For abeam declared to support only CA operation (see table 4.10-1, D6.23), set the power spectral density of the EIRP
of each carrier to the same level so that the sum of the carrier EIRP equals the same value as above.

4.11.2.4 ANTCR2: E-UTRA multicarrier non-contiguous operation

411.2.4.1 General

The purpose of ANTCR2 isto test E-UTRA multicarrier non-contiguous aspects.

411.2.4.2 ANTCR2 generation
ANTCR2 is constructed asNTC2 in 3GPP TS 37.141 [13], subclause 4.8.2a.1

The purpose of NTC2 isto test E-UTRA multicarrier non-contiguous aspects. NTC2 is constructed using the following
method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth for non-contiguous operation (see table 4.10-1, D9.19). The Base Sation RF Bandwidth
consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum radiated Base
Sation RF Bandwidth (see table 4.10-1, D9.17).

- For transmitter tests, place a5MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge and a
5MHz E-UTRA carrier adjacent to the lower Base Station RF Bandwidth edge. The specified Fostser.rat Shall
apply. If 5 MHz E-UTRA carriers are not supported by the beam, the narrowest supported channel bandwidth
shall be selected instead.

- For receiver tests, place a5MHz E-UTRA carrier adjacent to the upper Base Sation RF Bandwidth edge and a
BMHz E-UTRA carrier adjacent to the lower Base Station RF Bandwidth edge. If 5 MHz E-UTRA carriers are
not supported by the beam, the narrowest supported channel bandwidth shall be selected instead.

- For single-band operation receiver tests, if the remaining gap is at least 15 MHz plus two times the channel
bandwidth used in the previous step and the beam supports at least 4 E-UTRA carriers, place aE-UTRA carrier
of this channel bandwidth adjacent to each already placed carrier for each sub-block. The nominal carrier
spacing defined in subclause 4.5 shall apply.

- The sub-block edges adjacent to the sub-block gap shall be determined using the specified Fogise.rat fOr the
carrier adjacent to the sub-block gap.
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4.11.2.4.3 ANTCR2 EIRP allocation

Set the number of carriers to the number of carriers at maximum EIRP (see table 4.10-1, D9.14) and set each beam to
maximum EIRP (see table 4.10-1, D9.11) for the tested beam direction pair.

4.11.2.5 ATCR3: UTRA and E-UTRA multi RAT operation

411251 General
The purpose of ATCR3 isto test UTRA and E-UTRA multi-RAT aspects.

If the maximum EIRP and total number of supported carriers at maximum EIRP are not simultaneously supported in
Multi-RAT operations, two instances of ATCRS3 shall be generated using the following values for rated total output
power and the total number of supported carriers:

1) The maximum EIRP and the reduced number of supported carriers at the maximum EIRP in Multi-RAT
operations.

2) The reduced maximum EIRP at the total number of supported carriersin Multi-RAT operations and the total
number of supported carriers.

Tests that use ATCR3 shall be performed using both instances 1) and 2) of ATCRS.

411252 ATCR3a generation
ATCR3ais constructed using the following method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth (seetable 4.10-1 D9.17).

- Select an FDD UTRA carrier to be placed at the lower Base Station RF Bandwidth edge. The specified Fogiserat
shall apply. The UTRA FDD may be shifted maximum 100 kHz towards lower frequencies to align with the
channel raster.

- Placea5 MHz E-UTRA carrier at the upper Base Sation RF Bandwidth edge. If that is not possible use the
narrowest E-UTRA carrier supported by the beam. The specified Fosrs.rat Shall apply.

- For transmitter tests, alternately add FDD UTRA carriers at the low end and 5 MHz E-UTRA carriers at the high
end adjacent to the already placed carriers until the Base Station RF Bandwidth is filled or the total number of
supported carriers (see table 4.10-1, D9.14) is reached. The nominal carrier spacing defined in subclause 4.6
shall apply.

411.25.3 ATCR3b generation

ATCR3b is constructed using the following method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth (seetable 4.10-1 D9.17).

- SelectaUTRA TDD carrier to be placed at the lower Base Station RF Bandwidth edge. The specified Foset.raT
shall apply.

- Placea5MHz E-UTRA carrier at the upper Base Sation RF Bandwidth edge. If that is not possible use the
narrowest E-UTRA carrier supported by the beam. The specified Fosrs.rat Shall apply.

- For transmitter tests, alternately add UTRA TDD carriers at the low end and 5 MHz E-UTRA carriers at the high
end adjacent to the already placed carriers until the Base Station RF Bandwidth is filled or the total number of
supported carriersis reached. The nominal carrier spacing defined in clause 4.6 shall apply.
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411.25.4 ATCRS3 EIRP allocation

For ATCR3a set the number of carriersto the reduced number of carriers at maximum EIRP in multi-RAT operations
(seetable 4.10-1, D9.23) and set each carrier to maximum EIRP (see table 4.10-1, D9.11) for the tested beam direction
pair.

For ATCR3b set the number of carriersto thereduced number of carriers at maximum EIRP (see table 4.10-1, D9.14)
and set each carrier to the reduced maximum EIRP at the total number of supported carriersin Multi-RAT operations
(seetable 4.10-1, D9.24).

4.11.2.6 ANTCR3: UTRA and E-UTRA multi RAT non-contiguous operation

411.26.1 General
The purpose of ANTCR3 isto test UTRA and E-UTRA multi RAT non-contiguous aspects.

If the maximum EIRP and total number of supported carriers at maximum EIRP are not simultaneously supported in
Multi-RAT operations, two instances of ANTCR3 shall be generated using the following values for rated total output
power and the total number of supported carriers:

1) The maximum EIRP and the reduced number of supported carriers at the maximum EIRP in Multi-RAT
operations.

2) The reduced maximum EIRP at the total number of supported carriersin Multi-RAT operations and the total
number of supported carriers.

If the reduced number of supported carriersis4 or more, only instance 1) of ANTCR3 shall be used in the tests,
otherwise both instances 1) and 2) of ANTCRS3 shall be used in the tests.

411.2.6.2 ANTCRS3a generation
ANTCR3ais constructed using the following method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth for non-contiguous operation (see table 4.10-1, D6.21). The Base Sation RF Bandwidth
consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF
Bandwidth for non-contiguous operation.

- For transmitter tests, place an UTRA carrier at the lower Base Station RF Bandwidth edge and a5 MHz E-
UTRA carrier at the upper Base Sation RF Bandwidth edge. The specified Fogise.rat Shall apply. If 5 MHz E-
UTRA carriers are not supported by the beam, the narrowest supported channel bandwidth shall be selected
instead. The UTRA FDD may be shifted maximum 100 kHz towards lower frequencies to align with the channel
raster.

