Draft ETS| EN 301 489-31 V2.1.0 (2016-07)

ElectroMagnetic gﬁmpatlQmiy (EMC)
standard for radio.equipme ma‘nd services;
Part 31: Speuﬂ@?@hdm@r‘@ “for equipment
in the 94<Flg§to 315 kHz band for
Ultra Low Powe{%éflveQMgdlcal Implants (ULP-AMI)
and related penphem‘[ devices (ULP-AMI-P);
Harmonised Standard Q{ivérmg the essential requirements
of article 3. 1(15;@1‘ the Directive 2014/53/EU

\Q N


į�@�}���}��X�J\���
������:�:��5Б��|#�U?*%�+���w���Ɣ�l�t8���A*�ε��װG�Ϗ�E[	��!���ʏ�+贁��g�TA�&�oeb+$�KlɌc#���0

2 Draft ETSI EN 301 489-31 V2.1.0 (2016-07)

Reference
REN/ERM-EMC-337

Keywords

EMC, harmonised standard, LF, radio,
regulation, short range

ETSI

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

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

Siret N° 348 623 56200017 - NAF 742 C
Association a but nonucratif'enregistrée ala
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 2016.
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


=�/zr��dX�$ۼO=��rx�w.�����\n`�����"$x��yr^��S
��SL����?��9*�2�N��=�n���Ö)o�k�-£�H�H�9qi��y'�jh����xq0i��6�ǲA;��

3 Draft ETSI EN 301 489-31 V2.1.0 (2016-07)

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 7
3 Definitions, symbols and abbreviations .............coeieieii e s 7
31 DEfINITIONS. ...ttt et e et et e e te e e be e be e beeabeeaaesheesbeesbeesbeeseesaeesaeeseenseeaseenseeseesteeteentens 7
3.2 SYIMDOIS. ..ottt ettt b et b e et b e e e s e e bt sE et b e 4R e s e ek e AR e R e R e eR e e b e eR e e bt nh et eb e e e e b e e rere s 7
33 ADDIEVIBLIONS ...ttt ettt ettt e et e st e et e e tesaeesaeesaeesheeabeeabeeaseabeeebe e be e beesteensesneesaeesreenaeebeenreans 8
4 1= o o 1o TSRS 8
4.1 GBNENEL ...ttt bt h bbb E R e R e R R e R e RE e R e e R e R e ARt AR e R e Rt eR e e R e e e e EenR e beehe bt e e e e s 8
4.2 ArrangemMENtS fOr tESE SIONEAIS ... .iiee e i e et se e e et e e e ere e te e te e be e s teensesneesreesseesneenseenseans 8
4.2.0 GBINENEL ...t h b b e AR E e Re R e e E e R e R R e R e Rt b e e Rt e n e e R e R e benaeere e e enne s 8
42.1 Arrangements for test signals at the input Of traNSMITEENS.........ccveveieeie beenie e 8
4.2.2 Arrangements for test signals at the RF output of transmitters..........a e 9
4221 €T g1 o s SN O PSS 9
4222 ULP-AMI ranSmMitterS ....cc.ve e e Nttt Dttt e et e et e te e b e eneesbe e be e teenresneesanesns 9
4223 ULP-AMI-P Iransmittars........cciueeie el aitaeenreereere bt ome S eseessesssssseessessseessessessssssesssesssesssesnsesnnssnes 9
4.2.3 Arrangements for test signals at the REGAPULIOF TECEIVEN S .t 9
4.2.4 Arrangements for test signals at the QUEPUE Of FECEIVENSi. .o/ i 9
425 Arrangements for testing transmitter andreceiver together (as a system: ULP-AMI together with an
ASSOCIAEA ULP-AMI-P) ...t e e e teee ettt sttt sttt s e sttt e st bt e s b et e s e bestenenbestenensensenenns 9
4.3 RF exclusion band of radio eQUIPIMENE........co i et e e e e eente e e re e reeeeeneesnes 10
4.3.0 (CT= 0T o o S SO P SRS 10
431 EXClUSION DANAS FOF FECRIVES ...t 0 i ettt e et st b s ne e 10
4.3.2 EXClusion band for tranSMITIErS.......cci a5 ettt sae b e e 10
4.4 Narrow band responses of receivers or:receivers which are part of transCElVErS.......cccovvv v 10
45 NOIrMAl tESE MOTUIBLION ...t ettt ettt ettt e e st e st e st e e b e s e e saeesbe e beenbeeabeebeesbeesbeesbeeareensesnnennns 10
5 PErfOrMaNCE ASSESSIMIENL......... i afi e eeereeeies e st ettt et e e et e s e st eeesreeeesteeseeseesseensesseeseestesneenseseeeneensensens 10
51 GENEIAL ..o e i ettt ettt b et et e ehaeeheeeheeaheeareetesaeesaeeaheeabeenteeateeaeeeaaenreenreas 10
52 Equipment which can provide a continuous communiCation [iNK...........ccoeceiceeieereene e 11
5.3 Equipment which does not provide a continuous communiCation [iNK ...........cccoceerveieeirceeneeseese e 11
54 N e L= VA= (U] o] 1 USSR 11
55 o 0 TF o a =g 1ot oS ) o= o) o 11
6 S a0 0T oo ] (= - OSSO 11
6.1 Classification of ULP-AMI @nd ULP-AMI=P ...ttt et et be e 11
6.2 General PErfOIMENCE CIITEITAL ..o veueiteieete ettt et b et b e b et b e bbbt b b 12
6.3 Performance Criteria @and tabl@...........eo i 12
6.4 Performance criteria for continuous phenomena applied to transmitters ..........cocoviveveneinenc e 13
6.5 Performance criteria for transient phenomena applied to tranSMItters.........cccveceeeseecece e 13
6.6 Performance criteria for continuous phenomena applied tO FECEIVEIS........covivveeeiiesieece e 14
6.7 Performance criteriafor transient phenomena applied 10 FECAIVENS.........ccevvicereerecee e 14
7 APPHCEDIHTITY OVEIVIEW ...ttt e st e e ae st e sae e tesaeeeestesneensesreennens 14
7.1 Y O 4 TES S T o [T TSSOSO 14
7.1.1 GBNEN@l... .ttt ettt ettt et e e st et e e te s aeesheeehe e beeateeateehee ke ebe e beeteeaeeeheeeheebeeteenaeeteeeheeateeateereenreaaes 14
712 SPECTAI CONTITIONS.......eviectirte ettt bbb et b e et b e se st et et eb e s b e e ebesbeneebeebennenen 14
7.2 10010010 11 TSSOSO 14
7.2.1 GBNEN@l... .ottt ettt e bt et e et e e be e tesaeesheeehe e bt e teeateeheeebeebe e beeteeaeeaheeeaeebeeareeaaeeteeeheenteeareerennreanes 14
7.2.2 IS o = o0 1o [ o S 15

