ETS| EN 301 489-4 V3.2.1 (2019-04)

HARMONISED EUROPEAN_STANDAR

ElectroMagnetic Compatibility (EMC)
standard for radio equipment and services;
Part 4: Specific conditions for fixed radio links
and ancillary equipment;
Harmonised Standard covering the essential requirements
of article 3.1(b) of Directive 2014/53/EU



2 ETSI EN 301 489-4 V3.2.1 (2019-04)

Reference
REN/ERM-EMC-369

Keywords
EMC, FWA, harmonised standard, point-to-point,
radio, regulation, RLL, WLL

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 493 65 47 16

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

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

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

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2019.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are trademarks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M™ |ogo is a trademark of ETSI registered for the benefit of its Members and
of the oneM2M Partners.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

3 ETSI EN 301 489-4 V3.2.1 (2019-04)

Contents

Intellectual Property RIGNES.... ..ottt b e b e s 5
01 Yo (o PSS 5
MoOdal VErDS TEMINOIOGY .......ccveieeiieceeie sttt sttt e e s re s be e b e sbeeaeesbesreentesaeenseseesneenseseeeseensesseas 5
1 o0 0L S 6
2 L= £ 101 S 6
21 NOIMBLIVE FEFEIENCES ... cceeeeeieite ettt ettt et et e e ee st e s tesaeebesaeese e e e e enteseeebesaeeseeneenseseseesbesaeesesneeneensens 6
22 INfOrMELIVE FEFEIENCES. ...ttt sttt a et e e e e st e s be s et ese et et eeeseesbesaesresneeneentens 6
3 Definitions and @DDreVIaLiONS...........couiieieee ettt 7
31 D= T a1 ] (0] PP TP PRTUPTPPUSRSII 7
3.2 ADDIEVIBLIONS ...ttt et b bt a et e s b e sh e e b e e Rt e he e s e e ee e be SR e eb e eae e R s e e e R e bt sheebeeneeneennen 8
4 TESE CONUITIONS ...ttt st et sb e e esteese e testeemeeseeeseentesaeeneessesseenseseeeneensenrens 8
41 LT 0T SR 8
41.1 100 1 o) o PSS 8
4.1.2 Test conditions aNd CONFIQUIALTONS ......c..erueiiiiriee ettt ettt b e et 8
41.3 LTRSS T =S £ R 9
414 ITIMIUNIEY TESES .ttt sttt ettt h et b et b bt b e s b e e eb e b et e b e s b e e e b e se et eb e s e et eb e s b e e ebesne e ebe s 9
4.2 ArrangemMENtS FOr tESE SIGNAIS......eivieetiriieet ettt b bbbt e b et en e ens 11
42.1 Arrangements for test signals at the input of the tranSMItLEr ...........cccvveeiiee e 11
4.2.2 Arrangements for test signals at the output of the transmitter ..o, 11
4.2.3 Arrangements for test signals at the input Of the FECEIVEN .........coccv e 11
4.2.4 Arrangements for test signals at the output of the reCEIVEr..........ccv e 11
4.3 EXCIUSION DANGS...... ettt bbbt b bt et b a e e h e et e e et sheebesaeene e e enrees 12
430 (€71 SRS 12
431 EXCIUSION DANAS fOF FECEIVEIS ...ttt st a et se e e e tesneere e e eneeneens 12
432 EXClUSION bands fOr tranSMItLErS.........coviiee e st eenee e 12
5 PErfOrMENCE BSSESSITIENL........ccviititirtirie ettt sttt sttt ettt b e bt st e st e st e s e e e e e et eseebeseesbeneenaeneens 12
51 GBNENEL ...ttt h et bbb h ke R £ R e R R R e SR £ SR E e R R e R e R e Re ARt eh e e Re R e e e e b e Rt eRe bt e aeene e e ennes 12
5.2 Equipment which can provide a communiCatioNS lINK ...........cccoveeiieeiieie e 12
5.3 Equipment which does not provide a communiCationS liNK ...........ccveieiieiceiie e 12
54 N e L= VA= (U] o] 1 SR 12
55 o 0 TF o= 1ot oS ) o= o) o 12
6 S A0 = aerc o ] (- SRS 13
6.0 011 0o 1 o | RS SS 13
6.1 Performance criterion for Continuous phenomena applied to Transmitters (CT) and Receivers (CR)............ 13
6.2 Performance criterion for Transient phenomena applied to Transmitters (TT) and Receivers (TR)................ 13
6.3 SPECITIC PEITOrMANCE CIILEITA ... ee e e st e e e s re e ae e teenteeseeeneesneesanas 13
6.3.1 [T L= IS e o S 13
6.3.1.0 FNEFOOUCTION ...ttt e b bbb et bt s Rt eb e et e e et e st e e e b e seeebeeneebe e e e e es 13
6.3.1.1 Performance criterion for continUOUS PRENOMENAL .........ccuviiiiieie e 13
6.3.1.2 Performance criterion for transient phenomeNna............cccveevieiee e 14
6.3.2 Analogue Voice freqUENCY SIgNal POMTS......c.ciuiieiriiieirtiieerie ettt 14
6.3.2.0 0100 1 1 o o PR 14
6.3.2.1 Performance criterion for continUOUS PhENOMENEAL...........cviiririiiiere e 14
6.3.2.2 Performance criterion for transient PReNOMENAL............oociiiriiiirere et 14
6.3.3 Ethernet and packet-ata iNterfaCeS ..o 14
6.3.3.0 0100 1 1 o o PR 14
6.3.3.1 Performance criterion for continUOUS PRENOMENAL.........c.eiiiiieie e 14
6.3.3.2 Performance criterion for transient phenomena.............ccveeiee e 14
6.34 Service and MaiNtENANCE INTEITACES .........oii i bbb sr e sb et nas 14
6.3.5 Y 0o a0 a1l (Ko T 1= o = o= 15
6.3.5.0 FNEFOOUCTION. ...t e bbb h et s e ekt s a e eb e st e e et e se e e e b e eeeebeeneebe e e eneees 15
6.35.1 Performance criterion for continUOUS PRENOMENAL............eeiiieie et 15
6.3.52 Performance criteriafor transient PRENOMENEL.........coiiiiiiirc e 15