- For receiver tests, place an UTRA carrier at the lower Base Station RF Bandwidth edge and a5 MHz E-UTRA
carrier at the upper Base Station RF Bandwidth edge. The specified Fogrse.rat Shall apply. If 5 MHz E-UTRA
carriers are not supported by the beam, the narrowest supported channel bandwidth shall be selected instead. The
UTRA FDD may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.

- For single-band operation receiver tests, if the remaining gap is at least 20 MHz plus the channel bandwidth of
the E-UTRA carrier used in the previous step and the beam supports at least 2 UTRA and 2 E-UTRA carriers,
place a E-UTRA carrier of this channel bandwidth adjacent to the carrier at the lower Base Sation RF
Bandwidth edge and UTRA carrier adjacent to the carrier at the upper Base Station RF Bandwidth edge. The
nominal carrier spacing defined in subclause 4.6 shall apply. The UTRA FDD may be shifted maximum 100 kHz
towards higher frequencies to align with the channel raster.

- The sub-block edges adjacent to the sub-block gap shall be determined using the specified Fogise.rat fOr the
carrier adjacent to the sub-block gap.
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411.2.6.3 ANTCR3 EIRP allocation

For case (1) in subclause 4.11.2.6.1 set the number of carriersto thereduced number of carriers at maximum EIRP in
multi-RAT operations (see table 4.10-1, D9.23) and set each carrier to maximum EIRP (see table 4.10-1, D9.11) for the
tested beam direction pair.

For case (2) in subclause 4.11.2.6.1 set the number of carriersto the reduced number of carriers at maximum EIRP
(seetable 4.10-1, D9.14) and set each carrier to the reduced maximum EIRP at the total number of supported carriersin
Multi-RAT operations (seetable 4.10-1, D9.24) for the tested beam direction pair.

4.11.2.7 ATCRA4: Single carrier for receiver tests

411.2.7.1 ATCR4a generation
ATCR4ais constructed using the following method:

- Placeasingle UTRA carrier in the middle of the maximum radiated Base Station RF Bandwidth. The carrier
may be shifted maximum 100 kHz towards lower frequencies for Bgrew and Mgegw and towards higher
frequencies for Treaw to align with the channel raster.

411.2.7.2 ATCRA4b generation
ATCR4b is constructed using the following method:

- Place the narrowest supported E-UTRA carrier in the middle of the maximum radiated Base Station RF
Bandwidth.

4.11.2.7.3 ATCRA4c generation
ATCRA4c is constructed using the following method:

- Placeasingle UTRA TDD carrier in the middle of the maximum radiated Base Station RF Bandwidth.

4.11.2.7.4 ATCR4 EIRP allocation

Set the beam EIRP on the carrier such that it's EIRP level is equal to the sum of rated beam EIRPs (see table 4.10-1,
D9.12) when transmitting the maximum supported carriers at the beam peak direction (see table 4.10-1, D9.16).
4.11.2.8 Generation of MB-MSR test configurations

4.11.28.1 ATCRb5a: MB-MSR test configuration for full carrier allocation

4.11.2.8.1.1 General

The purpose of ATCR5a isto test beams which have been generated using transceiver units supporting operation in
multiple operating bands through common active electronic components(s), considering maximum supported number of
carriers.

411.2.8.1.2 ATCRb5a generation

ATCRb5ais based on re-using the existing test configurations applicable per band on beams generated using Multi-band
transceiver units and hence have declared multi-band dependencies (see table 4.10-1, D9.16). ATCR5a s constructed
using the following method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth (seetable 4.10-1, D9.17).

- The number of carriers of each supported operating band shall be the declared maximum number of supported
carriers by the multi-band dependencies in each band (see table 4.10-1, D9.16). Carriers shall first be placed at
the outermost edges of the declared maximum radiated Radio Bandwidth (see table 4.10-1, D9.17). Additional
carriers shall next be placed at the edges of the Base Station RF Bandwidths, if possible.
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- Theadlocated Base Sation RF Bandwidth of the outermost bands shall be located at the outermost edges of the
declared maximum radiated Radio Bandwidth (see table 4.10-1, D9.17).

- Each concerned band shall be considered as an independent band and the corresponding test configuration shall
be generated in each band. The mirror image of the single band test configuration shall be used in the highest
band being tested for the beam.

- Band category and declared per band capability set (see table 4.10-1, D9.25) shall be used to generate per band
RAT /carrier alocation according to table 4.11.2.8.1.2-1 for each band category and radiated capability set. If an
operating band with multi-band dependencies supports three carriers only, two carriers shall be placed in one
band according to the relevant test configuration while the remaining carrier shall be placed at the edge of the
maximum Radio Bandwidth (DUID9) in the other band.

- If the sum of the base Station RF bandwidths of each of the supported operating bands is greater than the
declared maximum Radio Bandwidth of the operating band with multi-band dependencies (see table 4.10-1,
D9.26, D9.16) then repeat the steps above for test configurations where the Base Station RF Bandwidth of one of
the operating band shall be reduced so that the declared maximum Radio Bandwidth is not exceeded and vice
versa.

- If the sum of the maximum number of supported carrier of each supported operating bands with multi-band
dependencies (seetable 4.10-1, D9.16) is larger than the declared t Total number of supported carriers for
operating bands with multi-band dependencies (see table 4.10-1, D9.27), repeat the steps above for test
configurations where in each test configuration the number of carriers of one of the operating band shall be
reduced so that the total number of supported carriersis not be exceeded and vice versa.

Table 4.11.2.8.1.2-1: The applicability of test configuration in each band

BC |RCSA1 |RCSA2 |RCSA3 |RCSA4 | RCSAS
BC1l |ATCRla | ATCR2a | ATCR3a | ATCRla | ATCR2a
BC2 | ATCRla |ATCR2a | ATCR3a | ATCRla | ATCR2a
BC3 | ATCR1b | ATCR2a |ATCR3b | ATCR1b | ATCR2a

4.11.2.8.1.3 ATCRb5a EIRP allocation

Set the number of carriers to the total number of supported carriers for the declared multi-band dependencies (see
table 4.10-1, D9.27) and set each beam to maximum EIRP (see table 4.10-1, D9.11) for the tested beam direction pair.

If the allocated number of carriersin an operating band exceeds the declared number of carriers at maximum EIRP in an
operating band (see table 4.10-1, D9.14) the carriers should if possible be allocated to a different operating band.

4.11.2.8.2 ATCR5b: MB-MSR test configuration with high PSD per carrier

4.11.2.8.2.1 General

The purpose of ATCR5b is to test multi-band operation aspects considering higher PSD cases with reduced number of
carriers and non-contiguous operation (if supported) in multi-band mode.

