Final draft ETS| EN 301 489-34 V2.1.1 (2017-04)

ElectroMagnetic @iﬁapatlb\mty (EMC)
standard for radlo@prmqm and Services;
Part 34:. Specific condltlgﬂE for E)@é;"hal Power Supply (EPS)
%ﬂg@‘bb Leﬁhvbnes
Harmonised Standz-mj bovérmg the essential requirements
of article 6 of&;ﬁectlve 2014/30/EU

S
¥ \N
R\


���a�\;�ӫ�&���J�ᾆ�ǠL����^;��Y����cM���[�ҹ?��*�����o��;���F���B侮@+P�7�f�
W�iT��h��f(=|1����[���J�d�,:F�	cR��`�

2 Final draft ETSI EN 301 489-34 V2.1.1 (2017-04)

Reference
REN/ERM-EMC-339

Keywords
EMC, harmonised standard, mobile, radio

ETSI

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

Tel.: +334 9294 42 00 Fax;+33 4 93 6547 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nofilucratif'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 only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

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

© European Telecommunications Standards Institute 2017.
All rights reserved.

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

ETSI


����af\y�=εN�P������]�MY����J=�K^�+4	�)��a�!�
�LKZ����J�����$���縄��
��i������ǁ�!���6��P��\��C�����6��NL�#.�Rݟ��

