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Foreword

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

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

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

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.
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1 Scope

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for Ambient 10T
Base Station (BS) and Carrier-Wave (CW) node. These have been derived from, and are consistent with the conducted
requirements in specification defined in TS 38.194 [3].

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
aGSM 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] Recommendation ITU-R SM.329: "Unwanted emissions in the spurious domain".
[3] 3GPP TS 38.194: "NR Ambient 10T Base Station (BS) and Carrier-Wave (CW) node radio
transmission and reception”.
[4] Recommendation I TU-R M.1545: "M easurement uncertainty asit appliesto test limits for the
terrestrial component of International Mobile Telecommunications-2000"
[5] 3GPP TS 25.104: "Base Station (BS) radio transmission and reception (FDD)".
[6] 3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
radio transmission and reception”.
[7] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception”.
3 Definitions of terms, symbols and abbreviations
3.1 Terms

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

antenna connector: connector at the conducted interface of the BStype 1-C

active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are
parallel and distinct to those sent from other transmitter units to a BStype 1-C antenna connector

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

NOTE: Insingle carrier operation, the Base Sation RF Bandwidth is equal to the BS channel bandwidth.
Base Station RF Bandwidth edge: frequency of one of the edges of the Base Sation RF Bandwidth

basic limit: emissions limit relating to the power supplied by a single transmitter to a single antenna transmission line
inITU-R SM.329 [2] used for the formulation of unwanted emission requirements for FR1
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BS channel bandwidth: RF bandwidth supporting asingle A-loT RF carrier with the transmission bandwidth
configured in the uplink or downlink

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

NOTE 2: It ispossible for the BSto transmit to and/or receive from one or more UE bandwidth parts that are
smaller than or equal to the BS transmission bandwidth configuration, in any part of the BS transmission
bandwidth configuration.

BStype 1-C: NR base station operating at FR1 with reguirements set consisting only of conducted reguirements
defined at individual antenna connectors

channel edge: lowest or highest frequency of the A-10T carrier, separated by the BS channel bandwidth

maximum carrier output power: mean power level measured per carrier at the indicted interface, during the
transmitter ON period in a specified reference condition

maximum total output power: mean power level measured within the operating band at the indicated interface, during
the transmitter ON period in a specified reference condition

measurement bandwidth: RF bandwidth in which an emission level is specified

operating band: frequency range in which A-10T operates (paired or unpaired), that is defined with a specific set of
technical requirements

NOTE: The operating band(s) for aBS is declared by the manufacturer according to the designationsin
TS38.194[3], tables 5.1-1.

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

rated carrier output power: mean power level associated with a particular carrier the manufacturer has declared to be
available at the indicated interface, during the transmitter ON period in a specified reference condition

rated total output power: mean power level associated with a particular operating band the manufacturer has declared
to be available at the indicated interface, during the transmitter ON period in a specified reference condition

requirement set:one of the A-1oT base station requirement'’s set as defined for BStype 1-C

single-band connector: antenna connector of the BStype 1-C supporting operation either in a single operating band
only

transmitter OFF period: time period during which the BS transmitter is not alowed to transmit
transmitter ON period: time period during which the BS transmitter is transmitting data and/or reference symbols

transmitter transient period: time period during which the transmitter is changing from the OFF period to the ON
period or vice versa

3.2 Symbols

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

B Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned
channel

BWcrannel BS channel bandwidth

BW config Transmission bandwidth configuration, expressed in MHz, where BWconfig = Nre X SCS x 12 kHz

Af Separation between the channel edge frequency and the nominal -3 dB point of the measuring
filter closest to the carrier frequency

Afmax f_offsetmax minus half of the bandwidth of the measuring filter

AFGioba Global frequency raster granularity

Afosue Maximum offset of the operating band unwanted emissions mask from the downlink operating
band edge
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Afoos Maximum offset of the out-of-band boundary from the uplink operating band edge

AFRagter Channdl raster granularity

Fc RF reference frequency on the channel raster

Foffset_nigh Frequency offset from Fc_nigh to the upper Base Station RF Bandwidth edge, or from Fc piock, high tO
the upper sub-block edge

Foffset_1ow Frequency offset from Fc jow to the lower Base Station RF Bandwidth edge, or from Fc piock, iow tO
the lower sub-block edge

FoL_iow The lowest frequency of the downlink operating band

FoL_nigh The highest frequency of the downlink operating band

Filter Filter centre frequency

Foffset Frequency offset from Fc_nigh to the upper Base Station RF Bandwidth edge, or Fc jow to the lower
Base Station RF Bandwidth edge.

f offset Separation between the channel edge frequency and the centre of the measuring filter

f_offsetmax The offset to the frequency Afosue outside the downlink operating band

Frer RF reference frequency

FoL 1ow The lowest frequency of the downlink operating band

FoL_nigh The highest frequency of the downlink operating band

FuL_tow The lowest frequency of the uplink operating band

FuL_nigh The highest frequency of the uplink operating band

GBchanne Minimum guard band defined in TS 38.194 [3] clause 5.3.1.3

luant gNB internal logical interface between the implementation specific O&M function and the RET
antennas and TMAs control unit function of the gNB

Nrs Transmission bandwidth configuration, expressed in resource blocks

Nrer NR Absolute Radio Frequency Channel Number (NR-ARFCN)

Prax.c.ac Maximum carrier output power measured per antenna connector

Prated,c.ac Therated carrier output power per antenna connector

Pratedt,Ac The rated total output power declared at the antenna connector

Prersens Conducted Reference Sensitivity power level

3.3 Abbreviations

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

ACLR Adjacent Channel Leakage Ratio

ACS Adjacent Channel Selectivity

AWGN Additive White Gaussian Noise

BS Base Station

BW Bandwidth

CP-OFDM Cyclic Prefix-OFDM

Ccw Continuous Wave

Ccw Carrier Wave

Cw2b Carrier-wave, or carrier-wave node, to device
D2R Device to reader

FR Freguency Range

FRC Fixed Reference Channel

OOK On-off keying

GSCN Global Synchronization Channel Number
ITU-R Radiocommunication Sector of the International Telecommunication Union
LNA Low Noise Amplifier

MR Medium Range

NR-ARFCN NR Absolute Radio Frequency Channel Number
OBUE Operating Band Unwanted Emissions

R2D Reader to device

RB Resource Block

REFSENS Reference Sensitivity

RF Radio Frequency

RMS Root Mean Square (value)

RS Reference Signal

RX Receiver

ETSI



3GPP TS 38.195 version 19.0.0 Release 19 13 ETSI TS 138 195 V19.0.0 (2026-04)

SCS Sub-Carrier Spacing

TX Transmitter

TT Test Tolerance
4 General conducted test conditions and declarations
4.1 Measurement uncertainties and test requirements

4.1.1 General

The requirements of this clause apply to all applicable testsin this specification, i.e. to al conducted tests defined for
FR1. The frequency ranges FR1 are defined in clause 5.1 of TS 38.194 [3].

The minimum requirements are given in TS 38.194 [3] and the references therein. Test Tolerances for the conducted
test requirements explicitly stated in the present document are given in annex C of the present document.

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 acceptable uncertainty of the Test System is specified below for each test defined explicitly in the
present specification, where appropriate. The maximum acceptable uncertainty of the Test System for test requirements
included by reference is defined in the respective referred test specification.

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.

For RF tests, it should be noted that the uncertainties in clause 4.1.2 apply to the Test System operating into a nominal
50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.

4122 Measurement of transmitter

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

Clause Maximum Test System Uncertainty Derivation of Test System
Uncertainty
6.2 Base Station output power +0.7 dB, f< 3 GHz
8.2 CW output power
6.3.1 Transmit OFF power +2.0dB, f<3 GHz
6.3.2 Transmitter transient period N/A
6.4.2 Frequency error +12 Hz
8.3 Frequency error
6.4.3 Modulation quality Modulation Depth: £10%

RF Envelope Ripple: +1%

RF Envelop Rise Time: + 100 ns
RF Envelop Fall Time: £ 100 ns
RF Pulsewidth: + 100 ns

6.5.2 Occupied bandwidth +2 kHz
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Clause

Maximum Test System Uncertainty

Derivation of Test System
Uncertainty

6.5.3 Adjacent Channel Leakage power
Ratio (ACLR)

ACLR: £0.8 dB

6.5.4 Operating band unwanted
emissions
8.4.2 Operating band unwanted
emissions

+1.5dB,f<3 GHz

6.5.5.5.1.1 Transmitter spurious
emissions, Mandatory Requirements
8.4.3 Transmitter spurious emissions

9 kHz <f=<4 GHz: +2.0 dB
4 GHz < f=<19 GHz: #+4.0 dB
19 GHz < f< 26 GHz: #4.5 dB

6.5.5.5.1.2 Transmitter spurious
emissions, Protection of BS receiver

+3.0dB

6.5.5.5.1.3 Transmitter spurious
emissions, Additional spurious
emission requirements

+2.0 dB for > -60 dBm, f < 3 GHz
+2.5dB,3GHz<f<4.2 GHz

+3.0dB, 4.2 GHz < f £ 7.125 GHz (Note)
+3.0 dB for < -60 dBm, f < 3 GHz
+3.5dB,3GHz<f<4.2 GHz

+4.0 dB, 4.2 GHz < f £ 7.125 GHz (Note)

6.5.5.2.4 Transmitter spurious
emissions, Co-location

+3.0dB

8.4.1 Phase noise

+4 dB
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4123 Measurement of receiver

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

Maximum Test System
Uncertainty

Derivation of Test System Uncertainty

7.2 Reference sensitivity

level

+0.7 dB, f= 3 GHz

7.3.1 Adjacent channel
selectivity

+1.4dB,f=s3 GHz

Overall system uncertainty comprises three quantities:
1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer leakage

Items 1 and 2 are assumed to be uncorrelated so can be
root sum squared to provide the ratio error of the two
signals. The interferer leakage effect is systematic, and is
added arithmetically.

Test System uncertainty = SQRT (wanted_level_error? +
interferer_level_error?) + leakage effect.

f<3 GHz

Wanted signal level £0.7 dB

Interferer signal level +0.7 dB

7.3.2.4.2 In-band
blocking (General
blocking)

+1.6 dB, f<3 GHz

7.4.5.1 Out-of-band
blocking (General
requirements)

fwanted < 3GHz

1MHZz < finterferer < 3 GHz:
+1.3dB

3.0GHz < finterferer < 4.2 GHz:
+1.5dB

4.2GHz < finterferer < 12.75
GHz: £3.2 dB

Overall system uncertainty comprises three quantities:
1. Wanted signal level error

2. Interferer signal level error

3. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be
root sum squared to provide the ratio error of the two
signals. The Interferer Broadband noise effect is
systematic, and is added arithmetically.

Test System uncertainty = SQRT (wanted_level_error? +
interferer_level_error?) + Broadband noise effect.

Out of band blocking, using CW interferer:

Wanted signal level:

0.7 dB up to 3 GHz

Interferer signal level:

+1.0 dB up to 3 GHz

+1.2dBupto 4.2 GHz

+3.0dB up to 12.75 GHz

Impact of interferer Broadband noise 0.1 dB

7.4.5.2 Out-of-band
blocking (Co-location
requirements)

Co-location blocking, using
CW interferer:
+2.5dB, f<3.0 GHz

Co-location blocking, using CW interferer:

f=3.0GHz

Wanted signal level + 0.7 dB
f=7.125 GHz

Interferer signal level:
+2.0dB

Interferer ACLR not applicable
Impact of interferer Broadband noise 0.4 dB

7.5 Receiver spurious
emissions

30 MHz s f<4 GHz: +2.0
dB

4 GHz <f<19 GHz: 4.0
dB

19 GHz < f <26 GHz: +4.5
dB
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7.6 Receiver +1.8dB, f< 3.0 GHz Overall system uncertainty comprises four quantities:

intermodulation 1. Wanted signal level error

2. CW Interferer level error

3. Modulated Interferer level error

4. Impact of interferer ACLR

The effect of the closer CW signal has twice the effect.

Iltems 1, 2 and 3 are assumed to be uncorrelated so can be

root sum squared to provide the combined effect of the

three signals. The interferer ACLR effect is systematic, and

is added arithmetically.

Test System uncertainty = SQRT [(2 x CW_level_error)?