411.2.8.2.2 ATCRS5b generation

ATCRS5Db is based on re-using the existing test configurations applicable for operating bands using multi-band
transceiver units and hence have declared multi-band dependencies (see table 4.10-1, D9.16). ATCR5b is constructed
using the following method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth (seetable 4.10-1, D9.17).

- The dlocated Radio Bandwidth of the outermost bands shall be located at the outermost edges of the declared
maximum Radio Bandwidth of the operating band with multi-band dependencies (see table 4.10-1, D9.26).

- The maximum number of carriersislimited to two per band. Carriers shall be placed at the outermost edges of
the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (see table 4.10-1,
D9.26).
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- Each concerned band shall be considered as an independent band and the corresponding test configuration for
non-contiguous operation shall be generated in each band according to table 4.11.2.8.2.2-1. Narrowest supported
E-UTRA channel bandwidth shall be used in the test configuration. The mirror image of the single band test
configuration shall be used in the highest band being tested.

- For AAS BS supporting CSA4 in the band and supports three carriers only, two carriers shall be placed in one
band according to AUTC2 while the remaining carrier shall be placed at the edge of the Maximum Base Sation
RF Bandwidth in the other band.

- If the sum of the base Sation RF bandwidths of each of the supported operating bands is greater than the
declared maximum Radio Bandwidth of the operating band with multi-band dependencies (see table 4.10-1,
D9.26) for the declared multi-band dependencies (see table 4.10-1, D9.16) then repeat the steps above for test
configurations where the Base Station RF Bandwidth of one of the operating band shall be reduced so that the
declared maximum Radio Bandwidth of the operating band with multi-band dependencies (see table 4.10-1,
D9.26) is not exceeded and vice versa.

Table 4.11.2.8.2.2-1: The applicability of test configuration in each band

BC RCSA 1 RCSA 2 RCSA 3 RCSA 4 | RCSAS
BC1 |ANTCRla |ANTCR2 |ANTCR3a |ANTCR1 |ANTCR2
BC2 |ANTCRla |ANTCR2 |ANTCR3a |ANTCR1 |ANTCR2
BC3 |ATCR1b ANTCR2 |ANTCR3a |N/A ANTCR2

4.11.2.8.2.3 ATCR5b EIRP allocation

Set the number of carriersto the total number of supported carriers for the declared multi-band dependencies (see
table 4.10-1, D9.27) and set each beam to maximum EIRP (seetable 4.10-1, D9.11) for the tested beam direction pair.

If the sum of the EIRP for all carriersin an operating band(s) exceeds the sum of the maximum EIRP per carrier (see
table 4.10-1, D9.14) for the number of carriers at maximum EIRP (see table 4.10-1, D9.10) in multi-band operation, the
exceeded part shall, if possible, be reallocated into the other band(s). If the EIRP alocated for acarrier exceeds the
declared maximum EIRP, the exceeded power shall, if possible, be reallocated into the other carriers.

4.11.2.9 ATCRG: Single carrier for Transmitter tests

411.29.1 ATCR®6a generation
ATCRG6ais constructed using the following method:

- Placeasingle UTRA carrier at the RF channel to be tested.

411.2.9.2 ATCRG6b generation
ATCRG6b is constructed using the following method:

- Placea5MHz E-UTRA carrier i a the RF channel to be tested. If 5 MHz carriers are not supported by the beam
the narrowest supported channel BW shall be selected instead.

4.11.2.9.3 ATCRG6C generation
ATCRG6c is constructed using the following method:

- Placeasingle UTRA TDD carrier at the RF channel to be tested.

411.29.4 ATCRG6 EIRP allocation

Set the number of carriersto 1. Set the beam parameters to those appropriate for the beam identifier of the beam under
test and to the direction to be tested from the beam declarations (see table 4.10-1, D9.3 - 13).

ETSI



3GPP TS 37.145-2 version 13.1.0 Release 13 29 ETSI TS 137 145-2 V13.1.0 (2017-01)

4.12 RF channels and test models

4.12.1 RF channels

For single carrier tests unless otherwise stated the tests shall be performed with asingle carrier at each of the RF
channelsB, M and T.

Many testsin this TS are performed with the maximum radiated Base Station RF Bandwidth |ocated at the bottom,
middle and top of the supported frequency range in the operating band. These are denoted as Brrgyw (bottom), Mgraw
(middle) and Treaw (top).

- Unless otherwise stated, the test shall be performed at Brraw, Mrrew and Trrew defined as following:

- Bgrrsw: maximum Base Sation RF Bandwidth located at the bottom of the supported frequency range in the
operating band.

- Mgrew: maximum Base Sation RF Bandwidth located in the middle of the supported frequency range in the
operating band. Mgrsyw may be shifted maximum 100 kHz towards lower frequenciesto aign carriers with the
channel raster.

- Tgresw: Maximum Base Sation RF Bandwidth located at the top of the supported frequency range in the
operating band.

For the test of certain RF requirements the present specification refersto test procedures defined in the single-RAT
specifications [2], [3], [4], [5]. In this case, the interpretation of the RF channels to be tested shall be according to the
definitions in the corresponding single-RAT specifications [2], [3], [4], [5].

For an operating band which has multi-band beam dependencies capable of dual-band operation, unless otherwise
stated, the test shall be performed at Bregw_T'reew @nd B'rraw_Trraw defined as following:

- Brrew_ T'rraw: the Base Sation RF Bandwidths located at the bottom of the supported frequency range in the
lower operating band and at the highest possible simultaneous frequency position, within the maximum Radio
Bandwidth, in the upper operating band.

- B'reew_Trrew: the Base Station RF Bandwidths located at the top of the supported frequency range in the upper
operating band and at the lowest possible simultaneous frequency position, within the maximum Radio
Bandwidth, in the lower operating band.

NOTE: BRFBW_T'RFBW = B'RFBW_TRFBW = BRFBW_TRFBW when the declared maximum radiated Radio Bandwidth
(seetable 4.10-1, D9.17) spans both operating bands. Brraw_Tresw Means the Base Station RF
Bandwidths are located at the bottom of the supported frequency range in the lower operating band and at
the top of the supported frequency range in the upper operating band.

When atest is performed by atest laboratory, the position of Brraw, Mreesw @and Treaw in €ach supported operating
band, the position of Bregw_T 'rraw and B'reaw_Tresw iN the supported operating band combinations shall be specified
by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

4.12.2 Test models

a) Unless otherwise stated, carriers used for transmitter tests shall be configured as follows:

- UTRA FDD carriers shall be configured according to TM1 as defined in 3GPP TS 25.141 [10],
subclause 6.1.1.1.

- UTRA TDD carriers shall be configured according to table 6.1A asdefined in 3GPP TS 25.142 [11],
subclause 6.2.4.1.2.