3 Final draft ETSI EN 301 489-34 V2.1.1 (2017-04)

Contents

Intellectual Property RIGNES.... ..ot e e b e 5
01 Yo (o ST 5
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 5
1 o0 0L SR 6
2 L= £ 101 S 6
21 NOFMBLIVE FEFEIEINCES .....cutieiitiite ittt ettt sttt h ettt e e besb e ek e s bt e bt e ae e e e s bese e besheeb e e ae e s e eean e besaeebenneennennen 6
2.2 INfOrMELIVE FEFEIENCES. ... ettt e b b bbbt e e e e se e b e s bt eb e et e e e e e se e et e saeebeeneennennens 6
3 Definitions and @DDreVIaLiONS...........coviieieeeee et 7
31 DEfINITIONS. ...ttt et e et et e e te e e be e be e beeabeeaaesheesbeesbeesbeeseesaeesaeeseenseeaseenseeseesteeteentens 7
3.2 ADDIEVIBLIONS ...ttt ettt ettt et e et e st e et e e testesaeesaeesaeebeeaseeaeeebeeebe e be e beenbeensesaeesaeesreeaaeereenreans 7
4 1= 0 o 1 1o TSR SSSPR 8
41 GENEIAl ..ottt e et et et e et e eaeeehe e be e bt teehteaheeeheeateebeateeaeeeaeebeeteeareeaeeabeeteeteenreenrenaeesaes 8
4.2 ArrangemMeENtS fOr tESE SIONEAIS ......iieeiee ettt e e e e ae e et e te e te e beesteensesneesreesreesneenseenseans 8
4.3 RF exclusion band of radio communiCations QUIPMENL............cccveierieiee e seeseesee e eee e sreesree e e e sreesreeneees 8
4.4 Narrow band responses of receivers or receivers which are part of tranSCelVeErS........ccoovvvveeceeseccecce e 8
4.5 NOIMal tESE MOAUIBLION ...tk ettt bbbt e et e besn et e saeebenneenneneens 8
4.6 Representative generiC tESE 1080 .........ueiee et ee s et b e e e s e e ste e aeeeeeaeenseenaesreenreenaenn 9
5 PErfOrMEaNCE BSSESSITIENL........coueiieriirieriesie e ee s haF e smeesreseesseneesssin onbin b e seseessessesseseeneeneeneesessesseneessensenens 9
6 (S 00 To o ] (- T SO 9
6.0 LTS 0T T o T S PSSR U PR UR VS ORRR 9
6.1 Performance criteriafor EPS.............. il sl i e e 9
7 Applicability OVErVIEew tabIEs....... 0 o A et s re e 10
7.0 GENEIAl ..ot v de Gyt e a3 200+ a i e g e neeete e beenbeeabeeheeeheeeheeeheeabeeteeaeeeaeeareebeenteenteeaeeeneenreenres 10
7.1 EMC requirementS fOr @MISSION.........cuiuier e e e st seeseeseseee et st se e eb bbb s st b st s bbbt b e ens 10
7.2 EMC requirements fOr IMIMUNITY ...........oo e 0 i et b e b e sne e ens 10
8 Methods of measurement and limits fOFEMEC @MISSIONS ......cccviieieieeiere et 11
8.1 BI=S Aot 10 8= o SRS 11
8.2 ENClOSUre Of EPS @QUIPIMENT ... 0 c i e ceesee st esteete et e et e stee e e eeteseesaesaeesaeesseenseestesseesseesseesseeseensenneennes 11
8.2.0 Configuration of enclosureof EPS @QUIPIMENT...........ccviiieiiiieseeseese e et e e e e ee e s 11
821 LIS 0101170 R SRR 11
8.2.2 I 3T SO STRSPS 11
8.3 D C POWET QUEPUL PONES ...ttt sttt sttt sr st e e se e r e bt et e e e e e n e se e R e s bt bt e s e nennesrenresaeene e e enre e 11
8.3.0 Configuration of DC POWESN OULPUL POITS......ccuerueuerterieuenterieeeteseeeeresseseesesreseesesseseesesbeseeseebeseenesseseesesseseesens 11
831 D= {411 (o] o SRRSO S PRRRPRRR 11
8.3.2 TESEMELNOU ...ttt et e st esae e s teesbeeabeeaeeeaeeebeesbeebeenbeentesaeesaeesreabeenrenns 12
8.3.3 T 411 SRRSO 12
8.4 AC MAINS POWES TNPUL POITS. ....ccvetiueetireeeetestee ettt ettt ee et se e b e ese bt s e e ebesseaeeb e se e e e bt se e e eb e sb e s eseebeneeneenenneneenis 12
8.4.0 Configuration of AC MaiNS POWES INPUL POES......ccueiueieeseesieeieeieeaesaeseeseesseesseesesseesseesseessesssesssssnsesnes 12
84.1 (D= 1T 0Tl (o] PP P PSR TOTPTURTUPURPSRI 12
8.4.2 LIS 01011470 o TSRS 12
8.4.3 I 3T ST STRSTS 12
8.5 Harmonic current emissions (AC MaiNS iNPUL POMT) ....c.veeiieieeieseeseesiesse e see e e ere e e e e se e e seeseesneesnes 12
8.6 Voltage fluctuations and flicker (AC MaiNS INPUE POFL) ...o.veueevereeerierieeeie ettt r e ere e 12
9 Test methods and 1evelS for iIMMUNITY TESES ......ccviieie e e 13
9.1 TESE CONFIGUIBLION. ...ttt ettt bbb e bt b et b e b et b e s b e e e bt e b e e eb e s b et eb e sb e e eb e sbe e ebesreneenens 13
9.2 Radio frequency electromagnetic field (80 MHZ t0 6 000 MHZ) ......c.ooiiieiiiiniciiecre s 13
9.2.0 Configuration of EPS for Radio frequency electromagnetic field (80 MHz to 6 000 MHz) test................ 13
9.21 (D= 1T 0Tl (o] PP P PSR TOTPTURTUPURPSRI 13
9.2.2 LIS 01011470 o TSRS 13
9.3 e ol 0 S = oo S o 7= o TP 14
9.3.0 Configuration of EPS for electrostatic diSChargetest .........cvevvveiie e 14

ETSI


�j�������ڊ�;��b=��ȟ����K��A��
������.}�>�oL��F�0)�%s���:g��ŷ�Q����Ħ���`����1��L�Frʭ����˄]�f�O�N��8Id�.$[�>x�]

