Draft ETS| EN 303 454 v1.1.0 (2017-03)

Short Range@&éwces SSBD)
Metal and object, g‘etec(@n sensors

in the frequency-ra ﬁ’g§ 1 R‘HZ to 148,5 kHz;
Harmonised standar%@q@ermgﬂ ie essential requirements
of article’3. ?ofﬁﬁ’eﬂttlve 2014/53/EU


���'.�Ӓ��Y#`�
<��v��*�����4ʇ�p��ĥ�&O����p�70�J`Q�6�W�FC���kn�ր�S��?J�V�d�[�씷Ҿa�l-2��m����CZ��L�nL���ԍ\������

2 Draft ETSI EN 303 454 V1.1.0 (2017-03)

Reference
DEN/ERM-TG28-542

Keywords

harmonised standard, inductive, measurement,
SRD

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 nonJucratifienregistrée 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 availablein 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


���pЊ�ߌ�
C�_��y�
�`@'�$
��(���jb6PGNU�\t��ĳ�k^=	:l������ni�~�L�÷������i>1o�Z���;�R{"���i�׉�.�'Ɩp�=�G���e��|���

3 Draft ETSI EN 303 454 V1.1.0 (2017-03)

Contents

Intellectual Property RIGNES.... ..ot e e b e 5
01 Yo (o ST 5
AV TeTo = L= g oS = 011 070] oo | OSSPSR 5
gL [N o1 o] o PSSR 5
1 o0 o< TSP PP PP PRSI 7
2 REFEIBINCES .....ccee ettt s bt bt s e et e e e e et et e st e be e bt sE e et e b e e et e neenenbenbeneens 7
21 NOFMBLIVE FEFEIEINCES ....ccuteeeitiite ittt sttt ettt e se e be s bt b e bt eh e e ae e e e s bese e e ke sbeeb e e ne e s e besb e besaeebesneennennen 7
2.2 INfOrMELIVE FEFEIENCES. ... ettt b bbbt h et e e e se e ke s bt bt et e s e e e sn et e saeebenneennennen 7
3 Definitions, symbols and abbrevialions .............ocvieeeriieere e 8
31 D= T 0T (0] USRS 8
3.2 SYIMDOIS. ..ottt et et b e st b e e et bt s e e st e bt se e st b e 4R e R e ekt SR e RE Rt e R e e b e nR e e bt nR et eb e e e e ebenre e ere s 9
33 Y o] 1=V 0] SRS TRSRRR 9
4 Technical requirements SPECITICAIIONS .......cceiveeieiicicce e e s re e besreas 9
4.1 ENVIironmental CONAITIONS.........co.iiuiiiiieiee ettt et bbbt e e b e sr et saesb e s e eneeneen 9
4.2 (€T 0T O AP U PP PP USOTRP 10
421 Wanted performanCe CrItEITaL.......coireiririeriiee et ettt 10
4.2.2 OPEratioNal MOUES.........coiuiiitiiieieeeriereeierie s e re s seese s gl e oE e e ee b s beseebe st eneebesbeseebesbeseesesbesneneas 10
4.2.3 Presentation of equipment fOr tEStiNG PUMDOSES 5. cui.tverererreee it syt e s e seesessesessessesessessesessessenessessenens 10
4.3 Transmitter conformanCe reqUITEMENTS............ Ko o B et h e et Lottt sttt sb e s eb e e eb e neene s 11
431 Operating Frequency RaNGE (OFR) ... it @i veeuerrereeee s 552 Aottt et see et e e et seesesbesre e esesnesnesens 11
4311 APPHCADIHTEY ..t T Giy3 e s ae e D5 ettt ettt ettt sttt bttt b et b et b b 11
4312 [D1Sw g1 )1 ]0] [ E AR SN eSS 11
4.3.13 00 o SO R s o e PSPPSR 11
4314 CONFOMMEAINCE. ...t e e N T C8eLat et et se ettt se e st e e et sa e eb e s aeeaeeae et ene e e et e besbeebe e e ennennen 12
432 Transmitter H-field reqQUILEIMENTS ... ..o i ettt e st e et e e s e e sae e aeeneeneeenaesransnaesneas 12
4321 F N o] Moo 1 11 s 12
4322 (1S 1 (0] o S 12
4323 [0 T (OSSP RRRS 12
4324 (@01 {01710 TSNP 13
4.3.3 Transmitter E-field requiremMBNTSai . . ettt 13
4331 APPHCADITEY ..t 1ie ket et b bbbt bbbt b e bbbt b b 13
4332 (D= S'ei g o1 o] o P o ST U OO PSP RTUPTOTSRURPTRRN 13
4.3.3.3 00PN 13
4334 CONTOMNAICE. ... ettt ettt ettt ettt b e bt bt et e b e se e eb e bt eh e e s e e e e b e se e eb e s Rt eheeae e s en e e e e b e besbeebenneenneneens 13
434 TranSMItLer SPUIOUS EIMISSIONS......cueeieiieieeieeseesteesteeeesseesseesseesteessesseessessseesseassassssseesseeseensesssessenssenssens 13
434.1 N o o] o= o1 1 13
4342 (01 1 o) o SR 14
4343 00PN 15
4344 (@00 1710 TSP 15
435 Transmitter out of band (OOB) EMISSIONS.........cc.ciiirieiriiieirere bbb e 15
4351 F Y o] o T Tor= o] 11 2O OSSPSR U TP 15
4352 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 15
4353 I T (SO RPTRSRN 15
4354 (@0 0] 17T Tox TSRS 16
4.4 Receiver ConformanCe FEQUITEIMIENLS ........c.eicueieeieereerieeteesteseeseeseesseessesaesseesseesseeseessessssssesssesssesssesssesessnes 16
441 11 d0o (0o (o] o FOO ST P TP OT TP PRURTURURPRRIN 16
442 RECEIVEr SPUIMOUS EIMISSIONS......eiieieeieesieesteeste et estesstesseesteesteesseasessesseesseesseeseessesssesseestesssenssesssesnsssnsesnes 16
4.4.3 LS o= AV g o] Voot 2q 1 o o [ 16
4431 N o o] o= o1 11 PR 16
4432 (D= S'ei g o1 [o] o [N TSP P ST P PP STPPTOTSRURPTPRON 16
4433 0 T (O PRRRSR 16
4434 (@0 0] 17T Tox TSRS 17
5 Testing for compliance with technical reqUIreMENtS...........ccvoveeeierere e 17