- E-UTRA carriers shall be configured according to E-TM 1 as defined in 3GPP TS 36.141 [12],
subclause 6.1.1.1. For BC3 RCS3 BStesting, E-UTRA carriers shall be configured according to
E-TM1 BC3CS3 defined in annex E of 3GPP TS 37.141 [13].

b) Unless otherwise stated, transmitter carriers used for receiver tests shall be configured as follows:
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- UTRA FDD carriers shall be configured according to TM1 asdefined in 3GPP TS 25.141 [10],
subclause 6.1.1.1.

- UTRA TDD carriers shall be configured according to table 6.1A asdefined in 3GPP TS 25.142 [11],
subclause 6.2.4.1.2.

- E-UTRA carriers shall be configured according to E-TM 1 as defined in 3GPP TS 36.141 [12],
subclause 6.1.1.1. For BC3 CS3 BStesting, E-UTRA carriers shall be configured according to
E-TM1 BC3CS3 defined in annex E of 3GPP TS 37.141 [13].

For the test of certain RF requirements clause 5 refers to the test configurations as defined in the single-RAT
specifications. In this case, the transmitter test signals and test models as defined within the referred test specification
for the RF requirement shall be used.

4.13  Format and interpretation of tests

Each test in the following clauses has a standard format:

X Title

All tests are applicable to all equipment within the scope of the present document, unless otherwise stated.
X.1 Definition and applicability

This subclause gives the general definition of the parameter under consideration and specifies whether the test is
applicable to all equipment or only to a certain subset. Required manufacturer declarations may be included here.

X.2  Minimum requirement

This subclause contains the reference to the subclause to the 3GPP reference (or core) specification which defines the
minimum requirement. For each requirement, there are separate references for MSR and single RAT, where applicable
in the core requirement. If the requirement does not apply to a particular RAT, thisis explicitly stated here (rather than
through a reference).

X.3 Test purpose

This subclause defines the purpose of the test.
X.4 Method of test

X.4.1 Genera

In some cases there are alternative test procedures or initial conditions. In such cases, guidance for which initial
conditions and test procedures can be applied are stated here. In the case only one test procedure is applicable, that is
stated here.

X.4.2y  First test method
X.4.2y.1 Initial conditions

This subclause defines the initial conditions for each test, including the test environment, the RF channels to be tested
and the basic measurement set-up. The test system is assumed to be correctly calibrated as part of theinitial conditions.
Cdlibration is not explicitly mentioned.

X.4.2y.2 Procedure

This subclause describes the steps necessary to perform the test and provides further details of the test definition like
point of access (e.g. test port), domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and agorithms

(e.g. averaging). The procedure may comprise data processing of the measurement result before comparison with the
test requirement (e.g. average result from several measurement positions).

X.4.3y Alternativetest method (if any)

If there are alternative test methods, each is described with itsinitial conditions and procedures.
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X.5 Test requirement

This subclause defines the pass/fail criteriafor the equipment under test, see subclause 4.1.3 Interpretation of
measurement results. Test requirements for every minimum requirement referred in subclause X.2 are listed here. Cases
where minimum requirements do not apply need not be mentioned.

The test requirements may be different depending on the test method applied. A test requirement for each test method
applicable to the respective MSR/Single RAT requirement is given in separate subclauses where applicable.

4.14  Reference coordinate system

Radiated requirements are stated in terms of electromagnetic characteristics (e.g. EIRP and EIS) at certain angles with
respect to the base station. To be able to declare radiated characteristics part of radiated requirements a reference
coordinate system is required. The reference coordinate system is should be associated to an identifiable physical
feature on the base station enclosure.. The location of the origin and the orientation of the reference coordinate system
are for the base station manufacturer to declare.

The reference coordinate system is created of a Cartesian coordinate system with rectangular axis (X, y, z) and spherical
angles (0, ¢) as showed in figure 4.14-1.

/
1
'
'
'
i
<V

Figure 4.14-1: Reference coordinate system

¢ isthe anglein the x/y plane, between the x-axis and the projection of the radiating vector onto the x/y plane and is
defined between -180° and +180°, inclusive. 6 isthe angle between the projection of the vector in the x/y plane and the
radiating vector and is defined between -90° and +90°, inclusive. Note that 6 is defined as positive along the down-tilt
angle.
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5 Applicability of Requirements

5.1 General

The present clause defines for each radiated test requirement the set of mandatory test configurations which shall be
used for demonstrating conformance for radiated requirement.

Test configurations for beams supporting multiple RAT in the tested operating band are specified in subclause 5.1.

Test configurations for radiated requirements where the operating band has been declared to support single RAT
requirements (see table 4.10-1, D9.5) by either M SR requirements for UTRA only or E-UTRA only or with asingle-
RAT UTRA requirements or single RAT E-UTRA requirements are specified in subclause 5.2.

Test configurations for an AAS BS with operating bands which have multi-band dependencies are specified in
subclause 5.3.

Requirements apply to AAS BS according to the declared RAT radiated Capability Set (see table 4.10-1, D9.25) within
each supported operating band the Band Category of the declared operating band (see table 4.10-1, D9.4), aslisted in
the heading of each table. Some RF requirements listed in the tables may not be mandatory or they may apply only
regionally. Thisis further specified for each requirement in clauses 6 and 7, and in table 4.4-1.

For adeclared RAT radiated Capability Set (seetable 4.10-1, D9.25) intables 5.2-1, 5.3.2-1, 5.3.3-1, 5.3.4-1,5.4.1-1 or
5.4.2-1 only the requirements listed in the column for that radiated Capability Set apply. Requirements listed under
RCSA other than the declared RCSA(s) need not be tested.

An AAS BS where the operating band is declared: to support multiple RATs (MSR) and to be capable of contiguous
spectrum operation only, the test configuration(s) in tables 5.2-1 and 5.3.2-1 denoted by a"C" and entries that refer to
single-RAT specifications shall be used for testing.

An AAS BS where the operating band is declared: to support multiple RATs (MSR), to be capable of contiguous and
non-contiguous spectrum operation (see table 4.10-1, D9.28), where the parameters according to subclause 4.10 are
identical for contiguous and non-contiguous operation (see table 4.10-1, D9.29). Shall use for each declared operating
band the test configuration(s) in tables 5.2-1 and 5.3.2-1 denoted by "CNC" and entries that refer to single-RAT
specifications shall be used.

An AAS BS where the operating band is declared: to support multiple RATs (MSR), to be capable of contiguous and
non-contiguous spectrum operation (see table 4.10-1, D9.28), where the parameters according to subclause 4.10 are not
identical for contiguous and non-contiguous operation (see table 4.10-1, D9.29). Shall use for each declared operating
band the test configuration(s) in tables 5.2-1 and 5.3.2-1 denoted by "C/NC" and entries that refer to single-RAT
specifications shall be used.