+(mod interferer_level_error)? +(wanted

signal_level_error)?] + ACLR effect.

f<3.0GHz

Wanted signal level £ 0.7dB

CW interferer level + 0.5 dB

Mod interferer level + 0.7 dB

NOTE: Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the
throughput measurements due to finite test duration is not considered.

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 ITU-R M.1545 [4].

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 clause 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 clause 4.1.2, it is
till 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 clause 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 will ensure that a Test System not compliant with clause 4.1.2 does not increase the
chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant
with clause 4.1.2 had been used.

4.2 Regional requirements

Some requirements in the present document may only apply in certain regions either as optional regquirements, or as
mandatory requirements set by local and regional regulation. It is normally not stated in the 3GPP specifications under
what exact circumstances the regional requirements apply, since thisis defined by local or regional regulation.

Table4.2-1 lists al requirements in the present specification that may be applied differently in different regions.
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Table 4.2-1: List of regional requirements

Clause Requirement Comments
number

5 Operating bands Some A-loT operating bands may be applied regionally.

6.2.1 Base station output power Additional output power limits may be applied regionally.

6.5.2 Occupied bandwidth The requirement may be applied regionally. There may also be
regional requirements to declare the occupied bandwidth according to
the definition in present specification.

6.5.3.5.3 Adjacent Channel Leakage For Band n41 and n90 operation in Japan, absolute ACLR limits shall

Power Ratio be applied to the sum of the absolute ACLR power over all antenna
connectors for BS type 1-C.

6.5.4.5 Operating band unwanted Category A or Category B operating band unwanted emission limits

emission may be applied regionally.
For operation with shared spectrum channel access, the BS may have
to comply with the applicable BS power limits established regionally,
when deployed in regions where those limits apply and under the
conditions declared by the manufacturer.

6.5.4.5.6.1 |Operating band unwanted The BS may have to comply with the additional requirements, when

emissions: deployed in regions where those limits are applied, and under the
Limits in FCC Title 47 conditions declared by the manufacturer.
6.5.4.5.6.2 |Operating band unwanted The BS operating in Band n20 may have to comply with the additional
emission requirements for protection of DTT, when deployed in certain regions.
Protection of DTT
6.5.4.5.7 Operating band unwanted For Band n41 and n90 operation in Japan, the operating band
emission, unwanted emissions limits shall be applied to the sum of the emission
power over all antenna connectors for BS type 1-C.
6.5.5.5.1.1 |Transmitter spurious Category A or Category B spurious emission limits, as defined in ITU-
emissions R Recommendation SM.329 [2], may apply regionally.
The emission limits for BS type 1-H specified as the basic limit + X
(dB) are applicable, unless stated differently in regional regulation.
In addition, for operation with shared spectrum channel access, the BS
may have to comply with the applicable spurious emission limits
established regionally, when deployed in regions where those limits
apply and under the conditions declared by the manufacturer.
6.5.5.5.1.3 |Transmitter spurious These requirements may be applied for the protection of system
emissions: additional operating in frequency ranges other than the BS operating band.
requirements
6.5.5.5.3 Transmitter spurious For Band n41 and n90 operation in Japan, the sum of the spurious
emissions emissions over all antenna connectors for BS type 1-C shall not
exceed the basic limits.

7.55.2, Receiver spurious emissions  |The emission limits for BS type 1-H specified as the basic limit + X

7.5.5.3 (dB) are applicable, unless stated differently in regional regulation.
For Band n41 and n90 operation in Japan, the sum of RX spurious
emissions over all antenna connectors for BS type 1-C shall not
exceed basic limits

4.3

4.3.1

4311

43111

BS configurations

BS type 1-C

Transmit configurations

General

Unless otherwise stated, the transmitter characteristicsin clause 6 are specified at the BS antenna connector (test port A)
with afull complement of transceivers for the configuration in normal operating conditions. If any external apparatus
such asaTX amplifier, afilter or the combination of such devicesis used, requirements apply at the far end antenna

connector (test port B).
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Towards
External External antenna connector
PA device =
> | i D ] 1 T filter §
cabinet
(if any) (if any)
Test port A Test port B
Figure 4.3.1.1.1-1: Transmitter test ports
4.3.1.1.2 Transmission with multiple transmitter antenna connectors

Unless otherwise stated, for the tests in clause 6 of the present document, the requirement applies for each transmitter
antenna connector in the case of transmission with multiple transmitter antenna connectors.

Transmitter requirements are tested at the antenna connector, with the remaining antenna connector(s) being
terminated. If the manufacturer has declared the transmitter paths to be equivalent (D.32), it is sufficient to measure the
signal at any one of the transmitter antenna connectors.

4312 Receive configurations

43.1.2.1 General

Unless otherwise stated, the receiver characteristicsin clause 7 are specified at the BS antenna connector (test port A)
with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus
such asaRX amplifier, afilter or the combination of such devicesis used, requirements apply at the far end antenna

connector (test port B).

From
External External antenna connector
BS LNA device =
: eg.
cabinet ] [ <J ] 1 RX filter |
(if any) (if any)
Test port A Test port B
Figure 4.3.1.2.1-1: Receiver test ports
4.3.1.2.2 Reception with multiple receiver antenna connectors, receiver diversity

For the testsin clause 7 of the present document, the requirement applies at each receiver antenna connector for
receivers with antenna diversity or in the case of multi-carrier reception with multiple receiver antenna connectors.

Receiver requirements are tested at the antenna connector, with the remaining receiver(s) disabled or their antenna
connector(s) being terminated. If the manufacturer has declared the receiver paths to be equivalent (D.32), it is
sufficient to apply the specified test signal at any one of the receiver antenna connectors.

For a BStype 1-C supporting multi-band operation, multi-band tests for ACS, blocking and intermodulation are
performed with the interferer(s) applied to each antenna connector mapped to the receiver for the wanted signal (s),
however only to one antenna connector at a time. Antenna connectors to which no signals are applied are terminated.
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4.3.1.3 Duplexers

The requirements of the present document shall be met with a duplexer fitted, if a duplexer is supplied as part of the BS.
If the duplexer is supplied as an option by the manufacturer, sufficient tests should be repeated with and without the
duplexer fitted to verify that the BS meets the requirements of the present document in both cases.

The following tests shall be performed with the duplexer fitted, and without it fitted if thisis an option:

1) clause 6.2, base station output power, for the highest static power step only, if thisis measured at the antenna
connector;

2) clause 6.6, unwanted emissions; outside the BS transmit band;
3) clause 6.6.5.5.1.2, protection of the BS receiver;

4) clause 6.7, transmit intermodulation; for the testing of conformance, the carrier frequencies should be selected to
minimize intermodul ation products from the transmitters falling in receive channels.

The remaining tests may be performed with or without the duplexer fitted.

NOTE 1: When performing receiver tests with a duplexer fitted, it isimportant to ensure that the output from the
transmitters does not affect the test apparatus. This can be achieved using a combination of attenuators,
isolators and filters.

NOTE 2: When duplexers are used, intermodulation products will be generated, not only in the duplexer but also in
the antenna system. The intermodulation products generated in the antenna system are not controlled by
3GPP specifications, and may degrade during operation (e.g. due to moisture ingress). Therefore, to
ensure continued satisfactory operation of a BS, an operator will normally select NR-ARFCNs to
minimize intermodulation products falling on receive channels. For testing of complete conformance, an
operator may specify the NR-ARFCNs to be used.

4.3.1.4 Power supply options

If the BSis 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.

This applies particularly if aBS containsa DC rail which can be supplied either externally or from an internal mains
power supply. In this case, the conditions of extreme power supply for the mains power supply options can be tested by
testing only the external DC supply option. The range of DC input voltages for the test should be sufficient to verify the
performance with any of the power supplies, over itsrange of operating conditions within the BS, including variation of
mains input voltage, temperature and output current.

4315 Ancillary RF amplifiers

The BStype 1-C requirements of the present document shall be met with the ancillary RF amplifier fitted. At tests
according to clauses 6 and 7 for TX and RX respectively, the ancillary amplifier is connected to the BS by a connecting
network (including any cable(s), attenuator(s), etc.) with applicable loss to make sure the appropriate operating
conditions of the ancillary amplifier and the BS. The applicable connecting network loss range is declared by the
manufacturer (D.35). Other characteristics and the temperature dependence of the attenuation of the connecting network
are neglected. The actual attenuation value of the connecting network is chosen for each test as one of the applicable
extreme values. The lowest value is used unless otherwise stated.

Sufficient tests should be repeated with the ancillary amplifier fitted and, if it is optional, without the ancillary RF
amplifier to verify that the BS meets the requirements of the present document in both cases.

When testing, the following tests shall be repeated with the optional ancillary amplifier fitted according to the table
below, where "x" denotes that the test is applicable:
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Table 4.3.1.5-1: Tests applicable to ancillary RF amplifiers

Clause TX amplifier only RX amplifier only TX/RX amplifiers
combined (Note 1, 2)
Receiver tests 7.2 X X
7.4 X X
7.5 X X
7.6 X
Transmitter tests 6.2 X X
6.5.2 X X
6.5.3 X X
6.5.4 X X
6.5.5 X X
NOTE 1: Combining can be by duplex filters or any other network. The amplifiers can either be in RX or TX branch or
in both. Either one of these amplifiers could be a passive network.
NOTE 2: Unless otherwise stated, BS with both TX and RX amplifiers are tested once with both amplifiers active for
each test.

In base station output power test (clause 6.2) and reference sensitivity level test (clause 7.2) highest applicable
attenuation value is applied.

4.4 Manufacturer declarations

The following BS declarations listed in table 4.4-1, when applicable to the BS under test, are required to be provided by
the manufacturer for the conducted requirements testing of the BStype 1-C.
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Table 4.4-1 Manufacturer declarations for BS type 1-C conducted test requirements

Declaration Declaration Description BS type
identifier 1-C
D.1 BS requirements set Declaration of one of the A-loT base station requirement's | X
set as defined for BS type 1-C.

D.3 Operating bands and List of A-loT operating band(s) supported by single-band X
frequency ranges connector(s) and/or multi-band connector(s) of the BS and

if applicable, frequency range(s) within the operating
band(s) that the BS can operate in.

Declarations shall be made per antenna connector for BS
type 1-C.

D.4 Spurious emission Declare the BS spurious emission category as either X
category category A or B with respect to the limits for spurious

emissions, as defined in Recommendation ITU-R SM.329
[2].

D.5 Additional operating The manufacturer shall declare whether the BS under test X
band unwanted is intended to operate in geographic areas where the
emissions additional operating band unwanted emission limits defined

in clause 6.6.4.5.6 apply.

D.6 Co-existence with other | The manufacturer shall declare whether the BS under test X
systems is intended to operate in geographic areas where one or

more of the systems GSM850, GSM900, DCS1800,
PCS1900, UTRA FDD, UTRA TDD, E-UTRA, PHS and/or
NR operating in another band are deployed.

D.7 Co-location with other The manufacturer shall declare whether the BS under test X
base stations is intended to operate co-located with Base Stations of one

or more of the systems GSM850, GSM900, DCS1800,
PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or NR
operating in another band.

D.11 Maximum Base Station | Maximum Base Station RF Bandwidth in the operating X
RF Bandwidth band for single-band operation. Declared per supported

operating band, per antenna connector for BS type 1-C.

D.14 A-1oT supported A-1oT supported SCS and channel bandwidths per X
channel bandwidths supported SCS. Declared per supported operating band,
and SCS per antenna connector for BS type 1-C.

D.21 Rated carrier output Conducted rated carrier output power, per single band X
power (Prated,c,AC) connector.

Declared per supported operating band, per antenna
connector for BS type 1-C.
D.22 Rated total output Conducted total rated output power. X
power (Prated,t,AC) Declared per supported operating band, per antenna

connector for BS type 1-C.

D.32 Equivalent connectors List of antenna connectors of BS type 1-C, which have X
been declared equivalent.
Equivalent connectors imply that the antenna connector of
BS type 1-C, are expected to behave in the same way
when presented with identical signals under the same
operating conditions. All declarations made for the antenna
connector of BS type 1-C, are identical and the transmitter
unit and/or receiver unit driving the antenna connector of
BS type 1-C are of identical design.