ETSI



4 ETSI EN 301 489-4 V3.2.1 (2019-04)

6.3.6 REMOLE AlarM INEEITACES ... .ottt et e et e et e et e e beeatesbeesbe e beenbeennesnreenns 15
6.3.6.0 IEFOTUCTION ...ttt e et e et e et e e ae e ebeeebe e be e beeabeesbesseesasansesnsesaeesanesaeesseenseentanns 15
6.3.6.1 Performance criterion for continUOUS PhENOMENEAL...........ceiiriiiiiieee e 15
6.3.6.2 Performance criterion for transient PReNOMENAL............cociiirieiiere e 15
6.4 Performance criteria for ancillary equipment tested on astand alone basis..........cccoveeeeiineice s 15
7 Applicability OVENVIEW TaDIES........c..oii ettt sre e e b eae e re s re s 15
7.1 1SS e o 15
7.1.1 LT 0T - | 15
712 SPECTAI CONTITIONS.......etietiite ettt bt b et b e et b e et b e se et eb et et e s b e st ebesbeseebesbennenea 16
7.2 10010010 11 TSROV 16
7.2.1 GBNEN@l... .ottt ettt e bt et e et e e be e tesaeesheeehe e bt e teeateeheeebeebe e beeteeaeeaheeeaeebeeareeaaeeteeeheenteeareerennreanes 16
722 SPECTAI CONTITIONS.......etiectite ettt b et b e et b e s et b e se et et e e e b e s b e e ebesbeneebeebennenea 16
Annex A (informative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU .......ccccoovveeieiecieiece e 17
Annex B (informative): Examples of Fixed Radio Link equipment within the scope of the
Present OCUMENT .........coiiiiiceece ettt et r e s re e sreenee it 19

B.1 Fixed Radio Systems; Point-to-Point equipment; intended for operation in the frequency bands

FIOM 1,3 GHZ L0 86 GHZ ... ettt ettt ettt e s et e s st e e e s s bt e e e s sbbe e e s sbteaessabaeeessbeneasins 19
B.2 Fixed Radio Systems; Point-to-Multipoint equipment; intended for operation in the frequency

band below 1 GHz and in frequency bands from 1 GHzt0 40 GHz............cccoeveviece v 19
Annex C (informative): ChangE NiStOrY ...ccuiiicecce e e st ere s 20
115 PSS SR 21

ETSI



5 ETSI EN 301 489-4 V3.2.1 (2019-04)

Intellectual Property Rights

Essential patents

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

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Harmonised European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM).

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.11] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.1].

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of the present document given in table A.1 confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding essential requirements of that Directive and associated
EFTA regulations.

The present document is part 4 of a multi-part deliverable. Full details of the entire series can be found in part 1 [1].

National transposition dates

Date of adoption of this EN: 6 June 2017
Date of latest announcement of this EN (doa): 31 July 2019
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 January 2020
Date of withdrawal of any conflicting National Standard (dow): 31 January 2021

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document specifies technical characteristics and methods of measurement for Analogue and Digital Fixed
Radio Links operating as fixed Point-to-Point, and Point-to-M ultipoint systems as defined in annex B, including the
associated ancillary equipment.

NOTE: Technica specifications related to the antenna port of the radio equipment are not included in the present
document. Such technical specifications are found in the relevant product standards for the effective use
of the radio spectrum.