For an AAS BS operating bands which have multi-band dependencies which is M SR capable the applicability of the
requirement for each operating band is determined by the RAT configuration within that operating band asidentified in
tables 5.2-1 and 5.3.2-1, unless otherwise stated. The testing of an AAS BSin operating bands with multi-band
dependencies which are M SR capable shall be according to table 5.4.1-1 asfollows:

- For requirements test denoted by SBT (Single Band Test), the test configuration (s) in tables 5.2-1 and 5.3.2-1
shall be used for each operating band depending on the RAT configuration within that band.

- For requirements test denoted by MBT (Multi-Band Test), the test configuration (s) in table 5.4.1-1 shall be used
depending on the Band Category of the declared operating band combination.

For asingle-RAT UTRA only operating bands subclause 5.3.3 defines for each radiated test requirement the set of
mandatory test configurations which shall be used for demonstrating conformance. The applicable test configurations
are specified in table 5.3.3-1 for each supported RF configuration, which shall be declared according to subclause 4.10.
The generation and EIRP alocation for each test configuration is defined in subclause 4.11.2.

For asingle-RAT E-UTRA only operating bands subclause 5.3.4 defines for each radiated test requirement the set of
mandatory test configurations which shall be used for demonstrating conformance. The applicable test configurations
are specified in table 5.3.4-1 for each supported RF configuration, which shall be declared according to subclause 4.10.
The generation and EIRP alocation for each test configuration is defined in subclause 4.11.3.
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For an AAS BS operating band declared to be capable of single carrier operation only (see table 4.10-1, D9.4), asingle
carrier (SC) shall be used for testing.

5.2 Test configurations for AAS BS for operating bands where
MSR with more than 1 RAT is supported
Table 5.2-1: test configuration applicability to requirements
and capability sets for AS BSS supporting MSR operation
Test case UTRA + E-UTRA (RCSA3)
BC1 BC2 BC3
C: ATCR3a CNC: |C: ATCR3a CNC:
6.2 Radiated transmit power 2¥gggz CINC: ﬁ$gggg CINC: C: ATCR3b
ANTCR3a ANTCR3a
7.2 OTA sensitivity - - -
E-UTRA requirement subclause 5.3.4 subclause 5.3.4 subclause 5.3.4
UTRA FDD requirement subclause 5.3.3 subclause 5.3.3 N/A
UTRA TDD requirement N/A N/A subclause 5.3.3
5.3 Test configurations for multi-carrier capable AAS BS in
operating bands where one RAT capability sets are
supported
5.3.1 General

A AASBS may support only one RAT operation in an operating band by fulfilling different sets of requirements. Both
UTRA and E-UTRA have two complete sets of requirements that may be fulfilled depending on whether the beam is
declared to be MSR or single RAT in the operating band. MSR and single RAT requirements are addressed separately
by separate test requirements (and corresponding core requirements). They are also identified by different capability
sets as described in subclauses 4.11 and 5.2.

5.3.2  AAS BS supporting one RAT only MSR in the operating band

This subclause contains test configuration applicability to requirements and capability setsfor AAS BS supporting one
RAT only MSR operation operating with multiple carriers (MC).

Table 5.3.2-1: Test configuration applicability to requirements
and capability sets for operating bands supporting one RAT only MSR operation

Capability Set UTRA (MC) capable BS (RCSA1) | E-UTRA (MC) capable BS (RCSA2)
Test case BC1 BC2 BC3 BC1 BC2 BC3
6.2 Radiated transmit power |C: ATCR1a|C: ATCR1a|C: ATCR1b|C: ATCR2a|C: ATCR2a| C: ATCR2a
CNC: CNC: CNC: CNC: CNC:
ATCR1la | ATCR1la ATCR2a | ATCR2a ATCR2a
CINC: CINC: CINC: CINC: CINC:
ATCR1a, | ATCRl1a, ATCR2a, | ATCR2a, | ATCR2a,
ANTCR1a | ANTCRla ANTCR2 | ANTCR2 ANTCR2
7.2 OTA sensitivity - - - - - -
E-UTRA requirement N/A N/A N/A subclause | subclause | subclause
5.34 5.34 5.34
UTRA FDD requirement | subclause | subclause N/A N/A N/A N/A
5.3.3 5.3.3
UTRA TDD requirement N/A N/A subclause N/A N/A N/A
5.3.3
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5.3.3  AAS BS supporting Single-RAT UTRA in the operating band

This subclause contains the test configurations for AAS BS supporting single-RAT UTRA in the operating band. The
test configurations apply to beams operating with multiple carriers (MC).

For aAAS BS declared to support multi-carrier operation in contiguous spectrum operation in single band only, the test
configurationsin the second column of table 5.3.3-1 for FDD, and in the fifth column of table 5.3.3-1 for TDD, shall be
used for testing.

NOTE:

1,28 Mcps option.

The applicability of test configurations for TDD in this subclause is only applicable to UTRA TDD

For FDD a AAS BS declared to support multi-carrier operation in contiguous and non-contiguous spectrum in single

band and where the parameters in the manufacture's declaration according to subclause 4.10 are identical for contiguous

(C) and non-contiguous (NC) spectrum operation, the test configurationsin the third column of table 5.3.3-1 shall be
used for testing.

For FDD a AAS BS declared to support multi-carrier operation in contiguous and non-contiguous spectrum in single
band and where the parameters in the manufacture's declaration according to subclause 4.10 are not identical for

contiguous and non-conti guous spectrum operation, the test configurations in the fourth column of table 5.3.3-1 shall be

used for testing.

Table 5.3.3-1: Test configurations for a AAS BS supporting single-RAT UTRA operation

Single-RAT Single-RAT
Single-RAT |5 IAAS | capablo AAS |, SINIISRAT
UTRA FDD MC P . P . UTRA TDD MC
capable AAS BS operating | BS operating AAS BS
test case . band (RCSA4) |band (RCSA4) -
BS operating C and NC C and NC operating
Cba(\:r;d ;EES(;A';‘P capable with capable with Cba(\:r;d ;Eféscﬁﬁ)
P y identical different P y
parameters parameters
6.2 Base Station output power ATCR1a ATCR1a ATCRIa, ATCR1b
' putp ANTCR1
7.2 Reference sensitivity level ATCR4a ATCR4a ATCR4a ATCR4c
5.3.4  AAS BS supporting Single-RAT E-UTRA in the operating band

This subclause contains the test configurations for AAS BS supporting single-RAT E-UTRA in the operating band. The
test configurations apply to AAS BS operating bands operating with multiple carriers (MC).

For an AAS BS declared to support multi-carrier and/or CA operation in contiguous spectrum operation in single band
only, the test configurations in the second column of table 5.3.4-1 shall be used for testing.