4 Final draft ETSI EN 301 489-34 V2.1.1 (2017-04)

931 (D= 1T 0Tl (o) PO TSP PR O TP URTUPURURRI 14
9.3.2 TESEMELNO ...t et bbbt e b e s et e bt s bt e b e e heea s e e e sb e besbeebesneene e s ennas 14
94 Fast transients, COMIMON MOGE ..........ereeieriertirie ettt ettt r ettt b et e e s e b sa e e b e bt ebeese e e e nbeseeebesaeenee e enrenes 14
9.4.0 Configuration of EPS for Fast transients, Common MO tESE ..........cccevveiieceesieeseeeee e 14
94.1 (D= 1T 0Tl (o] PP TP STO TP URTUPTURPSRI 14
9.4.2 TESEMELNOA ...t et bbbt e e b e s et e bt e bt e b e e h e e as e e e sb e besbeeb e s aeene e e ennas 15
9.5 Radio frequenCy, COMMON MOUE.........co.iiiiriiiet ettt se et b et b e bt a e bt se s b b sesbe b neens 15
9.5.0 Configuration of EPS for Radio frequency, common MOTE LESE.........ccovrieererienire st 15
951 D=, 11 0T (o) o OO RPSRR 15
9.5.2 QLIS 30101510 PR S 15
9.6 Transients and surges in the vehicular ENVIFONMENE...........coiiiiiiiiie e 15
9.7 Voltage dips and iNEEITUPBLIONS...........uiiieiieeee ettt et e e e e e ae s e saeesaeeseeeesse e seenteeneeeneensensanns 15
9.7.0 Configuration of EPS for Voltage dips and interruptioNSTeSt ...........cccevcvevierieeeeseeseeeee e 15
9.7.1 (D= 1T 0Tl (o] PP TP STO TP URTUPTURPSRI 16
9.7.2 TESEMELNO ...ttt e bbbt e e b e s et e bt e bt e b e e h e e st e e e sb et e sbenbesneene e s ennas 16
9.8 ST 01T PSPPSR 16
9.8.0 Configuration Of EPS fOr SUFGETESE ......eoiiee ettt sttt e te e ae e 16
981 D=, 1T 0T o) o PR 16
9.8.2 QLIS 30101510 PR S 16
Annex A (informative): Relationship between the present document and the essential
requirements of Directive 2014/30/EU ........ccccovveeieieeieiicese e 17
Annex B (informative): Rationales considered in drafting ETSI EN=301 489-34.........cccccevveeennene 18
Annex C (informative): Global cellular uplink test freqUeNCIES . il 19
Annex D (informative): Change NISLOrY ...l e e g ettt 21
TS (0 T L S e T I e S PRRSRN 22

ETSI


8�hW>������o��U���v���ϣ9�{�A.0L�	y<|��2�!�꼓-E��u�����&#���[�~�D���P�!��H�Q�
��*_������IY������rX��Q���#F�7�;�ɰ�ɦ�

5 Final draft ETSI EN 301 489-34 V2.1.1 (2017-04)

Intellectual Property Rights

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

Foreword

Thisfinal draft Harmonised European Standard (EN) has been produced by ETSI Technical Committee
Electromagnetic compatibility and Radio spectrum Matters (ERM), and is now submitted for the V ote phase of the
ETSI standards EN Approval Procedure.

The present document has been prepared under the Commission's standardisation request C(2016) 7641 final [i.9] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/30/EU on the harmonisation
of the laws of the Member States relating to electromagnetic compatibility (recast) [i.1].

Once the present document is cited in the Official Journal of the European Unionmunder 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 34 of a multi-part deliverable. Full'detail siof the entire series can be found in part 1 [1].

Proposed national’transposition dates

Date of latest announcement of this EN (doa): 3 months after ETSI publication
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 6 months after doa

Date of withdrawal of any conflicting National Standard (dow): 18 months after doa

Modal verbs terminology

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

"must” and "must not" are NOT 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 the common external power
supply (EPS) for use with data-enabled mobile telephones as described in CENELEC EN 62684 [3].

The present document covers the essential requirements of article 6 of Directive 2014/30/EU under the conditions
identified in annex A.

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.

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: Whileany 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): "ElectroMagnetic 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
reguirements of articlte 6 of-Directive 2014/30/EU".

[2] CENELEC EN 61000-4-6:2009: *Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques - Immunity to conducted disturbances, induced by radio-frequency
fields'.

[3] CENELEC EN 62684.2010: ™ Interoperability specifications of common external power supply

(EPS) for use with data-enabled mobile telephones’.