D.35 Connecting network Declaration of the range of connecting network losses (in X
loss range for BS dB) for BS type 1-C testing with ancillary Tx RF amplifier
testing with ancillary RF | only, or with Rx RF amplifier only, or with combined Tx/Rx
amplifiers RF amplifiers.

NOTE:  This manufacturer may declare two values, one with a minimum of +6dB and the other with a minimum

of +3dB.
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4.5 Test configurations

451 General

The test configurations shall be constructed using the methods defined below, subject to the parameters declared by the
manufacturer for the supported RF configurations aslisted in clause 4.6. The test configurations to use for conformance
testing are defined for each supported RF configuration in clauses 4.8.3 and 4.8.4.

The applicable test models for generation of the carrier transmit test signal are defined in clause 4.9.

NOTE: If required, carriers are shifted to align with the channel raster.

45.2 Test signal used to build Test Configurations

The signal's channel bandwidth and subcarrier spacing used to build A-10T Test Configurations shall be selected
according to table 4.5.2-1.

Table 4.5.2-1: Signal to be used to build A-lIoT TCs

TC signal R2D channel 200kHz 400kHz 600 kHz 800 kHz
BWchannel (Note) (Note) (Note) (Note)
characteristics Subcarrier spacing 15kHz

NOTE: If this channel bandwidth is not supported, the narrowest supported channel
bandwidth shall be used.

A-loT support only single carrier operation.

4.6 Applicability of requirements
4.6.1 General

4.6.2 Requirement set applicability

In table 4.6.2-1, the requirement applicability for each requirement set is defined. For each requirement, the applicable
requirement clause in the specification is identified.

Table 4.6.2-1: Requirement set applicability

Requirement BS type 1-C
BS output power 6.2
Transmit ON/OFF power 6.3
Transmitted signal quality 6.4
Occupied bandwidth 6.5.2
ACLR 6.5.3.5.3
Operating band unwanted emissions 6.5.4.5.7
Transmitter spurious emissions 6.5.5.5.3
Reference sensitivity level 7.2
In-band selectivity and blocking 7.3
Out-of-band blocking 7.4
Receiver spurious emissions 7.55.2
Receiver intermodulation 7.6
Performance requirements 9
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4.6.3  Applicability of test configurations for single-band operation

The applicable test configurations are specified in the tables below for each the supported RF configuration, which shall
be declared according to clause 4.6. The generation and power alocation for each test configuration is defined in
clause 4.7. This clause contains the test configurations for a BS capable of single carrier, in single band.

For a BS declared to be capable of single carrier operation only (D.16), asingle carrier (SC) shall be used for testing.

Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest
supported channel bandwidth and the smallest supported sub-carrier spacing.

4.7 RF channels and test models

4.7.1 RF channels

For the single carrier testing many testsin this TS are performed with appropriate frequencies in the bottom, middle and
top channel s of the supported frequency range of the BS. These are denoted as RF channels B (bottom), M (middle) and
T (top).

Unless otherwise stated, the test shall be performed with asingle carrier at each of the RF channelsB, M and T.

Many testsin this TS are performed with the maximum Base Station RF Bandwidth located at the bottom, middie and
top of the supported frequency range in the operating band. These are denoted as Brrsw (bottom), Mgesw (middle) and
Treaw (tOp).

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

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

- Mgeew: maximum Base Station RF Bandwidth located in the middle of the supported frequency range in the
operating band.

- Treew: Mmaximum Base Station RF Bandwidth located at the top of the supported frequency range in the
operating band.

When atest is performed by atest |aboratory, the position of B, M and T for single carrier, Bresw, Mreaw and Tresw for

single band operation in each supported operating band. The laboratory may consult with operators, the manufacturer or
other bodies.

4.7.2 Test models

4721 General

The following clauses will describe the A-10T test models needed for BStype 1-C.
4.7.2.2 FR1 test models

47.2.2.1 General

The set-up of physical channels for transmitter tests shall be according to one of the A-10T test models (A-TM) below.
A reference to the applicable test model is made within each test.

The following general parameters are used by al A-10T test models:
- Durationis 1 radio frame (10 ms) for FDD
- Thedotsare numbered 0 to 10x2* — 1 where 1 is the numerology corresponding to the subcarrier spacing

- Ngg isthe maximum transmission bandwidth configuration seen in table 5.3.2-1in TS 38.194 [3].
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- Normal CP

- Virtual resource blocks of localized type

4.7.2.2.2 A-loT test model 1.1 (A-TM1.1)
This model shall be used for tests on:
- BSoutput power
- Transmit ON/OFF power
- Unwanted emissions
- Occupied bandwidth
- ACLR
- Operating band unwanted emissions
- Transmitter spurious emissions
- Transmitter intermodulation
- Receiver spurious emissions

Common physical channel parameters are defined in clause 4.7.2.2. Specific physical channel parameters for A-TM1.1
are defined intable 4.7.2.2.2-1.

Table 4.7.2.2.2-1: Specific physical channel parameters of A-TM1.1

Parameter Value
# Of PRBs PRDCH NRpNTI = 0 NRB -3
Modulation PRDCH ngyp = 0 OOK-4
Starting RB location of PRDCH ngyr = 0 3
Modulation of PRDCH ngyp = 2 OOK-4
Starting RB location of PRDCH ngyr = 2 0
4.8 Format and interpretation of tests
Each test 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 clause 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 reguirement

This clause contains the reference to the clause to the 3GPP reference (or core) specification which defines the
mi ni mum requirement.

X.3 Test purpose

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

X.4.1 General
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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.4.2yFirst test method
X.4.2y.1 Initial conditions

This clause defines the initial conditions for each test, including the test environment, the RF channels to be tested and
the basic measurement set-up.

X.4.2y.2 Procedure

This clause describes the steps necessary to perform the test and provides further details of the test definition like
domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and algorithms (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.4.3yAlternative test method (if any)
If there are alternative test methods, each is described with itsinitial conditions and procedures.
X.5 Test requirement

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

5 Operating bands and channel arrangement

For the Ambient 10T operating bands specification, their channel bandwidth configurations, as well as channel raster
specification, refer to TS 38.194 [3], clause 5 and its relevant clauses.

6 A-loT BS transmitter characteristics

6.1 General

6.1.1 BStype 1-C

General test conditions for conducted transmitter tests are given in clause 4, including interpretation of measurement
results and configurations for testing. BS configurations for the tests are defined in clause 4.5.

If anumber of single-band connectors have been declared equivalent (D.32), only arepresentative one is necessary to
be tested to demonstrate conformance.

6.2 Base station output power

6.2.1 Definition and applicability
The conducted BS output power requirements are specified at single-band connector.

Therated carrier output power of the BStype 1-C shall be as specified in table 6.2.1-1.
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Table 6.2.1-1: Rated carrier output power limits for BS type 1-C

BS class Prated,c,Ac
Medium Range BS <38 dBm

The output power limit for the respective BS classesin tables 6.2.1.-1 shall be compared to the rated output power and
the declared BS class. It is not subject to testing.
6.2.2 Minimum requirement

The minimum requirement applies per single-band connector supporting transmission in the operating band.

The minimum requirement for BStype 1-C isdefined in TS 38.194 [3], clause 6.2.2.

6.2.3 Test purpose

The test purpose is to verify the accuracy of the maximum carrier output power across the frequency range and under
normal and extreme conditions.

6.2.4 Method of test

6.2.4.1 Initial conditions
Test environment:
- Normal, see annex B.2,
- Extreme, see annexes B.3 and B.5.
RF channels to be tested for single carrier:B, M and T; see clause 4.7.1

Under extreme test environment, it is sufficient to test on one NR-ARFCN or one RF bandwidth position, and with one
applicable test configuration defined in clauses 4.7 and 4.8. Testing shall be performed under extreme power supply
conditions, as defined in Annex B.5.

NOTE: Tests under extreme power supply conditions also test extreme temperatures.

6.2.4.2 Procedure

1) Connect the power measuring equipment to single-band connector(s) under test as shown in annex D.1.1 for BS
type 1-C. All connectors not under test shall be terminated.

2) For single carrier set the connector under test to transmit according to the applicable test configurationin
clause 4.5 using the corresponding test models or set of physical channelsin clause 4.7.2 at rated carrier output
power Praedcac for BStype 1-C.

3) Measure the maximum carrier output power (Pmax.cac for BStype 1-C) for each carrier at each connector under
test.

6.2.5  Test requirement

For each single-band connector or multi-band connector under test, the power measured in clause 6.2.4.2 in step 3 shall
remain within the values provided in table 6.2.5-1 for normal and extreme test environments, relative to the
manufacturer's declared Praed,cac for BStype 1-C:

Table 6.2.5-1: Test requirement for conducted BS output power

Normal test environment Extreme test environment
BS type 1-C f<3.0GHz:+2.7dB f<3.0GHz: +3.2dB
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6.3 Transmit ON/OFF power

6.3.1  Transmitter OFF power

6.3.1.1 Definition and applicability
Transmitter OFF power is defined as the mean power measured over 70/N us filtered with a square filter of bandwidth

equal to the transmission bandwidth configuration of the BS (BWcanrig) centred on the assigned channel frequency
during the transmitter OFF period. N = SCS/15, where SCSis Sub Carrier Spacing in kHz.

6.3.1.2 Minimum requirement

The minimum requirement for BStype 1-Cisin TS 38.194 [3], clause 6.3.1.2.

6.3.1.3 Test purpose

The purpose of thistest isto verify the transmitter OFF power is within the limits of the minimum requirements.

6.3.14 Method of test

Requirement is tested together with transmitter transient period, as described in clause 6.3.2.4.

6.3.1.5 Test requirements

The conformance testing of transmit OFF power isincluded in the conformance testing of transmitter transient period,;
therefore, see clause 6.4.2.5 for test requirements.

6.3.2  Transmitter transient period

6.3.2.1 Definition and applicability

The transmitter transient period is the time period during which the transmitter unit is changing from the OFF period to
the ON period or vice versa. The transmitter transient period isillustrated in figure 6.3.2.1-1.

A Transmitter output power

ON power level |

GP or UL transmission

N
»

' Transmitter transient ' .
7 heriad ~ . Time

Transmitter OFF Transmitter OFF
period period

Figure 6.3.2.1-1: Illustration of the relations of transmitter ON period, transmitter OFF period and
transmitter transient period

This requirement applies at each antenna connector supporting transmission in the operating band.
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6.3.2.2 Minimum requirement

The minimum requirement for BStype 1-Cisin TS 38.194 [3], clause 6.3.2.2.

6.3.2.3 Test purpose

The purpose of thistest isto verify the transmitter transient periods are within the limits of the minimum requirements.
6.3.2.4 Method of test

6.3.24.1 Initial conditions
Test environment:

- normal; see annex B.2.

RF channels to be tested for single carrier:

- M; seeclause 4.7.1.

6.3.2.4.2 Procedure

The minimum requirement is applied to all antenna connectors, they may be tested one at atime may be tested in
parallel as shown in annex D.1.1 for BStype 1-C. Whichever method is used the procedure is repeated until all antenna
connectors necessary to demonstrate conformance have been tested.

1) Connect antenna connector to measurement equipment as shown in annex D.1.1 for BStype 1-C. All antenna
connectors not under test shall be terminated.

Asageneral rule, the resolution bandwidth of the measuring equipment should be equal to the measurement
bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage,
the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in
order to obtain the equivalent noise bandwidth of the measurement bandwidth.

2) For single carrier set the antenna connector under test to transmit according to the applicable test configuration
in clause 4.5 using the corresponding test models or set of physical channelsin clause 4.7.2 at manufacturers
declared rated carrier output power per antenna connector (Praed,cac)-

3) Measure the mean power spectral density over 70/N psfiltered with a square filter of bandwidth equal to the RF
bandwidth of the antenna connector centred on the central frequency of the RF bandwidth. 70/N pus average

window centre is set from 35/N ps after end of one transmitter ON period + 10 psto 35/N us before start of next
transmitter ON period — 10 ps. N = SCS/15, where SCSis Sub Carrier Spacing in kHz.

6.3.2.5 Test requirements

The measured mean power spectral density according to clause 6.3.2.4.2 shall be less than -83 dBm/MHz for carrier
frequency f < 3.0 GHz.