For an AAS BS declared to support multi-carrier and/or CA operation in contiguous and nhon-contiguous spectrum in
single band and where the parameters in the manufacture's declaration according to subclause 4.10 are identical for
contiguous (C) and non-contiguous (NC) spectrum operation, the test configurations in the third column of table 5.3.4-1
shall be used for testing.

For an AAS BS declared to support multi-carrier and/or CA in contiguous and non-contiguous spectrum in single band
and where the parametersin the manufacture's declaration according to subclause 4.10 are not identical for contiguous
and non-contiguous spectrum operation, the test configurations in the fourth column of table 5.3.4-1 shall be used for
testing.
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Table 5.3.4-1: Test configurations for a AAS BS supporting single-RAT E-UTRA operation capable of
both contiguous and non-contiguous spectrum in multi-carrier and/or CA operation in single band

test case Single-RAT E- | Single-RAT E- | Single-RAT E-
UTRA MC UTRA MC UTRA MC
capable AAS | capable AAS | capable AAS
BS operating | BS operating | BS operating

band band band
(RCSA5) (RCSAB) (RCSAB)
C capable only Cand NC Cand NC

capable BS capable BS
with identical | with different

parameters parameters
. ATCR2a,
6.2 Base Station output power ATCR2a ATCR2a ANTCR2
7.2 Reference sensitivity level ATCR4b ATCR4b ATCR4b

54 Test configurations for AAS BS operating bands with multi-
band dependencies

5.4.1  AAS BS operating bands with multi-band dependencies supporting
MSR operation

Table 5.4.1-1: Test configuration for AAS BS operating bands containing beams
with multi-band dependencies supporting MSR operation

test case Test for AAS BS operating bands with multi-band | Test configuration for MBT
dependencies BC1/BC2 BC3
RCSA1,RCSA2, RCSA3
6.2 Base Station output power |SBT, MBT ATCR5a ATCR5a
7.2 Reference sensitivity level |SBT ATCR4a,ATCR4b None

5.4.2  AAS BS operating bands with multi-band dependencies supporting
Single-RAT only

For an AAS BS operating bands with multi-band dependencies supporting single-RAT only in the operational band, the
test configurationsin table 5.4.2-1, shall be used for testing.

Table 5.4.2-1: Test configuration for AAS BS operating bands with multi-band dependencies
supporting Single-RAT only

test case UTRA FDD UTRA TDD E-UTRA Test
RCSA4 RCSA4 RCSA5
ATCR1b
. ATCR1a/ANTCR1 ATCR2a/ANTCR2
6.2 Base Station output power (Note 1) ATCR5a (Al\_lro(t:%% (Note 3), ATCR5a
7.2 Reference sensitivity level ATCR4a ATCR4c ATCR4b
NOTE 1: ATCR1la and/or ANTCR1 shall be applied in each supported operating band according to table 5.3.3-1.
NOTE 2: ATCR1b shall be applied in each supported operating band according to table 5.3.3-1.
NOTE 3: ATCR2 and/or ANTCR?2 shall be applied in each supported operating band according to table 5.3.4-1.
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6 Radiated transmitter characteristics

6.1 General

General test conditions for transmitter tests are given in clause 4, including interpretation of measurement results and
configuration for testing. AAS BS configurations for the tests are defined in subclause 4.8.

If beams have been declared equivalent and parallel (seetable 4.10-1, D9.12, D9.13), only arepresentative beamis
necessary to demonstrate conformance.

6.2 Radiated Transmit Power

6.2.1 Definition and applicability

An AAS BSisdeclared to support one or more beams. Radiated transmit power is defined as the EIRP level for a
declared beam at a specific beam peak direction.

For each beam, the requirement is based on declarations (see table 4.10-1) of a beam identifier (D9.3), reference beam
direction pair (D9.7), rated beam EIRP at the beam's reference direction pair (D9.8), EIRP accuracy directions set
(D9.10), the beam direction pairs at the maximum steering directions (D9.11) and their associated rated beam EIRP
(D9.12) and beanmwidth(s) for reference beam direction pair and maximum steering directions (D9.13).

For adeclared beam identifier and beam direction pair, the rated beam EIRP level is the maximum power that the base
station is declared to radiate at the associated beam peak direction during the transmitter ON period.

For each beam peak direction associated with a beam direction pair within the EIRP accuracy directions set, a specific
rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described
below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as
detailed in subclause 6.2.4.1.

NOTE 1. The EIRP accuracy directions set for a beam is the complete continuous or discrete set of al beam
direction for which the EIRP accuracy is intended to be achieved for the beam.

NOTE 2: A beamdirection pair consists of a beam centre direction and an associated beam peak direction.

NOTE 3: A declared EIRP value is avalue provided by the manufacturer for verification according to the
conformance specification declaration requirements, whereas a claimed EIRP value is provided by the
manufacturer to the equipment user for normal operation of the equipment and is not subject to formal
conformance testing.

6.2.2 Minimum Requirement
For MSR AAS BS the minimum requirement isin 3GPP TS 37.105 [6], subclause 9.2.2.
For single RAT UTRA AAS BS the minimum requirement isin 3GPP TS 37.105 [6], subclause 9.2.3.

For single RAT E-UTRA AAS BS the minimum requirement isin 3GPP TS 37.105 [6], subclause 9.2.4.

6.2.3 Test purpose

The test purpose is to verify the ability to accurately generate and direct radiated power per beam, across the frequency
range and under normal conditions, for all declared beams of the AAS BS.
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6.2.4 Method of test

6.24.1 Initial conditions

Test environment: Normal; see 3GPP TS 37.145-1 [9], clause B.2.

RF bandwidth positions to be tested: Brrsw, Mrrew @nd Tresw in single-band operation, see subclause 4.12.1.
Brrew_T rrew @nd B'reaw_Trreew iN multi-band operation, see subclause 4.12.1.

Directions to be tested: The reference beam direction pair (see table 4.10-1, D9.7) and the maximum steering directions
(seetable 4.10-1, D9.9).

6.2.4.2 Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing
measurements within the measurement uncertainties in subclause 4.1.2.

1) Placethe AAS BS at the positioner.

2) Align the manufacturer declared coordinate system orientation (see table 4.10-1, D9.2) of the AAS BS with the
test system.

3) Set the AASBSin the direction of the declared beam peak direction of the beam direction pair, for the beam to
be tested.

4) Configure the beam peak direction of the AAS BS according to the declared beam direction pair.

5) Set the base station to transmit according to the applicable test configuration in clause [5] using the
corresponding test mode in subclause 4.12.2.

For aAAS BS declared to be capable of multi-carrier and/or CA operation, set the base station to transmit
according to applicable test configuration in clause 5 using the applicable test configuration and corresponding
power setting specified in subclause 4.11.