In case of differences (for instance concerning specia conditions, definitions and abbreviations) between the present
document and ETSI EN 301 489-1 [1], the provisions of the present document take precedence.

The processing and protection switch, (de)modulator, transmitter, receiver, RF filters, branching networks and feeders
are covered by the present document. The multiplexing and/or de-multiplexing elements are covered if they form part of
the transmitter, receiver and/or transceiver.

The environmental classification and the emission and immunity requirements used in the present document are as
stated in ETSI EN 301 489-1 [1], except for any specia conditions included in the present document.

The present document covers the essential requirements of article 3.1(b) of Directive 2014/53/EU [i.1] under the
conditions identified in annex A.

2 References

2.1 Normative references

References are specific, identified by date of publication and/or edition number or version number. Only the cited
version applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference/.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI EN 301 489-1 (V2.2.0) (03-2017): "ElectroM agnetic Compatibility (EMC) standard for
radio equipment and services; Part 1: Common technical requirements; Harmonised Standard
covering the essential requirements of article 3.1(b) of Directive 2014/53/EU and the essential
requirements of article 6 of Directive 2014/30/EU".

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the
harmonisation of the laws of the Member States relating to the making available on the market of
radio equipment and repealing Directive 1999/5/EC.

[i.2] Void.
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[i.3] Recommendation I TU-R F.1191-1: "Bandwidths and unwanted emissions of digital radio-relay
systems”.

[i.4] Recommendation ITU-R F.746-3: "Radio-frequency channel arrangements for radio-relay
systems'.

[i.5] ETSI EN 302 217-2: "Fixed Radio Systems; Characteristics and requirements for point-to-point

equipment and antennas; Part 2: Digital systems operating in frequency bands from 1 GHz to
86 GHz; Harmonised Standard for access to radio spectrum”.

[i.6] Void.

[i.7] ETSI EN 302 326-2: "Fixed Radio Systems; Multipoint Equipment and Antennas; Part 2:
Harmonized EN covering the essential requirements of article 3.2 of the R& TTE Directive for
Digital Multipoint Radio Equipment”.

[i.8] Void.
[i.9] Void.
[i.10] Void.
[i.11] Commission Implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation request

to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards I nstitute as regards radio equipment in support of Directive
2014/53/EU of the European Parliament and of the Council.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin ETSI EN 301 489-1 [1] and the following
apply:

Base Station (BS): aternative name for Central Station

Central Station (CS): which can be subdivided into two units:
. the exchange unit, also called Central Controller Station (CCS) - (interface to the local switch); and
e theradio unit, also caled Central Radio Station (CRS) - (central base band/radio transceiver)

NOTE: Insome deployments the term Base Station is also used in place of Central Station. For the purposes of
the present document either terms are assumed and are completely interchangeable.

CHannel Separation (CHS): CHannel Separation (CHS) is taken as XS2 for aternated frequency channel
arrangements according to Recommendation I TU-R F.1191-1 [i.3] and XSfor co-channel and interleaved frequency
channel arrangements as defined by Recommendation ITU-R F.746-3 [i.4], XSis the radio-frequency separation
between the centre frequencies of adjacent radio-frequency channels on the same polarization and in the same direction
of transmission

operating frequency range: range(s) of radio frequencies covered by the Equipment Under Test (EUT) without any
change of units

Repeater Station (RS): radio repeater outstations with or without subscriber interfaces

Terminal Station (TS): outstations with subscriber interfaces

ETSI
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3.2 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI EN 301 489-1 [1] and the following apply:

BER Bit Error Ratio

BS Base Station

CCs Central Controller Station

CHS CHannel Separation

CR Continuous phenomena applied to Receivers

CRS Central Radio Station

CS Central Station

CT Continuous phenomena applied to Transmitters

RS Repeater Station

TR Transient phenomena applied to Receivers

TS Terminal Station

TT Transient phenomena applied to Transmitters
4 Test conditions

4.1 General

41.1 Introduction

For the purposes of the present document, the test conditions of ETSI EN 301 489-1 [1], clause 4, apply as appropriate.
Further product related test conditions for fixed radio links are specified in the present document.

For emission and immunity tests the test modulation, test arrangements, etc., as specified in the present document,
clauses 4.1.2 to 4.3.2 shall apply.

4.1.2 Test conditions and configurations

This clause defines the test conditions and configurations for the emission and immunity tests as follows:

. atransmitter shall, as a minimum, comprise the element between E' and A’ of figure 1. Additionally the
transmitter may comprise any of the other elements from the transmitter chain shown in figure 1. If these
additional elements are part of the transmitter or system they shall also meet the requirements of the present

document;
Z' .| Processing . . . . - ' .
— Multiplexing R & Protection a Modulator ETransmitter A TF)EItF;rF -2 BNrgRA?g;Egi Feeder D
Switch

NOTE 1: For the purposes of defining the reference points, the branching network (B' to C') does not include a
hybrid.
NOTE 2: Points B' and C' may coincide, dependent on the equipment configuration.