6.4 Transmitted signal quality

6.4.1 General

Unless otherwise stated, the requirements in clause 6.5 apply during the transmitter ON period.
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6.4.2 Frequency error

6.4.2.1 Definition and applicability

Frequency error isthe measure of the difference between the actual BS transmit frequency and the assigned frequency.
The same source shall be used for RF frequency and data clock generation.

It is not possible to verify by testing that the data clock is derived from the same frequency source as used for RF
generation. This may be confirmed by the manufacturer's declaration.

For BStype 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating
band.

6.4.2.2 Minimum Requirement

The minimum reguirement isin TS 38.194 [3], clause 6.4.1.2.

6.4.2.3 Test purpose

The test purpose is to verify that frequency error is within the limit specified by the minimum regquirement.

6.4.2.4 Method of test

Requirement is tested together with modulation quality test, as described in clause 6.4.3.

6.4.2.5 Test Requirements

The modulated carrier frequency of each A-1oT carrier configured by the BS shall be accurate to within the accuracy
range given in table 6.4.2.5-1 observed over 1 ms.

Table 6.4.2.5-1: Frequency error test requirement

BS class Accuracy
Medium Range BS +(0.1 ppm + 12 Hz)

The frequency error requirement for A-10T is specified in TS 38.194 [3] clause 6.4.1.2.
6.4.3 Modulation quality

6.4.3.1 Definition and applicability

Modulation quality include modulation depth, RF Envelop Rise Time, RF Envelop Fall Time, Ripple and pul sewidth of
R2D signals.

Modulation depth is the measurement of the strength of variation imposed on a R2D carrier.

TheTr,10-90 RF Envelop Rise Time measures the rise of the OOK bit O pulse and starts when envelop rises to 10%
level of theinitial value Einitial and ends when the envelop rises to 90% of theinitial value Einitial.

The Tf,10-90 RF Envelop Fall Time measures the fall time of the OOK chip 0 pulse and starts when envelop fallsto
90% level of theinitial value Einitial and ends when the envelop falls to 10% of theinitial value Einitial.

Rippleisthe measurement of the non-ideal fluctuations in the amplitude of the R2D signal.

The Pulsewidth measures the time between envelop falling edge at 50% of the initial value Einitial and envelop rinsing
edge at 50% of theinitial value Einitial.
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6.4.3.2 Minimum Requirement

The minimum reguirement isin TS 38.194 [3], clause 6.4. 2.

6.4.3.3 Test purpose

The test purpose isto verify that R2D signal quality is within the limit specified by the minimum requirement across the
frequency range and under normal and extreme conditions.

6.4.3.4 Method of test

6.4.3.4.0 General

Requirement is tested together with modulation quality test, as described in clause 6.4.3.

6.4.3.4.1 Initial conditions
Test environment:
- Normal, see annex B.2,
- Extreme, see annexes B.3 and B.5.
RF channels to be tested for single carrier:B, M and T; see clause 4.7.1

Under extreme test environment, it is sufficient to test on one NR-ARFCN or one RF bandwidth position, and with one
applicable test configuration defined in clauses 4.7 and 4.8. Testing shall be performed under extreme power supply
conditions, as defined in Annex B.5.

NOTE: Testsunder extreme power supply conditions also test extreme temperatures.

6.4.3.4.2 Procedure
1. Transmit the test model A-TM 1.1 for modulation quality test.

1) Connect the power measuring equipment to single-band connector(s) under test as shown in annex D.1.1 for
BStype 1-C. All connectors not under test shall be terminated.

2) For single carrier set the connector under test to transmit according to the applicable test configurationin
clause 4.8 using the corresponding test models or set of physical channelsin clause 4.9.2 at rated carrier
output power Prged,cac for BStype 1-C.

2. Locate consecutive 3 chips with a pattern “1-0-1" within the pulse train of the transmitted signal. Denote the 3
chips asfirst chip, second chip and third chip. Make the below measurement according to description below:

Chip1 Chip2 Chip3
[ A Var e ——
Yan i “Vanl ,"/
.I ‘,'
V0% _fall [:] l '1— V0% _rise
0] |
\‘,
Vios fall Il‘\. V10%_rise
A \ o~ ,~\<B”" /
! Ven & il B . IVB:LI i
Tf.10-00 Tr10-0
1 o—— 12 13— t4

Figure 6.4.3.4.2-1:Timing mask for OOK Pulse
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Vi : the average voltage measured over 1/2 duration above 90% V,,, ; of the high level of first chip pulse;

Vpn - the average voltage measured over 1/2 duration below 10% V,,,, ; of the low level of second chip pulse;
Van n - the highest instant voltage measured of the high level of first chip pulse over the same 1/2 duration of
Vi Of thefirst chip pulse;

Van 1 - the lowest instant voltage measured of the high level of first chip pulse over the same 1/2 duration of
Vi Of the first chip pulse;

Vs n: the highest instant voltage measured of the low level over the same 1/2 duration of Vj,,of the second
chip pulse.

Vin it the lowest instant voltage measured of the low level over the same 1/2 duration of V,, of the second chip
pulse.

3. Mark the point in time astl on the selected pulse where the voltage starts to fall from high level of thefirst chip
pulseto low level of second chip pulse at a voltage level below:

Voo it = 90% * (Van — Van)

4. Mark the point in time t2 on the selected pulse where the voltage starts to fall from high level of first chip pulse
to low level of second chip pulse at another voltage level below:

Vioo ranr = 10% * (Van — Van)

5. Mark the point in time as t3 on the second chip pulse where the voltage starts to rise from low level of second
chip pulse to high level of third chip pulse at the voltage level Voo, rise bElOW:

Vio%_rise = VlO%_fall

6. Mark the point in time t4 on the second chip pulse where the voltage starts to rise from low level of second chip
pulse to high level of third chip pulse at the voltage level Voo rise below:

Voos_rise = Voow_rau

7. Deriveripple measurement using formular below:

Rippleyign (%) = max (VA"*"_VA”- VA“J_VA”) -100%

Van=VBn ’ Van—-VBn

Rippleyg, (%) = max (“2xrTon; Zoni=Zbn). 1000,

Van=VBn ’ Van=VBn

8. Derive the modulation depth measurement using formula below:

Van—VBn
Van

Modulation depth =

9. Derivetheerising/fall time requirements using formular below:
Tta090=12-t1
Tr10-00 = t4- t3

10. Mark the time t5 at the voltage of V5o, Where the voltage starts to fall from high level of first chip pulse to low
level of second chip pulse and mark the time t6 where the voltage starts to rise from low level of second chip
pulseto high level of third chip pulse. T

Vsos = 50% * (Van — Vn)

Derive time of the pulse time using formular below:
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Tpulse: t6 -t5
11. Repeat the above measurement 10 times and derive the average value of the measurement

12. Compare the averaged measured result in step 10 to the requirement in clause 6.4.3.5.
6.4.3.5 Test requirements
The modulation quality of A-loT R2D carrier shall be less than the limitsin table 6.5.3.5-1.

The modulation depth, RF envelop ripple, RF envelop rise time and fall time, RF pulsewidth shall meet requirementsin
Figure 6.4.3.2-1.

Table 6.4.3.5-1: A-loT BS RF envelope parameters

R2D Chip duration: Tc Parameter Symbol Value Units
e — 103

¢ =15 &) Modulation Depth (A-B)/A >=80+10 %
MeE {2,6,12,24}

RF Envelope Ripple Ripple_high <=+15+1 %

Ripple_low T

RF Envelop Rise Time Tr,10-90 <=0.66Tc+0.1 ys

RF Envelop Fall Time Tf,10-90 <=0.66Tc+0.1 ps

RF Pulsewidth PW <=1.3 Tc+0.1 us

6.5 Unwanted emissions

6.5.1 General

Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitionsin
recommendation I TU-R SM.329 [2]. In ITU terminology, out of band emissions are unwanted emissions immediately
outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding
Spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as
harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out
of band emissions.

The out-of-band emissions requirement for the BS transmitter is specified both in terms of Adjacent Channel Leakage
power Ratio (ACLR) and operating band unwanted emissions (OBUE).

The maximum offset of the operating band unwanted emissions mask from the operating band edge is Afogue. The
operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the
frequency ranges Afosue above and Afosue below each band. Unwanted emissions outside of this frequency range are
limited by a spurious emissions requirement.

The values of Afegue are defined in table 6.6.1-1 for the NR operating bands.

Table 6.5.1-1: Maximum offset of OBUE outside the downlink operating band

BS type Operating band characteristics Afosue (MHZz)
BS type 1-C FoL_nigh — FoL_tow < 200 MHz 10
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6.5.2 Occupied bandwidth

6.5.2.1 Definition and applicability

The occupied bandwidth is the width of afrequency band such that, below the lower and above the upper frequency
limits, the mean powers emitted are each equal to a specified percentage 3/2 of the total mean transmitted power. See
also Recommendation ITU-R SM.328 [12].

The value of /2 shall be taken as 0.5%.

The occupied bandwidth requirement shall apply during the transmitter ON period for a single transmitted carrier. The
minimum requirement below may be applied regionally. There may also be regional requirements to declare the
occupied bandwidth according to the definition in the present clause.

For BStype 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating
band.

6.5.2.2 Minimum Requirements

The minimum requirement for BStype 1-Cisin TS 38.194 [3] clause 6.6.2

6.5.2.3 Test purpose

The test purpose isto verify that the emission at the antenna connector does not occupy an excessive bandwidth for the
serviceto be provided and is, therefore, not likely to create interference to other users of the spectrum beyond undue
limits.

6.5.2.4 Method of test

6.5.24.1 Initial conditions
Test environment: Normal; see annex B.2.
RF channelsto be tested for single carrier: M; see clause 4.7.1.
1) Connect the measurement device to the BS antenna connector as shown in annex D1.1 for BStype 1-C.

2) For aBS declared to be capable of single carrier operation (D.16), start transmission according to the applicable
test configuration in clause 4.8 using the corresponding test model A-TM 1.1 at manufacturer's declared rated
output power (Praed,cac)-

6.5.2.4.2 Procedure
1) Measure the spectrum emission of the transmitted signal using at least the number of measurement points, and

across a span, as listed in table 6.6.2.4.2-1. The selected resol ution bandwidth (RBW) filter of the analyser shall
be 30 kHz or less.

Table 6.5.2.4.2-1: Span and number of measurement points for OBW measurements

Bandwidth BS channel bandwidth
BWochannel (kHZ)
200 400 600 800
Span (kHz) 400 800 1200 1600
Minimum number of 4 8 12 16
measurement points
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NOTE: The detection mode of the spectrum analyzer will not have any effect on the result if the statistical
properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected
to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are
not the same, though, the detection mode must be power responding. The analyser may be set to respond
to the average of the power (root-mean-square of the voltage) across the measurement cell.

2) Compute thetotal of the power, PO, (in power units, not decibel units) of al the measurement cellsin the
measurement span. Compute P1, the power outside the occupied bandwidth on each side. P1 is half of the total
power outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of PO. For the occupied percentage
of 99 %, P1is0.005 times PO.

3) Determine the lowest frequency, f1, for which the sum of all power in the measurement cells from the beginning
of the span to f1 exceeds P1.

4) Determine the highest frequency, f2, for which the sum of all power in the measurement cells from f2 to the end
of the span exceeds P1.

5) Compute the occupied bandwidth asf2 - f1.

6.5.2.5 Test requirements

The occupied bandwidth for each carrier shall be less than the channel bandwidth as defined in TS 38.194 [3], table
5.3.5-1 for BStype 1-C.

6.5.3  Adjacent Channel Leakage Power Ratio

6.5.3.1 Definition and applicability

Adjacent Channel Leakage power Ratio (ACLR) isthe ratio of the filtered mean power centred on the assigned channel
frequency to the filtered mean power centred on an adjacent channel frequency.

The requirements shall apply outside the Base Station RF Bandwidth or Radio Bandwidth whatever the type of
transmitter considered (single carrier or multi-carrier) and for al transmission modes foreseen by the manufacturer's
specification.

The reguirement applies during the transmitter ON period.

6.5.3.2 Minimum requirement

The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in
the operating band.

The minimum requirement for BStype 1-C isdefined in TS 38.194 [3], clause 6.6.3.3.

6.5.3.3 Test purpose

To verify that the adjacent channel leakage power ratio requirement shall be met as specified by the minimum
requirement.