6) Measure EIRP by either a) or b) below:

a) If thetest facility only supports single polarization, then measure EIRP with the test facility's test
antenna/probe polarization matched to the AAS BS.

b) If thetest facility supports dual polarization then measure total EIRP for two orthogonal polarizations
(denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP =
EIRP,, + EIRP,.

7) Test steps 3 to 6 are repeated for all declared beams (see table 4.10-1, D9.3) and their reference beam direction
pairs and maximum steering directions (see table 4.10-1, D9.7 and D9.11).

For multi-band capable AAS BS and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carriers activated in the other band.
6.2.5  Test Requirement

For each declared conformance beam direction pair, in normal conditions, the EIRP measurement result in step 6 of
subclause 6.2.4.2 shall for UTRA and E-UTRA remain:

- within +3.2 dB and —3.2 dB of the manufacturer's declared rated beam EIRP value for carrier frequency
f <3.0GHz

- within +3.4 dB and —3.4 dB of the manufacturer's declared rated beam EIRP value for carrier frequency 3.0 GHz
<f<4.2GHz
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7 Radiated receiver characteristics

7.1 General

OTA receiver characteristics requirements apply to the AAS BSincluding all its functional components active unless
otherwise stated in each requirement.

Unless otherwise stated the requirementsin clause 7 apply during the AAS BS receive period.
The requirements in clause 7 shall be met for any transmitter setting.

The (E-UTRA) throughput requirements defined for the receiver characteristicsin this clause do not assume HARQ
retransmissions.

When the AAS BS is configured to receive multiple carriers, al the throughput requirements are applicable for each
received carrier.

7.2 OTA sensitivity

7.2.1 Definition and applicability

The OTA senditivity requirement is based upon the declaration of one or more OTA sensitivity direction declarations
(OSDD), related to an AASBSreceiver.

The AAS BSreceiver may optionally be capable of redirecting/changing the receiver target by means of adjusting BS
settings resulting in multiple sensitivity ROAOA. The sensitivity ROAOA resulting from the current AAS BS settingsis the
active sensitivity ROAOA.

If the AAS BSis capable of redirecting the receiver target related to the OSDD then the OSDD shall include:

- Theset(s) of RAT, Channel bandwidth and declared minimum EIS level applicableto all sensitivity ROAOA in
the OSDD.

- A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the
OSDD through alternative settings in the AASBS.

- Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in [7].
- Thereceiver target reference direction.
NOTE 1. Some of the declared sensitivity RoAoA may coincide depending on the redirection capability.

NOTE 2: In addition to the declared sensitivity ROAOA, severa sensitivity ROAOA may be implicitly defined by the
receiver target redirection range without being explicitly declared in the OSDD.

NOTE 3: The declared OTA sensitivity applies only to the active sensitivity ROAOA inside the receiver target
redirection range.

If the AASBSis not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only:

- The set(s) of RAT, Channel bandwidth and declared minimum EIS level applicable to the sensitivity RoOA0A in
the OSDD.

- One declared active sensitivity ROAOA.
- Thereceiver target reference direction.

NOTE 4: For AAS BSwithout target redirection capability, the declared (fixed) sensitivity ROAOA is always the
active sensitivity ROAOA.

The OTA sensitivity EIS level declaration shall apply to all supported polarizations, under the assumption of
polarization matching.
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7.2.2 Minimum Requirement
The minimum requirement for UTRA operation isin 3GPP TS 37.105 [6], subclause 10.2.3.
The minimum requirement for E-UTRA operation isin 3GPP TS 37.105 [6], subclause 10.2.4.

7.2.3 Test Purpose

The test purpose isto verify that the AAS BS can meet the BER or throughput requirement for a specified measurement
channel at the EIS level and the range of angles of arrival declared in the OSDD.

7.2.4 Method of test

7.24.1 Initial conditions
Test environment:

- Normal: see 3GPP TS 37.145-1 [9], clause B.2.
RF channels to be tested:

- B,MandT; seesubclause 4.12.1.
Directionsto be tested:

- receiver target reference direction (see table 4.10-1, D10.9), conformance test directions (see table 4.10-1,
D10.10).

7.2.4.2 Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing
measurements within the measurement uncertainties in subclause 4.1.2.

1) Placethe AAS BSwith its manufacturer declared coordinate system reference point in the same place as
calibrated point in the test system, as shown in Annex D1.1.

2) Align the manufacturer declared coordinate system orientation of the AAS BS with the test system.
3) Setthe AASBSin the declared direction to be tested.

4) Ensure the polarisation is accounted for such that all the power from the test antennais captured by the AASBS
under test.

5) Configure the beam peak direction of the AAS BS according to declared reference beam direction pair for the
appropriate beam identifier.

6) Setthe AAS BSto transmit the beam(s) of the same operational band and RAT as the OSDD being tested
according to the appropriate test configuration in clause 5.

7) Start the signal generator for the wanted signal to transmit:

- 12,2 kbps DPCH with reference measurement channel defined in annex A in 3GPP TS 25.141 [10] (PN-9
data sequence or longer) for UTRA FDD.

- UL reference measurement channel (12.2 kbps) defined in subclause A.2.1in 3GPP TS 25.142 [11] for
UTRA TDD 1,28Mcps operation.

- Thetest signal as specified in subclause 7.2.5.4 for E-UTRA.

8) Set thetest signal mean power so the calibrated radiated power at the AAS BS Antenna Array coordinate system
reference point is as specified in subclause 7.2.5.
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9) Measure:
- BER according to annex C in 3GPP TS 25.141 [10] for FDD UTRA.
- BER according to annex Fin 3GPP TS 25.142 [11] for TDD UTRA.
- Throughput according to annex E in 3GPP TS 36.141 [12] for E-UTRA.
10) Repeat steps 3 to 9 for all OSDD(s) declared for the AAS BS (see table 4.10-1, D10.1).
For multi-band capable AAS BS and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carriers activated in the other band.

7.2.5  Test Requirements

7251 General

The minimum EIS level isadeclared figure for each OSDD (see table 4.10-1, D10.6). The test requirement is calculated
from the declared value offset by the EIS Test Tolerance specified in subclause 4.1.2.3.