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 2014/30/EU of the European Parliament and of the Council of 26 February 2014 on the
harmonisation of the laws of the Member States relating to electromagnetic compatibility (recast).

[i.2] Void.

[i.3] Void.

[i.4] Void.

[i.5] Void.

ETSI
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[i.6] Void.

[1.7] ETSI EN 301 489 (al parts): "ElectroMagnetic Compatibility (EMC) standard for radio equipment
and services'.

[i.8] Void.

[i.9] Commission |mplementing Decision C(2016) 7641 final of 30.11.2016 on a standardisation

reguest to the European Committee for Standardisation, to the European Committee for
Electrotechnical Standardisation and to the European Telecommunications Standards I nstitute as
regards harmonised standards in support of Directive 2014/30/EU of the European Parliament and
of the Council of 26 February 2014 on the harmonisation of the laws of the Member States relating
to electromagnetic compatibility.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in clause 3 of ETS| EN 301 489-1 [1] and the
following apply:

adaptor: device with aUSB Micro-B receptacle/plug connecting.to a specific non USB Micro-B connector
NOTE: An Adaptor can aso be acable.
enclosure port: physical boundary of the apparatus threugh wihich electromagnetic fields may radiate or impinge

External Power Supply (EPS): Common external, Power-Supply (EPS)with an AC input which meets the requirements
of the specifications given in CENELEC EN 62684 [:3]

port: particular interface, of the specified.equipment (apparatus);with the electromagnetic environment

EXAMPLE: Any connection point on an equipmentintended for connection of cablesto or from that equipment
is considered as a port (see figure 1)

Enclosure port
AC power port Antenna port

DC power port APPARATUS Signal/control port

Earth port Wired Network port

Figure 1. Examples of ports

NOTE: Aninterface, which uses optical fibre, isnot a port for the purposes of testing because it does not interact
with the el ectromagnetic environment within the frequency range, which is applicable for the present
document. An optical fibre interface may still be used in the assessment of performance.

representative generic test load: EPS load which fully exercise the EPS and is supplied by the EPS manufacturer
NOTE: E.g.asinclause4.3.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in clause 3 of ETSI EN 301 489-1 [1] and the
following apply:

AC Alternating Current
AMN Artificial Mains Network
DC Direct Current

ETSI


�i�,�y�pr�"T�JeW����|��\���E����O��[FG��YNs������^|Z>H��0�N:�bŅ��x����#9��"v���I��"[�ʣ�Zig��
���V���Tg��o�so������

8 Final draft ETSI EN 301 489-34 V2.1.1 (2017-04)

DCS Digital Cellular System
EMC ElectroMagnetic Compatibility
EPS External Power Supply
ESD Electro Static Discharge
EUT Equipment Under Test
PCS Personal Communications Service
RF Radio Frequency
rms root mean square
UE User Equipment (Mobile station)
UMTS Universal Mobile Telecommunication System
4 Test conditions
4.1 General

The present document relates to the testing of the EPS, and seeks to ensure that an EPS which is compliant to the
provisions of the present document will, when used with a compatible UE which is compliant to the applicable
provisions of the ETSI EN 301 489 [i.7], comply with the requirements of ETSI EN 301 489-1 [1].

The present document describes testing the EPS with a Representative generic test load, which isintended to emulate a
UE for the purpose of testing the EPS.

Because the choice of UE may have some impact on the EMC performance of the EPS certain criteria and/or limits
have been tightened beyond those applied in the case of testing intended to determine the compliance of a specific
EPS - UE combination. Such specific combinations may be tested as described in other parts of the ETSI

EN 301 489 [i.7], but such testing does not demonstrate compliance to.the requirements of an EPS.

The provisions of ETSI EN 301 489-1 [1], clause 4.2 shall apply with the following modifications:
. The EPS shall be connected with.a Representative generic test load exercising the DC output port.
e Adequate measures shall be taken to avoid the effect of immunity RF test signal's on the measuring equipment.

. M easurements shall be taken with the cable supplied with the EPS at the USB Micro-B port. The type and
length of cable used shall be recorded.in the test report.