6.5.3.4 Method of test

6.5.3.4.1 Initial conditions
Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier: B, M and T; see clause 4.7.1.

6.5.3.4.2 Procedure

1) Connect the single-band connector or multi-band connector under test to measurement equipment as shown in
annex D.1.1 for BStype 1-C. All connectors not under test shall be terminated.
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The measurement device characteristics shall be:
- Measurement filter bandwidth: defined in clause 6.6.3.5.
- Detection mode: true RM S voltage or true average power.

The emission power should be averaged over an appropriate time duration to ensure the measurement is within the
measurement uncertainty in Table 4.1.2.2-1.

2) For aconnectors declared to be capable of single carrier operation only (D.16), set the representative connectors
under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test
models|[ ] in clause 4.9.2 at rated carrier output power Praedcac for BStype 1-C.

3) Measure ACLR for the frequency offsets both side of channel frequency as specified in table 6.6.3.5.2-1.

4) Repeat the test with the channel set-up accordingto A-TM1.1in clause 4.7.2.

6.5.3.5 Test requirements

6.5.3.5.1 General requirements

The ACLR requirementsin clause 6.6.3.5.2 shall apply as described in clauses 6.6.3.5.3.

6.5.3.5.2 Limits and basic limits

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the
transmitted signal (BWcanrig) centred on the assigned channel frequency and a filter centred on the adjacent channel
frequency according to the tables below.

Table 6.5.3.2-1: Base station ACLR limit

BS R2D channel BS adjacent channel Assumed Filter on the ACLR limit
bandwidth of centre frequency offset | adjacent channel adjacent channel
lowest/highest below the lowest or carrier frequency and
carrier transmitted above the highest (informative) corresponding filter
BWochannel (kHZz) carrier centre bandwidth
frequency transmitted
(kHz)
200 300 A-10T of same BW Square (180 kHz) 40.8dB
500 A-10T of same BW Square (180 kHz) 45.8dB
400 500 A-10T of same BW Square (360 kHz) 40.8dB
900 A-10T of same BW Square (360 kHz) 45.8dB
600 700 A-10T of same BW Square (540 kHz) 40.8dB
1300 A-10T of same BW Square (540 kHz) 45.8dB
800 900 A-10T of same BW Square (720 kHz) 40.8dB
1700 A-10T of same BW Square (720 kHz) 45.8dB

6.5.3.5.3

The ACLR test requirements for BStype 1-C are given in table 6.6.3.5.2-1 applies per antenna connector. Conformance

BS type 1-C

can be shown by meeting the ACLR limit in table 6.6.3.5.2-1.

6.5.4 Operating band unwanted emissions

6.5.4.1 Definition and applicability

Unless otherwise stated, the operating band unwanted emission (OBUE) limitsin FR1 are defined from Afogue below
the lowest frequency of each supported downlink operating band up to Afosue above the highest frequency of each
supported downlink operating band. The values of Afosue are defined in table 6.6.1-1 for the NR operating bands.
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The reguirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the
manufacturer's specification.

Basic limits are specified in the tables below, where:

- Af isthe separation between the channel edge frequency and the nominal -3 dB point of the measuring filter
closest to the carrier frequency.

- f_offset isthe separation between the channel edge frequency and the centre of the measuring filter.

- f_offsetma isthe offset to the frequency Afosue outside the downlink operating band, where Afosue is defined in
table 6.6.1-1.

- Afmax isequal to f_offsetma minus half of the bandwidth of the measuring filter.
For Medium Range BS, the requirements in clause 6.6.4.5.4 shall apply (Category A and B).
The application of either Category A or Category B basic limits shall be the same as for transmitter spurious emissions
in clause 6.6.5.
6.6.4.2 Minimum requirement

The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in
the operating band.

The minimum requirement for BStype 1-C isdefined in TS 38.194 [3], clause 6.6.4.3.

6.5.4.3 Test purpose
This test measures the emissions close to the assigned channel bandwidth of the wanted signal, while the transmitter is
in operation.

6.5.4.4 Method of test

6.5.4.4.1 Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: B, M and T; see clause 4.7.1.

- Bresw, Mresw and Tresw in single-band operation; see clause 4.7.1.

6.5.4.4.2 Procedure

1) Connect the single-band connector under test to measurement equipment as shown in annex D.1.1 for BStype 1-
C. All connectors not under test shall be terminated.

Asageneral rule, the resolution bandwidth of the measuring equipment should be equal to the measurement
bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage,
the resolution bandwidth may be smaller than the measurement bandwidth. When the resol ution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in
order to obtain the equivalent noise bandwidth of the measurement bandwidth.

The measurement device characteristics shall be:
- Detection mode: True RMS.

The emission power should be averaged over an appropriate time duration to ensure the measurement is within
the measurement uncertainty in Table 4.1.2.2-1.

2) For aconnectors declared to be capable of single carrier operation only, set the representative connectors under
test to transmit according to the applicable test configuration in clause 4.5 at rated carrier output power Praed,cac
for BStype 1-C. Channel set-up shall be according to A-TM 1.1.
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3) Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the
specified frequency ranges with the specified measurement bandwidth.

4) Repeat the test for the remaining test cases, with the channel set-up according to A-TM 1.1.

6.5.4.5 Test requirements
6.5.5 Transmitter spurious emissions

6.6.5.1 Definition and applicability

The transmitter spurious emission limits shall apply from 9 kHz to 12.75 GHz, excluding the frequency range from
Afosue below the lowest frequency of each supported downlink operating band, up to Afosue above the highest
frequency of each supported downlink operating band, where the Afosue is defined in table 6.6.1. For some operating
bands, the upper limit is higher than 12.75 GHz in order to comply with the 5" harmonic limit of the downlink
operating band, as specified in ITU-R recommendation SM.329 [2].

The requirements shall apply whatever the type of transmitter considered (single carrier). It applies for all transmission
modes foreseen by the manufacturer's specification.

Unless otherwise stated, all requirements are measured as mean power (RMS).

6.6.5.2 Minimum requirement
The minimum requirement applies per single-band connector supporting transmission in the operating band.

The minimum requirement for BStype 1-C isdefined in TS 38.104 [2], clause 6.6.5.3.

6.6.5.3 Test purpose

This test measures conducted spurious emissions while the transmitter isin operation.
6.6.5.4 Method of test

6.6.5.4.1 Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier:
- B when testing the spurious emissions below FoL_iow - Afosug,

- T when testing the spurious emissions above Fo_nigh + Afogug; See clause 4.7.1.

6.6.5.4.2 Procedure

1) Connect the single-band connector under test to measurement equipment as shown in annex D.1.1 for BStype 1-
C. All connectors not under test shall be terminated.

2) Measurements shall use a measurement bandwidth in accordance to the conditionsin clause 6.6.5.5.
The measurement device characteristics shall be:
- Detection mode: True RMS.

The emission power should be averaged over an appropriate time duration to ensure the measurement is within
the measurement uncertainty in Table 4.1.2.2-1.

3) For aconnectors declared to be capable of single carrier operation only (D.16), set the representative connectors
under test to transmit according to the applicable test configuration in clause 4.8 at rated carrier output power
(Prated,cAC, OF Praed,cTaBC, D.21). Channel set-up shall be according to A-TM1.1.
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4) Measure the emission at the specified frequencies with specified measurement bandwidth.
6.6.5.5 Test requirements
Basic limits

6.6.5.5.1

6.6.5.5.1.1 Tx spurious emissions

The limits of either table 6.6.5.5.1.1-1 (Category A limits) or table 6.6.5.5.1.1-2 (Category B limits) shall apply. The
application of either Category A or Category B limits shall be the same as for operating band unwanted emissionsin

clause 6.6.4, and as declared by the manufacturer (D.4).

Table 6.6.5.5.1.1-1: General BS transmitter spurious emission limits in FR1, Category A

Spurious frequency range Basic limit | Measurement Notes
bandwidth
9 kHz — 150 kHz 1 kHz Note 1, Note 4
150 kHz — 30 MHz 10 kHz Note 1, Note 4
30 MHz — 1 GHz -13 dBm 100 kHz Note 1
1 GHz —12.75 GHz 1 MHz Note 1, Note 2
12.75 GHz — 5" harmonic of the 1 MHz Note 1, Note 2, Note 3
upper frequency edge of the DL
operating band in GHz
12.75 GHz - 26 GHz -13 dBm 1 MHz Note 1, Note 2, Note 5

NOTE 1:
NOTE 2:
NOTE 3:

NOTE 4:
NOTE 5:

Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
Applies for Band for which the upper frequency edge of the DL operating band is greater

than 2.55 GHz and less than or equal to 5.2 GHz.

than 5.2 GHz.

This spurious frequency range applies only to BS type 1-C.
Applies for Band for which the upper frequency edge of the DL operating band is greater

Table 6.6.5.5.1.1-2: General BS transmitter spurious emission limits in FR1, Category B

Spurious frequency range Basic limit | Measurement Notes
bandwidth
9 kHz — 150 kHz 1 kHz Note 1, Note 4
150 kHz — 30 MHz -36 dBm 10 kHz Note 1, Note 4
30 MHz — 1 GHz 100 kHz Note 1
1 GHz - 12.75 GHz -30 dBm 1 MHz Note 1, Note 2
12.75 GHz — 5™ harmonic of the 1 MHz Note 1, Note 2, Note 3
upper frequency edge of the DL
operating band in GHz
12.75 GHz - 26 GHz -30 dBm 1 MHz Note 1, Note 2, Note 5

NOTE 1:
NOTE 2:
NOTE 3:

NOTE 4:
NOTE 5:

Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
Applies for Band for which the upper frequency edge of the DL operating band is greater

than 2.55 GHz and less than or equal to 5.2 GHz.

than 5.2 GHz.

This spurious frequency range applies only to BS type 1-C.
Applies for Band for which the upper frequency edge of the DL operating band is greater

6.6.5.5.1.2 Protection of the BS receiver of own or different BS

This requirement shall be applied for NR FDD operation in order to prevent the receivers of the BSs being desensitised
by emissions from a BS transmitter. It is measured at the transmit antenna connector for BStype 1-C or at the TAB

connector for BStype 1-H for any type of BS which has common or separate Tx/Rx antenna connectors/ TAB

connectors.
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Table 6.6.5.5.1.2-1: BS spurious emissions basic limits for protection of the BS receiver

BS class Frequency Basic limit | Measurement
range bandwidth
Wide Area BS -96 dBm
Medium Range BS FuL_tow — FuL_nigh -91 dBm 100 kHz
Local Area BS -88 dBm

1dB.

NOTE 1: For BS operating in band n104, the basic limit is increased by

NOTE 2: For BS operating in regions where a band is only partially
allocated for NR operations (e.g. band n28), this requirement
only applies in the UL frequency range of the partial allocation.

NOTE 3: For BS capable of multi-band operation, Table 6.6.5.5.1.2-1
assumes that the supported operating bands, where the
corresponding BS transmit and receive frequency ranges in
table 5.2-1 in TS 38.104 [2] would be overlapping, are not
deployed in the same geographical area. For such a case of
operation with overlapping frequency arrangements in the
same geographical area, special protection requirements may
apply that are not covered by the 3GPP specifications.

6.6.5.5.1.3 Additional spurious emissions requirements

These requirements may be applied for the protection of system operating in frequency ranges other than the BS
downlink operating band. The limits may apply as an optional protection of such systemsthat are deployed in the same
geographical area asthe BS, or they may be set by local or regional regulation as a mandatory requirement for an NR
operating band. It isin some cases not stated in the present document whether a requirement is mandatory or under
what exact circumstances that alimit applies, since thisis set by local or regional regulation. An overview of regional
requirements in the present document is given in clause 4.4.

Some requirements may apply for the protection of specific equipment (UE, MS and/or BS) or equipment operating in
specific systems (GSM, CDMA, UTRA, E-UTRA, NR, etc.) aslisted below.