7.2.5.2 UTRA FDD Test Requirements

The BER measurement result in step 7 of subclause 7.2.4.2 shall not be greater than the limit specified in table 7.2.5.2-
1

Table 7.2.5.2-1: EIS levels

Reference measurement Reference BS reference sensitivity level (dBm) BER
channel measurement f<3.0 GHz 3.0GHz<f<4.2GHz
channel data rate
12,2kbps DPCH with 12.2 kbps Declared Declared minimum EIS | BER shall not exceed 0.001
reference measurement minimum EIS + +1.4
channel defined in annex A 1.3
in 3GPP TS 25.141 [10]
(PN-9 data sequence or
longer)
7.25.3 UTRA TDD 1,28Mcp option Test Requirements

The BER measurement result in step 7 of subclause 7.2.4.2 shall not be greater than the limit specified in table 7.2.5.3-
1

Table 7.2.5.3-1: EIS levels

Reference measurement Reference BS reference sensitivity level (dBm) BER
channel measurement f<3.0 GHz 3.0GHz<f<4.2GHz
channel data rate
UL reference 12.2 kbps Declared Declared minimum EIS | BER shall not exceed 0.001

measurement channel minimum EIS + +1.4

(12.2 kbps) defined in 1.3
subclause A.2.1 in 3GPP

TS 25.142 [11]

7.25.4 E-UTRA Test Requirements

For each measured E-UTRA carrier, the throughput measured in step 7 or subclause 7.2.4.2 shall be> 95 % of the
maximum throughput of the reference measurement channel as specified in clause A.1 with parameters specified in
table 7.2.5.4-1.
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Table 7.2.5.4-1: EIS levels

E-UTRA channel
bandwidth (MHz)

Reference measurement channel

EIS Level (dBm)

f<3.0GHz 3.0GHz<f=<4.2GHz
14 FRC A1-1 in clause A.1 in [12] Declared mlirlwémum EIS + Declared+m1i2ilmum EIS
3 FRC A1-2 in clause A.1 in [12] Declared mlin;mum EIS + Declared+m1in‘ilmum EIS
5 FRC A1-3 in clause A.1 in [12] Declared mlir:wsismum EIS + Declared+mli%1£ilmum EIS
10 FRC A1-3 in clause A.1* in [12] Declared mlir.gmum EIS + Declared+m1i2ilmum EIS
15 FRC A1-3 in clause A.1* in [12] Declared mlin:imum EIS + Declared+m1in‘ilmum EIS
20 FRC A1-3 in clause A.1* in [12] Declared mlir:wsismum EIS + Declared+mli%1£ilmum EIS

NOTE*:

EIS is the power level of a single instance of the reference measurement channel. This requirement shall be

met for each consecutive application of a single instance of FRC A1-3 in [11] mapped to disjoint frequency
ranges with a width of 25 Resource Blocks each.
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Annex A (normative):
Test system characterization

The radiated measurement methods for AAS BS conformance testing were described in 3GPP TR 37.842 [7],
including descriptions of their limitations and testing applicability.
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Annex B (normative):
Calibration

The radiated measurement methods for AAS BS conformance testing were described in 3GPP TR 37.842 [7].
Cdlibration stage description was covered for each of the identified Test Systems in the measurement's procedure
description, which covered two distinct stages: calibration stage and measurement stage. This has been separately
covered for transmitter and for receiver requirements.
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Annex C (informative):
Test tolerances and derivation of test requirements

C.1 General

The test requirements explicitly defined in this specification have been calculated by relaxing the minimum
requirements of the core specification using the Test Tolerances defined here. When the Test Tolerance is hon-zero, the
test requirements will differ from the minimum requirements, and the formula used for thisrelaxation is given in the
following tables.

The Test Tolerances are derived from Test System uncertainties.

The Test Tolerances should not be modified for any reason e.g. to take account of commonly known test system errors
(such as mismatch, cableloss, etc.).

Note that aformulafor applying Test Tolerancesis provided for all tests.

NOTE: OTA test requirementsfor AAS BS are specified for Normal conditions, only.

C.2 Measurement of transmitter (OTA)

Table C.2-1: Derivation of Test Requirements (OTA transmitter tests)

Test Minimum Requirement in Test Tolerance Test Requirement in the
3GPP TS 37.105 [6] (TT) present document
6.2 Radiated transmit  |See 3GPP TS 37.105 [6], 1.0dB,f<3.0GHz Formula:
power subclause 9.2 1.2dB,3.0GHz <f=<4.2 GHz |Upper limit + TT, Lower limit—TT

C.3  Measurement of receiver (OTA)

Table C.2-1: Derivation of Test Requirements (OTA receiver tests)

Test Minimum Requirement in Test Tolerance Test Requirement in the present
3GPP TS 37.105 [6] document
7.2 OTA See 3GPP TS 37.105 [6], 1.3dB,f<3.0GHz Formula:
sensitivity subclause 10.2 1.4dB,3.0 GHz<f<4.2 GHz |Declared Minimnum EIS +TT
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Annex D (informative):
Test system set-up

D.1  Transmitter

D1.1 Radiated Transmit Power

VVWVVVAVVVVVVAAVVY

Test system

Calibralted point
Test

e&:/' ant(ii]o

AAS declared coordinate reference
point and orientation

NNNANNNANNNNAN

Test system enclosure

VVVAAVV

Measurement receiver

\ 4

Figure D.1.1-1: Measurement set up for Radiated Transmit Power
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D.2 Receiver

D.2.1 OTA sensitivity

VVWVVVAVVVVVVAAVVY

Test system

Calibralted point
Test
antenna

N, ’ |
| >‘O‘ Signal generator for the

. wanted signal
1

1

| \

1

1

1

1

AAS declared coordinate reference
point and orientation

NNNANNNANNNNAN

Test system enclosure

VVVAAVV

Figure D.2.1-1: Measurement set up for OTA sensitivity

ETSI



3GPP TS 37.145-2 version 13.1.0 Release 13 a7 ETSI TS 137 145-2 V13.1.0 (2017-01)

Annex E (normative):
Estimation of Measurement Uncertainty

E.1 General

Common measurement uncertainty budget calculation principle, was described in 3GPP TR 37.842 [7].

E.2 Measurement methodology descriptions

The AAS BS radiated measurement method descriptions, including description of the calibration stage, and the
measurement stage, are described separately for each of the OTA tests, i.e. for radiated transmit power and for OTA
sensitivity test in 3GPP TR 37.842[7].

E.3  Measurement uncertainty budget format

Each test methodology is characterized by different uncertainty contributors. Moreover, within single test methodology,
certain uncertainty contributors will need to be modified, depending on the transmitter, or receiver test. Therefore,
separate uncertainty budget format were collected for all considered Test Systemsin 3GPP TR 37.842 [7], specifying
uncertainty contributors for calibration stage, as well as measurement stage.

E.4  Measurement uncertainty budgets

Descriptions of uncertainty assessment for radiated transmit power and for OTS sensitivity test were described
separately for each of the considered Tests Systems asin 3GPP TR 37.842 [7].

E.5 Measurement error contribution descriptions

Detailed descriptions of the uncertainty contributors for the radiated transmit power and OTA sensitivity test were
described separately for each of the considered Tests Systemsasin 3GPP TR 37.842 [7].
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Annex F (informative):
Change history
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