ETSI


Ӎ�;gH}6�a��x����R���X�=B�O˒�
����&�<�Ͱ�k��$����fw~6����7��6�Z�+�o+����}��A��������c;�Ә���g��_z�G�p���ܒ���l1v���

Annex A (normative):

Annex B (informative):

Annex C (informative):

4 Draft ETSI EN 301 489-31 V2.1.0 (2016-07)

Relationship between the present document and the essential

requirements of Directive 2014/53/EU .......cccccovveeieiecieiece e 18
Test fixturefor ULP-AMI (Simulated man) .........cccccceveeveeiecececeee e 20
Simultaneoustesting of ULP-AMI/ULP-AMI-P and parts covered by
ATMD .ottt nns 22
.............................................................................................................................. 23

ETSI


���I��/*���ڛ�3���1Τ��hTDH�[��+Ԉ��������-=�9���c���~��2�����r�jY�h����hEW̫�]�E��#��ک�)vר���Mx��E��3��.ϙ���۩1�

5 Draft ETSI EN 301 489-31 V2.1.0 (2016-07)

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

This 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 combined Public Enquiry and Vote
phase of the ETSI standards EN Approval Procedure.

The present document has been prepared under the Commission's standardi sation request C(2015) 5376 final [i.4] 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 ofithe.European Union-tinder that Directive, compliance with
the normative clauses of the present document given in table A.2 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 31 of a multi-part deliverable..Full-details of the entire series can be found in ETS
EN 301 489-1[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" 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 allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document together with ETSI EN 301 489-1 [1] covers the assessment of all radio transceivers associated
with inductive Ultra Low Power Active Medical Implant (ULP-AMI) transmitters and receivers operating in the range
from 9 kHz to 315 kHz and any associated external radio apparatus (ULP-AMI-Ps) transmitting in the frequency range
of 9 kHz to 315 kHz including external programmers and patient related telecommunication devicesin respect of
ElectroMagnetic Compatibility (EMC). Non-radio parts of the above equipment may be covered by other directives
and/or standards when applicable.

Technical specifications related to the antenna port and emissions from the enclosure port of the radio systems of these
devices 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.

The present document specifies the applicable test conditions, performance assessment, and performance criteriafor
assessment of the radio communications link for ULP-AMI and ULP-AMI-Ps.

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

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

The present document, together with ETSI EN 301 489-1 [1], contains requirements to demonstrate an adequate level of
electromagnetic compatibility as set out in Directive 2014/53/EU.{i:1].