The spurious emission basic limits are provided in table 6.6.5.5.1.3-1 for a BS where requirements for co-existence with

the system listed in the first column apply.
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Table 6.6.5.5.1.3-1: BS spurious emissions basic limits for BS for co-existence with systems
operating in other frequency bands

System type to Frequency range for Basic limits Measurement Notes
co-exist with co-existence (dBm) bandwidth
(Note 7) requirement (MHz)
(Note 8)
GSM850 or 869 - 894 -57 100 kHz Note 1
CDMAS850 824 - 849 -61
GSM900 921 - 960 -57
876 - 915 -61
DCS1800 1805 - 1880 -47
1710-1785 -61
PCS1900 1930 - 1990 -47
1850 - 1910 -61
UTRA, E-UTRA or Frequency range of -52 1 MHz Note 1, Note 9
NR downlink operating
band of the BS to co-
exist with
Frequency range of -49 Note 1, Note 4, Note 5,
uplink operating band Note 6
of the BS to co-exist
with

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:

As defined in the scope for spurious emissions in this clause, except for the cases where the noted requirements
apply to a BS operating in Band n28, the co-existence requirements in table 6.6.5.5.1.3-1 do not apply for the
Afosue frequency range immediately outside the downlink operating band (see table 5.2-1). Emission limits for this
excluded frequency range may be covered by local or regional requirements.

Table 6.6.5.5.1.3-1 assumes that two operating bands, where the frequency ranges in table 5.2-1 would be
overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping
frequency arrangements in the same geographical area, special co-existence requirements may apply that are
not covered by the 3GPP specifications.

TDD base stations deployed in the same geographical area, that are synchronized and use the same or adjacent
operating bands can transmit without additional co-existence requirements. For unsynchronized base stations,
special co-existence requirements may apply that are not covered by the 3GPP specifications.

For NR Band n28 BS, specific solutions may be required to fulfil the spurious emissions limits for BS for co-
existence with E-UTRA Band 27 UL operating band, where requirement applies 4 MHz above the Band n28
downlink operating band.

For NR Band n29 BS, specific solutions may be required to fulfil the spurious emissions limits for NR BS for co-
existence with UTRA Band XII, E-UTRA Band 12 or NR Band n12 UL operating band, E-UTRA Band 17 UL
operating band or E-UTRA Band 85 UL or NR Band n85 UL operating band, where requirement applies 1 MHz
below the Band n29 downlink operating band.

For NR Band n67 BS, specific solutions may be required to fulfil the spurious emissions limits for NR BS co-
existence with E-UTRA Band 28 or NR Band n28 UL operating band or NR Band n83 UL operating band, where
requirement applies for 703 MHz to 736 MHz.

Does not apply for co-existence with standalone downlink bands (SDO) defined in TS 36.104 [13], table 5.5-1.
Frequency range of NR, UTRA and E-UTRA bands, as described in clause 5.2, TS 25.104 [29] clause 5.2 and TS
36.104 [13] clause 5.5, respectively.

For TDD bands, -52 dBm/MHz basic limit applies.

6.6.5.5.1.4 Co-location with other base stations

These requirements may be applied for the protection of other BS receivers when GSM 900, DCS1800, PCS1900,
GSM 850, CDMAB850, UTRA FDD, UTRA TDD, E-UTRA and/or NR BS are co-located with aBS.

The requirements assume a 30 dB coupling loss between transmitter and receiver and are based on co-location with
base stations of the same class.

The basic limitsarein table 6.6.5.5.1.4-1 for a BS where reguirements for co-location with a BS type listed in the first
column apply, depending on the declared BS class (D.2). For a multi-band connector, the exclusions and conditionsin
the Note column of table 6.6.5.5.1.4-1 shall apply for each supported operating band.
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Table 6.6.5.5.1.4-1: BS spurious emissions basic limits for BS co-located with another BS

Frequency range of uplink
operating band of the

System type to co-locate with

Basic limits (dBm/100kHz) (Note 1)

co-located BS (MHz) (Note WA BS MR BS LA BS
4)

824 - 849 GSM850 or CDMA850 -98 -91 -70
876 - 915 GSM900 -98 -91 -70
1710-1785 DCS1800 -98 -91 -80
1850 - 1910 PCS1900 -98 -91 -80
49, 51/n51, n91, n93 E-UTRA or NR N/A N/A -88
46/n46, 53/n53 E-UTRA or NR N/A -91 -88
n100, n101 NR -96 N/A N/A
n96, n102 NR N/A -90 -87
n104 NR -95 -90 -87
Other operating band UTRA, E-UTRA or NR -96 -91 -88

NOTE 1: As defined in the scope for spurious emissions in this clause, the co-location requirements in
table 6.6.5.5.1.4-1 do not apply for the frequency range extending Afosue immediately outside the BS
transmit frequency range of a downlink operating band (see table 5.2-1). The current state-of-the-art
technology does not allow a single generic solution for co-location with other system on adjacent
frequencies for 30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions
that can be used. These techniques are addressed in TR 25.942 [4].

NOTE 2: Table 6.6.5.5.1.4-1 assumes that two operating bands, where the corresponding BS transmit and receive
frequency ranges in table 5.2-1 would be overlapping, are not deployed in the same geographical area. For
such a case of operation with overlapping frequency arrangements in the same geographical area, special
co-location requirements may apply that are not covered by the 3GPP specifications.

NOTE 3: Co-located TDD base stations that are synchronized and using the same or adjacent operating band can
transmit without special co-locations requirements. For unsynchronized base stations, special co-location
requirements may apply that are not covered by the 3GPP specifications.

NOTE 4: Frequency range of NR, UTRA and E-UTRA bands, as described in clause 5.2, TS 25.104 [29] clause 5.2
and TS 36.104 [13] clause 5.5, respectively.

6.6.5.5.2 BS type 1-C

The Tx spurious emissions for BStype 1-C for each antenna connector shall not exceed the basic limits specified in
clause 6.6.5.5.1.

7 A-10T BS receiver characteristics

7.1 General

Conducted receiver characteristics are specified at the antenna connector for BStype 1-C, with full complement of
transceivers for the configuration in normal operating condition.

Unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirementsin

clause 7:

- Requirements apply during the BS receive period.

- Requirements shall be met for any transmitter setting.

- Throughput regquirements defined for the conducted receiver characteristics do not assume HARQ

retransmissions.

- For ACS, blocking and intermodul ation characteristics, the negative offsets of the interfering signal apply
relative to the lower Base Station RF Bandwidth edge, and the positive offsets of the interfering signal apply
relative to the upper Base Sation RF Bandwidth edge.

NOTE 1: Innormal operating condition, A-1oT BSis configured as HD-FDD operation.
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7.2 Reference sensitivity level

7.2.1 Definition and applicability

The reference sensitivity power level Prersens iS the minimum mean power received at the antenna connector for BS
type 1-C at which a BLER requirement shall be met for a specified reference measurement channel.

7.2.2 Minimum requirement for BS type 1-C

The minimum requirement for BStype 1-C isin TS 38.194 [3], clause 7.2.2.

7.2.3 Test purpose

To verify that for the BStype 1-C receiver connector at the reference sensitivity level the throughput requirement shall
be met for a specified reference measurement channel.

7.2.4 Method of test

7.24.1 Initial conditions
Test environment:
- Normal; see annex B.2.
- Extreme, see annexes B.3 and B.5.
RF channels to be tested for single carrier: B, M and T; see clause 4.7.1.

Under extreme test environment, the test shall be performed on each of B, M and T under extreme power supply
conditions as defined in annex B.5.

NOTE: Testsunder extreme power supply conditions also test extreme temperatures.

7.2.4.2 Procedure
The minimum requirement is applied to all connectors under test.

For BStype 1-C, the procedure is repeated until all antenna connectors necessary to demonstrate conformance have
been tested; see clause 7.1.

1) Connect the connector under test to measurement equipment as shown in annex D.2.1 for BStype 1-C.

2) For HD-FDD operation, set the BS to transmit a signal using the applicable test configuration and corresponding
power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channelsin
clause 4.9.2, for BStype 1-C set the antenna connector to the manufacturers declared rated carrier output power
(Praed,cac, D.21).

3) Start the signal generator for the wanted signal to transmit the Fixed Reference Channels for reference sensitivity
according to annex A.1.

4) Set the signal generator for the wanted signal power as specified in clause 7.2.5.

5) Measure the BLER according to annex A.1.

7.2.5  Test requirements

The BLER shall be less than or equal to 10% of the reference measurement channel as specified in annex A.1 with
parameters specified in table 7.2.5-1 for A-loT Medium range BS.
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Table 7.2.5-1: A-loT Medium range BS reference sensitivity levels

BS D2R channel DSB (kHz) Reference measurement channel Reference sensitivity
bandwidth (KHz) power level, Prersens
(dBm)
A-FR1-Al1-1 -94.5
200 15 A-FR1-A1-2 -91.5
A-FR1-A1-3 -71.7
3520 2880 A-FR1-Al1-4 -68.7
NOTE: Reference sensitivity power level is defined based on the CW power at the BS antenna connector as -
38dBm without the cancellation of CW phase noise considered.

7.3 In-band selectivity and blocking

7.3.1  Adjacent Channel Selectivity (ACS)

7.31.1 Definition and applicability

Adjacent channel selectivity (ACS) is a measure of the receiver's ability to receive awanted signal at its assigned
channel frequency at the antenna connector for BStype 1-C in the presence of an adjacent channel signal with a
specified centre frequency offset of the interfering signal to the band edge of avictim system.

7.3.1.2 Minimum requirement

The minimum requirement for BStype 1-C arein TS 38.194 [ 3], clause 7.3.1.2.

7.3.1.3 Test purpose

The test purpose isto verify the ability of the BS receiver filter to suppress interfering signals in the channel s adjacent
to the wanted channel.

7.3.14 Method of test

7.3.1.4.1 Initial conditions
Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier (SC): M; see clause 4.7.1.

7.3.1.4.2 Procedure
The minimum requirement is applied to all connectors under test.

For BStype 1-C, the procedure is repeated until all antenna connectors necessary to demonstrate conformance have
been tested; see clause 7.1.

1) Connect the connector under test to measurement equipment as shown in annex D.2.3 for BStype 1-C.
2) For HD-FDD operation, set the BS to transmit:

- For single carrier operation set the connector under test to transmit at manufacturers declared rated carrier
output power (Praed,cac, D.21).

3) Set the signal generator for the wanted signal to transmit as specified in table 7.3.1.5-1.

4) Set the signal generator for the interfering signal to transmit at the frequency offset and as specified in table
7.3.1.5-2.

5) Measure the BLER according to annex A.1.
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7.3.15 Test requirements
The BLER performance shall be less than or equal to 10% of the reference measurement channel.

The wanted and the interfering signal coupled to the BStype 1-C antenna connector are specified intable 7.3.1.5-1 a
The reference measurement channel for the wanted signal isidentified in table 7.3.1.5-1 for each BSD2R channel
bandwidth in any operating band and further specified in annex A.1. The characteristics of the interfering signal is
further specified in annex E.

The ACS regquirement is applicable outside the Base Sation RF Bandwidth or Radio Bandwidth. The interfering signal
offset is defined relative to the Base station RF Bandwidth edges or Radio Bandwidth edges.

Minimum conducted requirement is defined at the antenna connector for BS type 1-C.

Table 7.3.1.5-1: Base station ACS requirement

A-loT Wanted Interfering Interfering signal centre | Type of interfering signal
channel bandwidth of | signal mean | signal mean frequency offset to the
the lowest/highest power power [dBm] lower/upper Base
carrier received [kHz] [dBm] Station RF Bandwidth
edge [kHz]

5 MHz DFT-s-OFDM NR

Prersens + signal, 15 kHz SCS, 1
200 6dB (Note) -53 340 RB, closest to wanted
signal
PRreFsens + 5 MHz DFT-s-OFDM NR
3520 6dB (Note) -53 2500 signal

NOTE: Prersens depends on the sub-carrier spacing as specified in Table 7.2.5-1

7.3.2 In-band blocking

7.3.2.1 Definition and applicability
Thein-band blocking characteristics is a measure of the receiver's ability to receive a wanted signal at its assigned

channel at the antenna connector for BStype 1-C in the presence of an unwanted interferer, which isan NR signal for
general blocking or an NR signal with one resource block for narrowband blocking.

7.3.2.2 Minimum requirement

The minimum requirements for BStype 1-C arein TS 38.194 [3], clause 7.3.2.2.

7.3.2.3 Test purpose

The test purpose is to verify the ability of the BS receiver to withstand high-levels of in-band interference from
unwanted signals at specified frequency offsets without undue degradation of its sensitivity.