4.2 Arrangements-for test signals

Adequate measures shall be taken to avoid the effect of immunity test signal's on both the measuring equipment and the
signal sources for the wanted signal s located outside the test environment.

4.3 RF exclusion band of radio communications equipment

Not applicable.

4.4 Narrow band responses of receivers or receivers which are
part of transceivers

Not applicable.

4.5 Normal test modulation
Not applicable.

ETSI
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4.6 Representative generic test load

An EPS Representative generic test load which is representative of a UE shall have the following characteristics:
e A USB Micro-B socket connection.
. An input capacitance of 1uF in parallel with the EPS output.

e Aninput impedance with switchable range of:

10k Q (for 0 % rated current).

- Selection of resistances to obtain the currents and output voltages of the test procedures.
NOTE: Current range 500 mA to 1 500 mA, see CENELEC EN 62684 [3].

- A resistance to obtain Maximum rated current.

e A shielded casing/enclosure as given in CENELEC EN 62684 [3].

) Performance assessment

ETSI EN 301 489-1 [1], clause 5 shall apply with the following modification stated in‘clause 6.

5] Performance criteria

6.0 General

For the EPS, the performance criteria are-based-on a UE intended to be used with the EPS. For some specific test cases
adifferent compliance level and/or performance criteriahas:been defined in order to ensure the compliance at the UE
and EPS.

The performance criteria are used to make a decision:on whether an EPS passes or failsimmunity tests.
For the purpose of the present document two categories of performance criteria apply:
. performance criteriafor continuous phenomena applied to EPS;

e  performance criteriafor transient phenomena applied to EPS.

6.1 Performance criteria for EPS

For an EPS the performance criteria for continuous phenomena shall meet the requirements whilst tested with the
representative generic test load as given below.

The EPS shall meet its specification points on voltage ranges as given below, during and after continuous phenomena
and after transient phenomena:

. Output Voltage 5V £ 0,25 V from no load to maximum output current measured at the USB Micro-B plug,
while connected to the generic test load defined in clause 4.6.

While the parameters above should be monitored at the USB Micro-B plug, the reference for the output voltage is the
USB Micro-B plug for an EPS with captive cable and the Standard-A plug for an EPS with detachable cable.

The above criteria shall also be met after exposure to transient phenomena.

ETSI
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The following criteria shall be met after exposure to all immunity phenomena tests:

. Output Voltage Ripple (Under load conditions from idle to full): 80 mVp-p measured at 20 MHz bandwidth
using the test method as defined in CENELEC EN 62684 [3].

7 Applicability overview tables

7.0 General

The applicability overview (tables 1 and 2) give an overview about all EMC tests specified in the present document for
EPS equipment.

All tests are port-related EMC tests.

7.1 EMC requirements for emission

Table 1: EMC emission requirements for EPS equipment
specified in the present document, overview

Phenomenon Application Equipment test Reference clause in the
requirement EPS present document
radiated emission enclosure of EPS applicable 8.2
equipment

conducted emission |DC power output port applicable 8.3
conducted emission |AC mains input port applicable 8.4
harmonic current AC mains input.port applicable 8.5
emissions

voltage fluctuations |AC mains input pert applicable 8.6

and flicker

NOTE: Conducted emission‘tests-for wired netwerk port are not applicable.

EMC emission requirements for EPS equipment shall be as specified in table 1.

7.2 EMC requirements for Immunity

Table 2: Immunity requirements for EPS equipment
specified in the present document, overview

Phenomenon Application Equipment test Reference clause in the
requirement EPS present document
RF electromagnetic field |enclosure of EPS applicable 9.2
(80 MHz to 6 000 MHz) equipment
electrostatic discharge enclosure and DC applicable 9.3
power output port
fast transients common DC and AC power ports applicable 9.4
mode
RF common mode DC and AC power ports applicable 9.5
0,15 MHz to 80 MHz
voltage dips and AC mains power input applicable 9.7
interruptions ports
surges, line to line and line |[AC mains power input applicable 9.8
to ground ports
NOTE: Transient and surges tests for DC power input ports are not applicable.

EMC immunity requirements for EPS equipment shall be as specified in table 2.
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