2 References

2.1 Normative references

References are either specific (identified by dateof 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:

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 hyperlinksincltided 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 (V2.1.0) (04-2016): "ElectroM agnetic Compatibility (EMC) standard for
radio equipment and services, Harmonised Standard covering the essential regquirements of
article 3.1(b) of the Directive 2014/53/EU and the essential requirements of article 6 of the
Directive 2014/30/EU; Part 1: Common technical requirements".

[2] ETSI EN 302 195 (V2.0.1) (03-2016): "Ultra Low Power Active Medical Implants (ULP-AMI)
and accessories (ULP-AMI-P) operating in the frequency range 9 kHz to 315 kHz Harmonised
Standard covering the essential requirements of article 3.2 of the Directive 2014/53/EU".

[3] CENELEC EN 60601-1-2 (2007): "Medical electrical equipment - Part 1-2: General requirements
for basic safety and essential performance - Collateral standard: Electromagnetic compatibility -
Requirements and tests".

[4] CENELEC EN 61000-4-5 (2014): "Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques - Surge immunity test".
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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] Camelia Gabriel: "Compilation of the dielectric properties of body tissues at RF and Microwave
Frequencies', Physics Department, Kings College, London WC2R 2L S, UK.

[1.3] Void.

[i.4] 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, symbols.and-abbreviations

3.1 Definitions

For the purposes of the present document;-the terms and definitions given in ETSI EN 301 489-1 [1], ETSI
EN 302 195 [2] and Directive 2014/53/EU [i.1] apply,unless otherwise ascribed herein.

emission bandwidth: bandwidth between two pointsthat are 20 dB down on either side of the frequency with the
maximum level in the modulation envelope

environmental profile: range of environmental’ conditions under which equipment within the scope of the present
document is required to comply with the provisions of the present document

H-field test antenna: electrically screened loop or equivalent antenna, with which the magnetic component of the field
can be measured

life supporting equipment: equipment or system that includes at least one function that isintended to actively keep
alive or resuscitate patients and the failure of whichislikely to lead to seriousinjury or death of a patient

non-radio part: those portions of a device not used for communication via electromagnetic waves
radio part: that portion of a device used for communication via electromagnetic waves
Ultra Low Power Active Medical Implant (ULP-AM): radio part of an active medical implant

Ultra Low Power Active Medical Implant Peripheral device (ULP-AMI-P): radio part of equipment outside the
human body, including body worn devices and monitors, used to program and/or control or receive data from an
ULP-AMI

3.2 Symbols

For the purposes of the present document, the symbols given in ETSI EN 301 489-1 [1], ETSI EN 302 195 [2] and
Directive 2014/53/EU [i.1] apply.

ETSI
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3.3 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI EN 301 489-1 [1], ETSI EN 302 195 [2] and
Directive 2014/53/EU [i.1] apply, unless otherwise ascribed herein.

AC Alternating Current

AIMD Active Implantable Medical Device

AMI Active Medical Implant

DC Direct Current

EMC ElectroMagnetic Compatibility

EUT Equipment Under Test

ISM Industria, Scientific and Medical

RF Radio Frequency

ULP-AMI Ultra Low Power-Active Medical Implant

ULP-AMI-P Ultra Low Power-Active Medical Implant Peripheral device

4 Test conditions

4.1 General

For the purposes of the present document, the test conditions of ETSI EN 301 489:-1.[1], clause 4 shall apply as
appropriate. Further product related test conditions for equipment covered by the'scope of the present document are
specified herein.

For emission and immunity tests the normal test modulation,test arrangemenits, etc., as specified in the present
document, clauses 4.1 to 4.5 shall apply.

Whenever the Equipment Under Test (EUT) is'provided with:a detachable antenna, the EUT shall be tested with the
antenna fitted in a manner typical of normal-intended use;.Uinless atherwise specified. If the EUT can be used with
several types of antennathe test shall be repeated for each type-of antenna.

Active Medical Implant inductive devices are designed'tobe implanted within a human body. These radio systems are
isolated from disturbances by the surrounding body:tisstie. In order to adequately assess the EMC characteristics of
active medical implants devices as they are intended'to be used, the use of a simulated man is permitted. See annex B
for additional details. The provisions of annex:B are intended to provide an operational environment that simulates, to
the extent possible, actual usage conditions-forinternal implanted devices. It may be necessary to use this or another
appropriate special fixture when making-emission measurements and immunity tests with radiated RF fields.

4.2 Arrangements for test signals

4.2.0 General

The provisions of the ETS| EN 301 489-1 [1], clause 4.2 shall apply.