7.3.2.4 Method of test

7.3.2.4.1 Initial conditions
Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier (SC): M; see clause 4.7.1

7.3.2.4.2 Procedure for general blocking
The minimum requirement is applied to al connectors under test.

For BStype 1-C, the procedure is repeated until al antenna connectors necessary to demonstrate conformance have
been tested; see clause 7.1.
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1) Connect the connector under test to measurement equipment as shown in annex D.2.3 for BStype 1-C.
2) For HD-FDD operation, set the BS to transmit:

- For single carrier operation set the connector under test to transmit at manufacturers declared rated carrier
output power (Praed,cac, D-21).

3) Set the signal generator for the wanted signal to transmit as specified in table 7.3.2.5-1.

4) Set the signal generator for the interfering signal to transmit at the frequency offset and as specified in table
7.3.2.5-1. Theinterfering signal shall be swept with a step size of 1 MHz starting from the minimum offset to the
channel edges of the wanted signals as specified in table 7.3.2.5-1.

5) Measure the BLER according to annex A.1.

7.3.2.5

The BLER performance shall be less than or equal to 10% of the reference measurement channel, with a wanted and an
interfering signal coupled to BStype 1-C antenna connector using the parametersin tables 7.3.2.5-1 for genera
blocking. The reference measurement channel for the wanted signal isidentified in clause 7.2.5 for each BS channel
bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex
E.

Test requirements

The in-band blocking requirements apply outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering
signal offset is defined relative to the Base Sation RF Bandwidth edges or Radio Bandwidth edges.

The in-band blocking requirement shall apply from Fu jow - Afoos t0 Fur nigh + Afoos, excluding the downlink frequency
range of the FDD operating band. The Afoos for BStype 1-C is defined in table 7.3.2.5-0.

Minimum conducted requirement is defined at the antenna connector for BS type 1-C.

Table 7.3.2.5-0: Afoos Offset for NR operating bands

Operating band characteristics Afoos (MHz)
FuL high — FuLlow < 200 MHz 20

BS type
BS type 1-C

Table 7.3.2.5-1: Base station general blocking requirement

BS channel Wanted signal Interfering Interfering signal centre Type of interfering
bandwidth of mean power signal mean frequency minimum offset from signal
the (dBm) power (dBm) the lower/upper Base Station RF
lowest/highest (Note 2) Bandwidth edge (MHz)
carrier
received (kHz)
200 Prersens + x dB -38 +7.5 5 MHz DFT-s-OFDM NR
signal
15 kHz SCS, 25 RBs
3520 Prersens + x dB -38 +7.5 5 MHz DFT-s-OFDM NR
signal
15 kHz SCS, 25 RBs

NOTE 1: Prersens depends also on the BS channel bandwidth as specified in tables 7.2.5-1
NOTE 2: For a BS capable of single band operation only, "x" is equal to 6 dB.

7.4

7.4.1

Out-of-band blocking

Definition and applicability

The out-of-band blocking characteristics is a measure of the receiver ability to receive a wanted signa at its assigned
channel at the antenna connector for BStype 1-C in the presence of an unwanted interferer out of the operating band,
which isa CW signal for out-of-band blocking.
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7.4.2 Minimum requirement

The minimum requirements for BStype 1-C arein TS 38.194 [ 3], clause 7.4.2.

7.4.3 Test purpose

To verify that the BStype 1-C receiver dynamic range, the BLER performance shall fulfil the specified limit.
7.4.4 Method of test

7441 Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier (SC):

- M; seeclause4.7.1

7.4.4.2 Procedure
The minimum requirement is applied to all connectors under test.
1) Connect the connector under test to measurement equipment as shown in annex [D.2.5] for BStype 1-C.
2) Set the signa generator for the wanted signal as defined in clause 7.4.5 to transmit as specified in table 7.4.5.1-1.

4) Set the Signal generator for the interfering signal to transmit at the frequency offset and as specified in table
7.4.5.1-1. The CW interfering signal shall be swept with a step size of 1 MHz over than range 1 MHz to (FuL_jow
- Afoos) MHz and (FUL_high + AfQOB) MHz to 12750 MHz.

5) Measure the BLER performance according to annex A.1.
7.4.5 Test requirements

7.45.1 General requirements

The BLER performance shall be 10% of the reference measurement channel as specified in annex A.1, with a wanted
and an interfering signal coupled to BStype 1-C antenna connector using the parametersin table 7.4.5.1-1.

The reference measurement channel for the wanted signal isidentified in clause 7.2.2 for each BS channel bandwidth
and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex E.

The out-of-band blocking requirement apply from 1 MHz to Fui jow - Afooe and from Fui high + Afoos up to 12750 MHz,
including the downlink frequency range of the FDD operating band for BS supporting FDD. The Afoos for BStype 1-C
is defined in table 7.3.2.2-0.

Minimum conducted requirement is defined at the antenna connector for BStype 1-C.

Table 7.4.5.1-1: Out-of-band blocking performance requirement for NR

Wanted Signal mean power Interfering Signal Type of Interfering Signal
(dBm) mean power (dBm)
Prersens +6 dB -15 CW carrier
(Note)
NOTE:  Prersens depends also on the BS channel bandwidth as specified in Table
7.2.2-1.
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7.5 Receiver spurious emissions

7.5.1 Definition and applicability

The receiver spurious emissions power isthe power of emissions generated or amplified in areceiver unit that appear at
the antenna connector (for BStype 1-C). The requirements apply to all BS with separate RX and TX antenna
connectors.

NOTE 1: In normal operating condition, A-1oT BSis configured as HD-FDD operation.

7.5.2 Minimum requirement

The minimum requirements for BStype 1-C arein TS 38.194 [ 3], clause 7.5.2.

7.5.3 Test purpose

The test purpose is to verify the ability of the BSto limit the interference caused by receiver spurious emissions to other
systems.

7.5.4 Method of test

754.1 Initial conditions
Test environment: Normal; see annex B.2.

RF channelsto be tested for single carrier: M; see clause 4.7.1.

7.5.4.2 Procedure
The minimum requirement is applied to all connectors under test,
1) Connect the connector under test to measurement equipment as shown in annex D.2.6 for BStype 1-C.
2) Set the measurement equipment parameters as specified in Table 7.5.5.1-1.
The measurement device characteristics shall be:
- Detection mode: True RMS.

The emission power should be averaged over an appropriate time duration to ensure the measurement is within
the measurement uncertainty in Table 4.1.2.3-1.

4) Measure the spurious emissions over each frequency range described in Table 7.5.5.1-1.
7.5.5  Test requirements

755.1 Basic limits

The RX spurious emissions requirements for BS type 1-C are that for each antenna connector, the power of emissions
shall not exceed basic limits specified in table 7.5.5.1-1.
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Table 7.5.5.1-1: General BS receiver spurious emissions limits

Spurious frequency range Basic limits Measurement Note
bandwidth
30 MHz — 1 GHz -57 dBm 100 kHz Note 1
1 GHz —12.75 GHz -47 dBm 1 MHz Note 1, Note 2

NOTE 1: Measurement bandwidths as in ITU-R SM.329 [2], s4.1.

NOTE 2: Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.

NOTE 3: The frequency range from Afosue below the lowest frequency of the BS transmitter operating
band to Afosue above the highest frequency of the BS transmitter operating band may be
excluded from the requirement. Afosue is defined in clause 6.6.1.

7.6 Receiver intermodulation

7.6.1 Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the
desired channel. Intermodul ation response rejection is a measure of the capability of the receiver to receive a wanted
signal on its assigned channel frequency at the antenna connector for BStype 1-C in the presence of two interfering
signals which have a specific frequency relationship to the wanted signal.

7.6.2 Minimum requirement

The minimum requirements for BStype 1-C arein TS 38.194 [3], clause 7.6.2.

7.6.3 Test purpose

The test purpose isto verify the ability of the BS receiver to inhibit the generation of intermodulation productsin its
non-linear elements caused by the presence of two high-level interfering signals at frequencies with a specific
relationship to the frequency of the wanted signal.

7.6.4 Method of test

7.6.4.1 Initial conditions
Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier (SC): M; see clause 4.7.1

7.6.4.2 Procedure

The minimum requirement is applied to al connectors under test.
1) Connect the connector under test to measurement equipment as shown in annex D.2.7 for BStype 1-C.
2) Setthesigna generator for the wanted signal to transmit as specified in table 7.7.5-1.

3) Set the signal generator for the interfering signal to transmit at the frequency offset and as specified in table
7.75-1.

4) Measure the BLER performance according to annex A.1.

7.6.5  Testrequirements
The BLER performance shall be 10% of the reference measurement channel as specified in annex A.1, with awanted

signal at the assigned channel frequency and two interfering signal's coupled to the BStype 1-C antenna connector, with
the conditions specified in Tables 7.7.5-1 for narrowband intermodul ation performance. The reference measurement
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channel for the wanted signal isidentified in tables 7.2.2-1 for each BS channel bandwidth and further specified in
annex A.1. The characteristics of the interfering signal is further specified in annex E.

The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth
edges. The interfering signal offset is defined relative to the Base Sation RF Bandwidth edges or Radio Bandwidth
edges.

Table 7.6.5-1: Narrowband intermodulation performance requirement for A-loT Medium Range BS

Interfering RB
baﬁg@?&ﬁ' of centre frequency
. Interfering signal offset from the . .
the Wanted signal mean Type of interfering
lowest/highest power [dBm] mean power lower/upper Base signal
; [dBm] Station RF
carrier ¢
received [kHz] Band[vl\(/:_c'izt? edg
-53 +340 CW
200 Prersens + 6dB (Note 1) 53 +780 5 MHz NR signal, 1 RB
B (Note 2)
-53 1270 CW
3520 Prersens + 6dB (Note 1) 5 MHz NR signal, 1 RB
-53 +2300 (Note 2)

NOTE 1: Prersens depends on the sub-carrier spacing as specified in Table 7.2.2-1.
NOTE 2: Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of
the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge.

8 A-loT CW transmitter characteristics

8.1 General

8.1.1 CW node

General test conditions for conducted transmitter tests of CW node are given in clause 8, including interpretation of
measurement results and configurations for testing.

8.2 CW Output power

8.2.1 Definition and applicability
The conducted CW node output power requirements are specified at the antenna connector.

The rated output power of the CW node shall be less than or equal to +33 dBm.

8.2.2 Minimum requirement
The minimum requirement applies at the connector supporting transmission in the operating band ().

The minimum requirement for CW nodeis defined in TS 38.194 [3], clause 8.2.2.

8.2.3 Test purpose

The test purpose isto verify the accuracy of the maximum output power across the frequency range and under normal
and extreme conditions.
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8.2.4 Method of test

8.24.1 Initial conditions
Test environment:
- Normal, see annex [B.2],
- Extreme, see annexes[B.3 and B.5].
RF frequency point to be tested for single-tone signal: B, M and T; see clause [4.7].

Under extreme test environment, it is sufficient to test on one RF frequency point position, and with the test
configuration defined in clauses [4.5]. Testing shall be performed under extreme power supply conditions, as defined in
[Annex B.5].

NOTE: Testsunder extreme power supply conditions also test extreme temperatures.

8.2.4.2 Procedure
1) Connect the power measuring equipment to the connector under test as shown in [annex D.1.1] for CW node.

2) For single carrier, set the connector under test to transmit according to the applicable test configuration in
clause [4.5] using the corresponding test models or set of test signal in clause [4.7] at rated output power Praed fOr
CW node.

3) Measure the maximum output power (Pma) at the connector under test.

8.2.5 Test requirement

For the connector under test, the power measured in clause 8.2.4.2 in step 3 shall remain within the values provided in
table 8.2.5-1 for normal and extreme test environments, relative to the manufacturer's declared Praeq for CW node:

Table 8.2.5-1: Test requirement for conducted CW node output power

Normal test environment Extreme test environment
CW node f<3.0GHz: +2.7dB f<3.0GHz: +3.2dB
NOTE:  Apply for CW node operates in licensed spectrum only.

8.3 Frequency error

8.3.1 Definition and applicability

Frequency error isthe measure of the difference between the actual CW node transmit frequency and the assigned
frequency. The same source shall be used for RF frequency and data clock generation.