Figure 1. Elements of a transmitter

. areceiver shall, as a minimum, comprise the element between A and E of figure 2. Additionally the receiver
may comprise any of the other elements from the receiver chain shown in figure 2. If these additional elements
are part of the receiver or system they shall also meet the requirements of the present document;

ETSI
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- Processing
FeederiBranChmg B R).( RF LA Receiver EDemodulator — & Protection i€l Demux | Z
Network Filter Switch

NOTE 1: For the purposes of defining the reference points, the branching network (B to C) does not include a

hybrid.

NOTE 2: Points B and C may coincide, dependent on the equipment configuration.

4.1.3

Figure 2. Elements of a receiver

atransceiver shall comprise as a minimum the elements E' to A" and A to E shown in figures 1 and 2, and
additionally it may comprise any combinations of the other elements. If these additional elements are part of
the transceiver they shall also meet the requirements of the present document;

the equipment shall be tested under conditions which are within the manufacturer's declared range of humidity,
temperature and supply voltage;

the test configuration shall be as close to normal intended use as possible;

if the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to
test the equipment while connected to the minimum configuration of ancillary equipment necessary to exercise
the ports;

ports which in normal operation are connected to ancillary or other equipment shall be either connected to
such equipment, or to a representative termination to simulate the input/output characteristics of the ancillary
or other equipment. Radio Frequency (RF) input/output ports shall be correctly terminated;

if the equipment has alarge number of ports, then a sufficient number shall be selected to simulate actual
operation conditions and to ensure that all the different types of termination are tested,;

ports which are not connected to cables during normal intended operation, e.g. service connectors,
programming connectors, temporary connectors etc. shall not be connected to any cables for the purpose of
ElectroMagnetic Compatibility (EMC) testing. Where cables have to be connected to these ports, or
interconnecting cables have to be extended in length in order to exercise the EUT, precautions shall be taken to
ensure that the evaluation of the EUT is not affected by the addition or extension of these cables;

the test conditions, test configuration and mode of operation shall be recorded in the test report.

Emission tests

The provisions ETSI EN 301 489-1 [1], clause 8 shall apply with the following modification:

4.1.4

For Point-to-Multipoint systems a communications link shall be established, which shall comprise of the
Central Station and a minimum of one Terminal Station. These stations are tested separately.

Immunity tests

The provisions of ETSI EN 301 489-1 [1], clause 9.1 shall apply with the following modifications:

Thetest configuration shall for transmitters be in accordance with the principle of figure 3, and for receiversit
shall be in accordance with the principle of figure 4, and for transceiver shall be in accordance with the
principle of figure 5.

The measuring equipment shall be located outside the test environment. Adequate measures shall be taken to
avoid any effects of the unwanted signal's on the measuring equipment.

ETSI
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Inside test environment Outside test environment
Transmitter a _ onitoring
Attenuator Receiver equipment
Signal
source

Figure 3: Test configuration for transmitters

During immunity tests the transmitter shall be operated at itsrated output power. The input to the transmitter shall bein
accordance with clause 4.2.1 (see figure 3). A communication link shall be established at the start of the test and be
maintained during the test.

Inside test environment Outside test environment
Receiver Attenuator H i | Signal
Transmitter source

Monitoring

equipment

Figure 4: Test configuration for receivers

During immunity tests for receivers, the wanted RF input signal, coupled to the receiver, shall be in accordance with
clause 4.2.3 (seefigure 4). A communication link shall be established at the start of the test and be maintained during
the test.

Inside test environment Outside test environment
RF output
Input . | Receiver Monitoring
Transmitter Attenuator equipment
RF input
Dutput . . i
D Receiver Attenuator 1 Transmitter Signal
source

Figure 5: Test configuration of transceivers

In the case of duplex transceivers where the transmitter and receiver cannot operate at the same radio frequency, the
wanted input signal, coupled to the receiver, shall be in accordance with clause 4.2.3. The transmitter shall be operated
at its rated output power, and with its input coupled to the output of the receiver (repeater mode) (see figure 5).

The same test configuration also applies where the transmitters and receivers operate at the same radio frequency.
The measurement shall be made in the mode of operation as required in this clause.
A communication link shall be established at the start of the test and be maintained during the test.

For the immunity tests of ancillary equipment without a separate pass/fail criteria, the receiver, transmitter or
transceiver coupled to the ancillary equipment, shall be used to judge whether the ancillary equipment passes or fails.

For Point-to-M ultipoint systems the minimum configuration shall comprise of one Central Station and one terminal
station, unless more terminal stations are required to establish a representative test configuration.

A communication link shall be established at the start of the test and maintained during the test, between the Central
Station and a Terminal Station(s).