4.2.1 Arrangements for test signals at the input of transmitters
The provisions of the ETSI EN 301 489-1 [1], clause 4.2.1 shall apply with the following modifications:
. The transmitter shall be modulated with normal test modulation as specified for that type of equipment

(clause 4.5). Where transmitters do not have a modulation input port, the internal equipment modulation shall
be used.

ETSI
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4.2.2 Arrangements for test signals at the RF output of transmitters

4221 General
The provisions of the ETSI EN 301 489-1 [1], clause 4.2.2 shall apply with the following modification:

. The manufacturer may provide a suitable companion receiver or another device that can be used to set up a
communications link and/or to receive messages.

4.2.2.2 ULP-AMI transmitters
For ULP-AMI transmitters the test fixture described in annex B may be used.

The manufacturer shall provide a suitable receiver or aternate technique that can be used to monitor the medical
implant communications link.

4.2.2.3 ULP-AMI-P transmitters
The provisions of the ETSI EN 301 489-1 [1], clause 4.2.2 shall apply with the following modifications:
. ULP-AMI-Ps are designed to be used external to a human body;
. the manufacturer shall provide a suitable receiver or alternate technique that«can be used to monitor the
medical implant communications link.
4.2.3  Arrangements for test signals at'the RFinput of receivers
The provisions of ETSI EN 301 489-1 [1], clause 4.2.3 shall apply- with the following modifications:

e thewanted RF input signal, coupleddothereceiveryshall be modulated with normal test modulation as
specified for that type of equipment’(clause 4.5);

e thelevel of the wanted RF input signal shall bessufficiently above the threshold sensitivity level to provide
reliable communication of the receiver, but.in alf-Casesit shall be below the overload characteristics of the
receiver;

. the manufacturer shall provide a suitabletransmitter that can be used to set up the medical implant
communicationslink if needed.
4.2.4  Arrangements for test signals at the output of receivers
The provisions of ETSI EN 301 489-1 [1], clause 4.2.4 shall apply with the following modification, if appropriate:

If direct access to the receiver output of the ULP-AMI and associated ULP-AMI-P is not possible, then the
manufacturer shall provide the method by which the receiver's functionality can be monitored during the immunity
tests.

4.2.5  Arrangements for testing transmitter and receiver together
(as a system: ULP-AMI together with an associated ULP-AMI-P)

The provisions of ETSI EN 301 489-1 [1], clause 4.2.5 shall apply with the following modification:

The transmitter of an ULP-AMI and the receiver of an associated ULP-AMI-P or the receiver of an ULP-AMI and the
transmitter of an associated ULP-AMI-P may be tested together, if appropriate and agreed by the manufacturer and the
test laboratory (size of devices, etc.).

In this case both EUTs shall be located in their respective test environment and exposed simultaneously to the EMC
phenomena.

ETSI
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4.3 RF exclusion band of radio equipment

4.3.0 General

The emission measurement and immunity test exclusions are referred to as "exclusion bands' and are defined in the
clauses4.3.1 and 4.3.2.

The frequency, on which the EUT isintended to operate, shall be excluded from conducted and radiated RF immunity
tests.

The frequency on which the transmitter part of the EUT isintended to operate shall be excluded from emission
measurements when performed in transmit mode of operation.

During emission measurements, a frequency exclusion band does not apply for the receiver part of ULP-AMIs and/or
associated ULP-AMI-Ps.
4.3.1 Exclusion bands for receiver

No measurements or conducted and radiated RF immunity test shall be performed below 315 kHz.

Table 1: Void

4.3.2 Exclusion band for transmitters

For wide band transmitters, i.e. transmitters in a non-channelized frequency band;'the exclusion band is twice the
intended operating frequency band (i.e. 315 kHz or less)centred on the centre frequency of the intended operating
frequency band.

In case the receiver and transmitter are tested together-as a system«(see’clause 4.2.5) the exclusion band defined for
receiver or the exclusion band defined for transmitters shall:be used, whichever is greater.

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

The provision of ETSI EN 301 489-1[1], clatise 4.4 shall apply.

4.5 Normal test modulation

The RF carrier shall be modulated with atest signal that produces specific selective messages or commands as stated by
the manufacturer, representing a practical selection of usable selective messages’commands. The manufacturer shall
declare the format of the modulation signal and any error detection and correction involved. Where transmitters do not
have a modulation input port, the internal equipment modulation is used.

) Performance assessment

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

The manufacturer shall at the time of submission of the device(s) for test, supply the necessary general information as
requested in ETSI EN 301 489-1 [1], clause 5.1. Additionally he shall supply the following product-related information:

e theclass of the device selected by the manufacturer according to table 2 (see clause 6.1).

The performance assessment is dependent on whether the type of deviceisan ULP-AMI or an ULP-AMI-P.
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