For CW node, this requirement shall be applied at the antenna connector supporting transmission in the operating band.

8.3.2 Minimum Requirement

The minimum requirement isin TS 38.194 [3], clause 8.3.2.

8.3.3 Test purpose

The test purpose isto verify that frequency error is within the limit specified by the minimum regquirement.
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8.34 Method of test

8.34.1 Initial conditions
Test environment: Normal; see [annex B.2].

RF frequency point to be tested for single signal: M; see clause [4.7].

8.3.4.2 Procedure
1) Connect the connector under test to measurement equipment as shown in [annex D.1.1] for CW node.

2) For aconnector declared to be capable of single-tone operation only ([D.16]), set the representative connector
under test to transmit according to the applicable test configuration in clause [4.5] at rated output power (Praed,
[D.21]).

3) Measure the frequency error at the connector under test.

8.3.5  Test Requirements

Table 8.3.5-1: Frequency error test requirement

DUT Accuracy
CW node +(0.1 ppm + 12 Hz)

8.4 Unwanted emission

84.1 Phase noise

8.4.1.1 Definition and applicability

The phase noise is the unwanted emissions outside the centre frequency of carrier wave resulting from random
fluctuations in the phase of signal in the transmitter but excluding spurious emissions. Basic limits are specified in the
tables below, where:

- Af isthe frequency offset from the phase noise frequency point to the centre frequency of carrier wave.

For the CW equipment declared capable of performing phase noise cancellation, the requirement in clause 8.4.1.5 is not
applied.

8.4.1.2 Minimum requirement
The minimum requirement applies the connector supporting transmission in the operating band.

The minimum reguirement for CW node isdefined in TS 38.194 [3], clause 8.5.2.2.

8.4.1.3 Test purpose

The test purpose is to verify that phase noise is within the limit specified by the minimum requirement.
8.4.1.4 Method of test

8.4.14.1 Initial conditions
Test environment: Normal; see [annex B.2].

RF frequency point to be tested for single-tone signal: M; see clause [4.7].
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8.4.1.4.2 Procedure
1) Connect the connector under test to measurement equipment as shown in [annex D.1.1] for CW node.

2) For aconnector declared to be capable of single-tone operation only ([D.16]), set the representative connector
under test to transmit according to the applicable test configuration in clause [4.5] at rated output power (Praed,
[D.21)).

3) Measure the phase noise at the connector under test.

8.4.15 Test requirements

The phase noise power of CW transmitter shall not exceed the levels specified in Table 8.4.1.5-1.

Table 8.4.1.5-1: CW phase noise emission limit

Af (kHz) Phase noise emission limit (dBc/Hz)
75 -97 £ [x]
+120 -102 £ [X]

8.4.2 Operating band unwanted emissions

8.4.2.1 Definition and applicability

Unless otherwise stated, the operating band unwanted emission (OBUE) limitsin FR1 are defined from 10 MHz below
the lowest frequency of each supported uplink operating band up to 10 MHz above the highest frequency of each
supported uplink operating band. Basic limits are specified in the tables below, where:

- Af isthe separation between the assigned transmission frequency and the nominal -3dB point of the measuring
filter closest to the carrier frequency.

8.4.2.2 Minimum requirement
The minimum requirement applies the connector supporting transmission in the operating band.

The minimum reguirement for CW node isdefined in TS 38.194 [3], clause 8.5.3.2.

8.4.2.3 Test purpose

This test measures the emissions close to the assigned transmission frequency of the wanted signal, while the
transmitter isin operation.

8424 Method of test

8.4.24.1 Initial conditions
Test environment: Normal; see [annex B.2].

RF frequency point to be tested for single-tone signal: B, M and T; see clause [4.7].

8.4.2.4.2 Procedure
1) Connect the connector under test to measurement equipment as shown in [annex D.1.1] for CW node.

Asagenera rule, the resolution bandwidth of the measuring equipment should be equal to the measurement
bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage,
the resolution bandwidth may be smaller than the measurement bandwidth. When the resol ution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in
order to obtain the equivalent noise bandwidth of the measurement bandwidth.
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The measurement device characteristics shall be:
- Detection mode: True RMS.

The emission power should be averaged over an appropriate time duration to ensure the measurement is within
the measurement uncertainty in [Table 4.1.2.2-1].

2) For aconnector declared to be capable of single-tone operation only, set the representative connector under test
to transmit according to the applicable test configuration in clause [4.5] at output power Praed for CW node. Test
signal set-up shall be according to Annex D.1.1.

3) Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the
specified frequency ranges with the specified measurement bandwidth.

4) Repeat the test for the remaining test cases, with the test signal set-up according to Annex D.1.1.
8.4.25 Test requirements

8.4.25.1 General requirements

For CW node operating in Band n8, basic limits are specified in tables 8.4.2.5.1-1. The spectrum emission limit
between each Af islinearly interpolated.

Table 8.4.2.5.1-1: CW node Operating band unwanted emissions

Af (kHz) Emission limit (dBm) Measurement bandwidth
+ 200 -18 + [X] 30 kHz
+ 250 -20 + [X] 30 kHz
+ 350 -25 + [x] 30 kHz
+ 800 -26 + [x] 30 kHz
+ 1200 -19 + [X] 1 MHz
+ 5200~10000 -23 + [X] 1 MHz

8.4.3  Transmitter spurious emissions

8.4.3.1 Definition and applicability

The transmitter spurious emission limits shall apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10
MHz below the lowest frequency of each supported uplink operating band, up to 10 MHz above the highest frequency
of each supported uplink operating band..

Unless otherwise stated, all requirements are measured as mean power (RMS).

8.4.3.2 Minimum requirement
The minimum requirement applies connector supporting transmission in the operating band.

The minimum reguirement for CW node isdefined in TS 38.194 [3], clause 8.5.4.2.

8.4.3.3 Test purpose

This test measures conducted spurious emissions while the transmitter isin operation.
8.4.3.4 Method of test

8.4.3.4.1 Initial conditions
Test environment: Normal; see [annex B.2].

RF frequency point to be tested for single-tone signal:
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- T when testing the spurious emissions above Fuc_nigh + 10 MHz; see clause [4.7].

8.4.3.4.2 Procedure

1) Connect the connector under test to measurement equipment as shown in [annex D.1.1] for CW node.

2) Measurements shall use a measurement bandwidth in accordance to the conditionsin clause 8.4.3.5.

The measurement device characteristics shall be:

- Detection mode: True RMS.

The emission power should be averaged over an appropriate time duration to ensure the measurement is within
the measurement uncertainty in Table [4.1.2.2-1].

3) For aconnector declared to be capable of single-tone operation only ([D.16]), set the representative connector
under test to transmit according to the applicable test configuration in clause [4.5] at rated output power (Prated,

D.21). Test signal set-up shall be according to Annex D.1.1.

4) Measure the emission at the specified frequencies with specified measurement bandwidth.

8.4.35 Test requirements
8.4.3.5.1 Basic limits
8.4.351.1 Tx spurious emissions

Thelimits of table 8.4.3.5.1.1-1 (Category B limits) shall apply. The application of Category B limits shall be the same
as for operating band unwanted emissions in clause 8.4.2, and as declared by the manufacturer ([D.4]).

Table 8.4.3.5.1.1-1: Spurious emissions limits

Frequency Range Maximum Measurement
Level bandwidth
9 kHz < f < 150 kHz -36 dBm 1 kHz
150 kHz < f < 30 MHz -36 dBm 10 kHz
30 MHz < f <1000 MHz -36 dBm 100 kHz
1GHz <f<12.75 GHz -30 dBm 1 MHz
9 Conducted performance characteristics
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Annex A (normative):
Reference measurement channels
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Annex B (normative):
Environmental requirements for the BS or CW node
equipment

B.1 General

For each test in the present document, the environmental conditions under which the BSisto be tested are defined.

B.2 Normal test environment

When a normal test environment is specified for atest, the test should be performed within the minimum and maximum
limits of the conditions stated in table B.1.

Table B.1: Limits of conditions for normal test environment

Condition Minimum Maximum
Barometric pressure | 86 kPa 106 kPa
Temperature 15°C 30 °C
Relative humidity 20 % 85 %

Power supply Nominal, as declared by the manufacturer
Vibration Negligible

The ranges of barometric pressure, temperature and humidity represent the maximum variation expected in the
uncontrolled environment of atest laboratory. If it is not possible to maintain these parameters within the specified
limits, the actual values shall be recorded in the test report.

NOTE: Thismay, for instance, be the case for measurements of radiated emissions performed on an open field
test site.
B.3 Extreme test environment
B.3.0 General

The manufacturer shall declare one of the following:
1) The equipment class for the equipment under test, as defined in the IEC 60 721-3-3 [6];
2) The equipment class for the equipment under test, as defined in the IEC 60 721-3-4 [7];

3) The equipment that does not comply with the mentioned classes, the relevant classes from IEC 60 721 [§]
documentation for temperature, humidity and vibration shall be declared.

NOTE: Reduced functionality for conditions that fall outside of the standard operational conditionsis not tested

in the present document. These may be stated and tested separately.

B.3.1 Extreme temperature

When an extreme temperature test environment is specified for atest, the test shall be performed at the standard
minimum and maximum operating temperatures defined by the manufacturer's declaration for the equipment under test.

Minimum temper ature:
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The test shall be performed with the environment test equipment and methods including the required environmental
phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-1 [9].

M aximum temperature:

The test shall be performed with the environmental test equipment and methods including the required environmental
phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-2 [10].

NOTE: Itisrecommended that the equipment is made fully operational prior to the equipment being taken to its
lower operating temperature.

B.4  Vibration

When vibration conditions are specified for atest, the test shall be performed while the equipment is subjected to a
vibration sequence as defined by the manufacturer's declaration for the equipment under test. This shall use the
environmental test equipment and methods of inducing the required environmental phenomenain to the equipment,
conforming to the test procedure of IEC 60 068-2-6 [11]. Other environmental conditions shall be within the ranges
specified in annex B.2.

NOTE: The higher levels of vibration may induce undue physical stressin to equipment after a prolonged series
of tests. The testing body should only vibrate the equipment during the RF measurement process.

B.5 Power supply

When extreme power supply conditions are specified for atest, the test shall be performed at the standard upper and
lower limits of operating voltage defined by manufacturer's declaration for the equipment under test.

Upper voltage limit:

The equipment shall be supplied with a voltage equal to the upper limit declared by the manufacturer (as measured at
the input terminal s to the equipment). The tests shall be carried out at the steady state minimum and maximum
temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [9] Test
Ab/Ad and |IEC 60 068-2-2 [10] Test Bb/Bd: Dry heat.

L ower voltage limit:

The egquipment shall be supplied with a voltage equal to the lower limit declared by the manufacturer (as measured at
the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum
temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [9] Test
Ab/Ad and IEC 60 068-2-2 [10] Test Bb/Bd: Dry heat.

B.6 Measurement of test environments

The measurement accuracy of the BS test environments defined in annex B shall be:
Pressure: +5 kPa
Temperature: £2 degrees
Relative humidity: 5%
DCvoltage: £1.0%
ACvoltage: 1.5%
Vibration: 10 %

Vibration frequency: 0.1 Hz
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The above values shall apply unless the test environment is otherwise controlled and the specification for the control of
the test environment specifies the uncertainty for the parameter.
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Annex C (informative):
Test tolerances and derivation of test requirements
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Annex D (informative):
Measurement system set-up

D.1 BS and CW node transmitter

D.1.1 Base station and CW node output power, transmitter
ON/OFF power, frequency error, transmitted signal quality,
unwanted emissions

BS or CW Measurement
Node under TX S equipment
TX test

Figure D.1.1-1: Measuring system set-up for BS and CW node output power, transmitter ON/OFF
power, frequency error, transmitted signal quality, unwanted emissions
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Annex E (normative):

Characteristics of interfering signals

Theinterfering signal shall be a PUSCH containing data and DM-RS symbols. Normal cyclic prefix is used. The data
content shall be uncorrelated to the wanted signal and modulated according to clause 6 of TS38.211 [5]. Mapping of

PUSCH modulation to receiver requirement are specified in table C-1.

Table E-1: Modulation of the interfering signal

Receiver requirement Modulation
Adjacent channel selectivity QPSK
General blocking QPSK
Receiver intermodulation QPSK
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