ETSI
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These stations are tested separately.

4.2 Arrangements for test signals

4.2.1  Arrangements for test signals at the input of the transmitter
The provisions of ETSI EN 301 489-1 [1], clause 4.2.1 shall apply with the following modifications:

e  Theinput of the transmitter shall be coupled viathe normal input connector to the signal source shown in
figures 3 and 5.

. The wanted signal (s) shall be (a) representative baseband input signal (s) corresponding to normal operation.

4.2.2  Arrangements for test signals at the output of the transmitter
The provisions of ETSI EN 301 489-1 [1], clause 4.2.2 shall apply with the following modifications:

e  Toestablish acommunication link the wanted output signal shall be delivered from the transmitter RF output
via suitabl e attenuation through a coaxial cable or waveguide. Adequate measures shall be taken to minimize
the effects of unwanted currents on the external conductor of the coaxial cable or waveguide at the point of
entry to the EUT. Mismatch errors may be avoided by placing the attenuators close to the EUT.

. If the transmitter RF output cannot be recovered via connection another antenna of the same type may be used
to retrieve the wanted output signal from the transmitter.
4.2.3  Arrangements for test signals at the input of the receiver
The provisions of ETSI EN 301 489-1 [1], clause 4.2.3 shall apply with the following modifications:
. The wanted signal shall be a representative modulated RF input signal corresponding to normal operation.

. To establish a communication link the wanted input signal shall be applied to the RF input of the receiver viaa
coaxia cable or waveguide. Adequate measures shall be taken to minimize the effects of unwanted currents on
the external conductor of the coaxial cable or waveguide at the point of entry to the EUT. Mismatch errors
may be avoided by placing the attenuators close to the EUT.

. If the receiver RF input cannot be applied via connection another antenna of the same type may be used to
apply the wanted input signal to the receiver. The source of the wanted input signal shall be located outside of
the test environment.

. For digital equipment, including Point-to-Multipoint equipment, the input signal level shall be at a nominal
value of 15 dB above the receiver input level for a Bit Error Ratio (BER) of 1 x 10,

e  Theinput signal level for analogue equipment shall be set to 15 dB above the input signal level that produces
the reference signal to noiseratio. If the reference signal to noise ratio is not specified in the appropriate
product standard, the level specified by the manufacturer shall be used.

. These levels are close to normal operation and sufficient to avoid the broadband noise from the power
amplifiers, which generate the disturbing EM phenomena, from influencing the measurement.

4.2.4  Arrangements for test signals at the output of the receiver
The provisions of ETSI EN 301 489-1 [1], clause 4.2.4 shall apply.

ETSI
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4.3 Exclusion bands

4.3.0 General

The provisions of ETSI EN 301 489-1 [1], clause 4.3 shall apply as detailed below.

4.3.1 Exclusion bands for receivers
For the lower edge for the exclusion band:

EXband(lower) = Bandrx(lower) - NChWax
and for the upper edge of the exclusion band:

EXband(upper) = Bandrx(upper) + nChWgx
Where n=1 and ChWkx is the widest channel size supported by the EUT.

4.3.2 Exclusion bands for transmitters

The provisions of ETSI EN 301 489-1 [1], clause 4.3.2 shall apply.

5 Performance assessment

5.1 General

The provision of ETSI EN 301 489-1[1], clause 5.1 shall apply.

5.2 Equipment which can provide a communications link

The test arrangement and signals given in clause 4 apply to radio equipment or a combination of a radio equipment and
ancillary equipment which permits the establishment of a communications link.

5.3 Equipment which does not provide a communications link

If the equipment is of a specialized nature (see clause 6) which does not permit a communications link to be established,
such as protection switching equipment, or ancillary eguipment tested in isolation, (i.e. not connected to radio
equipment), the manufacturer shall define the method of test to determine the acceptable level of performance or
degradation of performance during and/or after the test. The manufacturer shall provide the method of observing the
degradation of performance of the equipment.

The performance assessment carried out shall be simple, but at the same time give adequate proof that the primary
functions of the equipment are operational.

54 Ancillary equipment

The provision of ETSI EN 301 489-1 [1], clause 5.4 shall apply.
5.5 Equipment classification

Radio link equipment covered by the present document is only intended for fixed use and powered either by AC mains
or DC power supply.
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Therefore, for emission and immunity tests only the requirements for radio and ancillary equipment for fixed use shall
apply (see ETSI EN 301 489-1[1], clauses 7.1 and 7.2, table 1 and table 2 respectively).

5] Performance criteria

6.0 Introduction

The equipment shall meet the minimum performance criteria as specified in clauses 6.1, 6.2 and 6.3, as appropriate.

6.1 Performance criterion for Continuous phenomena applied to
Transmitters (CT) and Receivers (CR)

The provision of ETSI EN 301 489-1 [1], clause 6.1 shall apply with the following modifications:
e  The communication link shall be maintained during and after the test.

e  The specific performance criteria of clause 6.3, for continuous phenomena, shall additionally apply.

6.2 Performance criterion for Transient phenomena applied to
Transmitters (TT) and Receivers (TR)

The provision of ETSI EN 301 489-1 [1], clause 6.2 shall apply with the following modifications:
e Thecommunication link shall be maintained after the test.

e  The specific performance criteria of clause 6.3, for transient phenomena, shall additionally apply.

6.3 Specific performance criteria

6.3.1 Digital signal ports

6.3.1.0 Introduction

The performance of the equipment shall be verified for digital signal ports:
. by measuring the number of induced bit errors on the main signal port during all exposures;
. by testing the functionality of the main signal port and the other signal ports after the exposure;
. by verifying that corruption of software and data held in memory has not occurred.

To alow for background errors which may occur at any time, the test can be repeated up to three times to determine any
correlation between eventual errors and the EMC phenomena.

6.3.1.1 Performance criterion for continuous phenomena

The number of bit errors at each individual exposure shall not exceed the maximum number of errors stated by the
manufacturer for intended operation.

The number of errorsis calculated as:
(the maximum bit error ratio specified by the manufacturer) x (bit rate) x (test time).

The test time istaken to be the dwell time at each frequency of the exposure.
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6.3.1.2 Performance criterion for transient phenomena

Loss of frame alignment or loss of synchronization is not allowed during each individual exposure. No alarms shall be
generated as aresult of the electromagnetic stress.

The above does not apply to surge testing where some loss of frame alignment may be expected. For this test, the EUT
shall operate as intended following the cessation of the exposure.

6.3.2  Analogue voice frequency signal ports

6.3.2.0 Introduction
The performance of the equipment shall be verified for anal ogue voice frequency signal ports:

. by measuring the audio signal break-through (demodulated 1 kHz) on the signal port during continuous
exposures in both signal path directions covering both analogue to digital conversion and digital to analogue
conversion;

. by testing the functionality of the main signal port and the other signal ports after the transient exposures,

. by verifying that corruption of software and data held in memory has not occurred.

6.3.2.1 Performance criterion for continuous phenomena

e  Thenoisesignal level received from the EUT measured in an impedance of 600 Q shall not be greater
than -40 dBm.

6.3.2.2 Performance criterion for transient phenomena

. The EUT shall return automatically to normal performance after the cessation of the exposure.
6.3.3 Ethernet and packet-data interfaces

6.3.3.0 Introduction

To interfaces operating in packet mode the criteria below apply.

6.3.3.1 Performance criterion for continuous phenomena

For interfaces which are intended for the transmission of third party data traffic, a selected port shall be connected to
test equipment (e.g. a data communications analyser) as a single Point-to-Point data link. Thiswill avoid excessive
failed transmission attempts caused by data collisions and bus contention problems.

Theinterface shall be suitably exercised and monitored throughout the test period for errored frames.

No more than 5 % additional errored frames above the quiescent level shall be permitted during the exposure.

6.3.3.2 Performance criterion for transient phenomena

The data link connection shall be maintai ned.

6.3.4 Service and maintenance interfaces
These type of ports are not intended to be permanently connected, and therefore is not subjected to immunity tests.

After the conclusion of immunity testsit shall be verified that the performance of these ports meets the manufacturer's
specifications.
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6.3.5  Synchronization interfaces

6.3.5.0 Introduction

The performance of dave clock ports shall be checked with the equipment synchronized with an external source.

6.3.5.1 Performance criterion for continuous phenomena

During the exposure, synchronization shall not be lost.

6.3.5.2 Performance criteria for transient phenomena
No alarm indications shall persist after the exposure.

The functional performance according to the manufacturer's specification shall be verified following cessation of the
exposure.

6.3.6 Remote alarm interfaces

6.3.6.0 Introduction

These interfaces are defined by the manufacturer.

6.3.6.1 Performance criterion for continuous phenomena

No false alarms shall occur during continuous exposures.

6.3.6.2 Performance criterion for transient phenomena

No false alarm indications shall persist after the exposure.

6.4 Performance criteria for ancillary equipment tested on a
stand alone basis

The provision of ETSI EN 301 489-1 [1], clause 6.4 shall apply.

7 Applicability overview tables

7.1 Emission

7.1.1 General

Table1in ETSI EN 301 489-1 [1], contains the applicability of EMC emission measurements to the relevant ports of
radio and/or associated ancillary equipment.

For fixed radio link equipment, only the part of table 1 which specifies the requirements for radio and ancillary
equipment for fixed use shall apply.
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7.1.2 Special conditions

The following specia conditions set out in table 1 relate to the EMC emission measurements and limits used in ETSI
EN 301 489-1[1], clause 8.

Table 1: Special conditions for EMC emission tests

Reference to clauses Special product-related conditions, additional to or modifying
in ETSI EN 301 489-1 [1] the test conditions in ETSI EN 301 489-1 [1], clause 8
8.2.3: Limits; NOTE 1: The radiated emissions from the enclosure of the radio equipment
Enclosure of ancillary equipment shall meet the same requirements as stated for the enclosure of
measured on a stand alone basis ancillary equipment in ETSI EN 301 489-1 [1], clause 8.2.
8.3.3: Limits; NOTE 2: The emission limits for DC power ports given in table 6 of ETSI
DC power input/output port EN 301 489-1 [1] shall apply.
7.2 Immunity

7.2.1 General

Table2in ETSI EN 301 489-1 [1], contains the applicability of EMC immunity measurements to the relevant ports of
radio and/or associated ancillary equipment.

For fixed radio link equipment, only the part of table 2 of ETSI EN 301 489-1 [1] which specifies the requirements for
radio and ancillary equipment for fixed use shall apply.

7.2.2 Special conditions

The following specia conditions set out in table 2 relate to the immunity test methods and performance criteriaused in
ETSI EN 301 489-1 [1], clause 9.

Table 2: Special conditions for EMC immunity tests

Reference to clauses in Special product-related conditions, additional to or modifying
ETSI EN 301 489-1 [1] the test conditions in ETSI EN 301 489-1 [1], clause 9
9.2.2: Test method; Test level:
Radio frequency electromagnetic field |For the frequency range 80 MHz to 690 MHz, test level shall be 3 V/m.
(80 MHz to 6 000 MHz) For the frequency range 690 MHz to 6 000 MHz test level shall be 10 V/m.
9.7.3: Performance criteria; Voltage interruptions:
Voltage dips and interruptions For voltage interruptions, temporary loss of function is allowed, provided the
function is self-recoverable or can be restored by the operation of the controls.
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Annex A (informative):

Relationship between the present document and the
essential requirements of Directive 2014/53/EU

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.11] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.1].

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of the present document given in table A.1 confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding essential requirements of that Directive and associated
EFTA regulations.

Table A.1: Relationship between the present document and
the essential requirements of Directive 2014/53/EU

Harmonised Standard ETSI EN 301 489-4

Requirement

Requirement Conditionality

Reference:

No Description u/iC Condition
Clause No

1 Emissions: Enclosure port 7.1.2 )

2 Emissions: DC power input/output 8.3 of ETSI C |Only where equipment has DC power input
ports EN 301 489-1 [1] and/or output ports with a cable length greater

than 3 m or from a vehicle power supply

3 Emissions: AC mains power 8.4 of ETSI C |Only where equipment has AC mains power
input/output ports EN 301 489-1 [1] input and/or output ports

4 Emissions: Harmonic current 8.5 of ETSI C |Only where equipment has AC mains power
emission EN 301 489-1 [1] input ports
(AC mains input port)

5 Emissions: Voltage fluctuations and 8.6 of ETSI C |Only where equipment has AC mains power
flicker EN 301 489-1 [1] input ports
(AC mains input ports)

6 Emissions: Wired network ports 8.7 of ETSI C |Only where equipment has wired network

EN 301 489-1 [1] ports

7 Immunity: Radio frequency 7.2.2 U
electromagnetic field
(80 MHz to 6 000 MHz)

8 Immunity: Electrostatic discharge 9.3 of ETSI U

EN 301 489-1[1]

9 Immunity: Fast transients common 9.4 of ETSI U
mode EN 301 489-1 [1]

10  |Immunity: Radio frequency common 9.5 of ETSI U
mode EN 301 489-1 [1]

11 Immunity: Transients and surges in 9.6 of ETSI C |Only where equipment is fitted to a vehicle
the vehicular environment EN 301 489-1 [1] power supply

12 Immunity: Voltage dips and 7.2.2 C |Only where equipment has AC mains power
interruptions input ports

13 |{Immunity: Surges, line to line and line 9.8 of ETSI C |Only where equipment has AC mains power

to ground

EN 301 489-1[1]

input ports and/or wired network ports

Key to columns:

Requirement:

No

Description

A unique identifier for one row of the table which may be used to identify a requirement.

A textual reference to the requirement.

Clause Number Identification of clause(s) defining the requirement in the present document unless another
document is referenced explicitly.
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Requirement Conditionality:

u/C Indicates whether the requirement is unconditionally applicable (U) or is conditional upon the
manufacturer's claimed functionality of the equipment (C).

Condition Explains the conditions when the requirement is or is not applicable for arequirement which is
classified "conditional".

Presumption of conformity stays valid only aslong as a reference to the present document is maintained in the list
published in the Official Journal of the European Union. Users of the present document should consult frequently the
latest list published in the Official Journal of the European Union.

Other Union legislation may be applicable to the product(s) falling within the scope of the present document.
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Annex B (informative):
Examples of Fixed Radio Link equipment within the scope of
the present document

B.1 Fixed Radio Systems; Point-to-Point equipment;
intended for operation in the frequency bands from
1,3 GHz to 86 GHz

The present document applies to Fixed radio link. Definitions of such Fixed Radio Link equipment and associated
ancillary equipment are found in the following functional radio standard:

. ETSI EN 302 217-2[i.5].

B.2 Fixed Radio Systems; Point-to-Multipoint equipment;
intended for operation in the frequency band
below 1 GHz and in frequency bands from 1 GHz to
40 GHz

The present document applies to Fixed radio link. Definitions of such Fixed Radio Link equipment and associated
ancillary equipment are found in the following functional radio standard:

. ETSI EN 302 326-2 [i.7].
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Annex C (informative):
Change history

Version Information about changes

¢ Radiated immunity testing to a continuous sweep between 690 MHz and
6 000 MHz at 10 V/m, as opposed to the previous frequency range of 80 MHz
311 to 1 000 MHz and 1 400 MHz to 2 700 MHz in earlier editions.
e New derivations of exclusion bands more closely linked to the operational
characteristics of the radio link(s) in the EUT.
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History
Document history

V121 August 2000 Publication

V131 August 2002 Publication

V1i4.1l May 2009 Publication

V211 November 2012 | Publication

V221 May 2015 Publication

V311 February 2017 Publication

V3.2.0 March 2017 EN Approval Procedure AP 20170606: 2017-03-08 to 2017-06-06
V321l April 2019 Publication

ETSI



	Intellectual Property Rights
	Foreword
	Modal verbs terminology
	1 Scope
	2 References
	2.1 Normative references
	2.2 Informative references

	3 Definitions and abbreviations
	3.1 Definitions
	3.2 Abbreviations

	4 Test conditions
	4.1 General
	4.1.1 Introduction
	4.1.2 Test conditions and configurations
	4.1.3 Emission tests
	4.1.4 Immunity tests

	4.2 Arrangements for test signals
	4.2.1 Arrangements for test signals at the input of the transmitter
	4.2.2 Arrangements for test signals at the output of the transmitter
	4.2.3 Arrangements for test signals at the input of the receiver
	4.2.4 Arrangements for test signals at the output of the receiver

	4.3 Exclusion bands
	4.3.0 General
	4.3.1 Exclusion bands for receivers
	4.3.2 Exclusion bands for transmitters


	5 Performance assessment
	5.1 General
	5.2 Equipment which can provide a communications link
	5.3 Equipment which does not provide a communications link
	5.4 Ancillary equipment
	5.5 Equipment classification

	6 Performance criteria
	6.0 Introduction
	6.1 Performance criterion for Continuous phenomena applied to Transmitters (CT) and Receivers (CR)
	6.2 Performance criterion for Transient phenomena applied to Transmitters (TT) and Receivers (TR)
	6.3 Specific performance criteria
	6.3.1 Digital signal ports
	6.3.1.0 Introduction
	6.3.1.1 Performance criterion for continuous phenomena
	6.3.1.2 Performance criterion for transient phenomena

	6.3.2 Analogue voice frequency signal ports
	6.3.2.0 Introduction
	6.3.2.1 Performance criterion for continuous phenomena
	6.3.2.2 Performance criterion for transient phenomena

	6.3.3 Ethernet and packet-data interfaces
	6.3.3.0 Introduction
	6.3.3.1 Performance criterion for continuous phenomena
	6.3.3.2 Performance criterion for transient phenomena

	6.3.4 Service and maintenance interfaces
	6.3.5 Synchronization interfaces
	6.3.5.0 Introduction
	6.3.5.1 Performance criterion for continuous phenomena
	6.3.5.2 Performance criteria for transient phenomena

	6.3.6 Remote alarm interfaces
	6.3.6.0 Introduction
	6.3.6.1 Performance criterion for continuous phenomena
	6.3.6.2 Performance criterion for transient phenomena


	6.4 Performance criteria for ancillary equipment tested on a stand alone basis

	7 Applicability overview tables
	7.1 Emission
	7.1.1 General
	7.1.2 Special conditions

	7.2 Immunity
	7.2.1 General
	7.2.2 Special conditions


	Annex A (informative): Relationship between the present document and the essential requirements of Directive 2014/53/EU
	Annex B (informative): Examples of Fixed Radio Link equipment within the scope of the present document
	B.1 Fixed Radio Systems; Point-to-Point equipment; intended for operation in the frequency bands from 1,3 GHz to 86 GHz
	B.2 Fixed Radio Systems; Point-to-Multipoint equipment; intended for operation in the frequency band below 1 GHz and in frequen

	Annex C (informative): Change history
	History