ETSI


�;�͠
��8%Ҏ��G�p{��.1�(p��w�G�4M���XV�b\YE�,�Z���A����XD�{����!M������sq�践tN����p2��5�]M�gTJ��\y�!D/$�:n�$�'�

4 Draft ETSI EN 303 454 V1.1.0 (2017-03)

51 Environmental conditionS fOr tESHING ......cevuviieiiiiiecies et e e e 17
5.2 General CONAItIONS FOr LESHING ....eouveeieeie et e et e e teeeeseesseesaeeseenseenteeneesneessnnsreas 17
521 PrOAUCE INFOFMBIION ...ttt ettt b ettt e e e sb e b e st e ae e e e sb e besbesb e e e ennenrea 17
53 Normal and extreme tESE CONAITIONS .........couiiirieeieeeiee e ettt se bt e b st ene e e 17
54 Test sites and general arrangements for radiated MEASUrEMENLS........cccccvvereereeseese e e 17
55 TS ST gl = oY= P 18
5.6 M EASUIEMENT UNCEITAINTY ....cveeeieitereeieetereete ettt re st e et b e st b e bbb b b e bt sb e e es e e bt s e se bt b e e ebe b e e ens 18
5.7 Interpretation of the MEASUrEMENE FESUITS .........ceiiiiiiiic e 18
6 Conformance methods of measurement for transmitters and reCEIVErS .........ovvvevirereneese e 18
6.1 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 18
6.2 Transmitter cConformanCe MELNOGS...........coiiiii e e e et 19
6.2.1 L@ SO PSPPSN 19
6.2.2 (= o SO STRSPS 20
6.2.3 Transmitter UNWaNTEA EMISSIONS. ........eitereeeeiertirte sttt e e e et b b bt be et e e e se et e s besresbesaesbenbesneene e e ennenes 20
6.2.4 Transmitter radiated E-FIEl.........coe i 20
6.3 Receiver conformance MELNOMS .........ocoiiiiie et ettt se et sae b s neene e e eneees 20
6.3.1 RECEIVES SPUMOUS BIMISSIONS.......ctiueitirteeetesteeete ettt sttt et b bt bbbt b et b e b et e b e s b et e b e se et ebese et ebenneneeee 20
6.3.2 RECEIVEL DIOCKING ...ttt ettt bbbt b e e bt st b e et b bt et b e 21
Annex A (informative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU.........ccoooiieieiineninenese e 23
Annex B (informative): (01 gF=T o =N a1 (o] Y S 24
L 11 (P ST PSP O P USRI TPRPRPRPRON 25

ETSI


��L�C���z����R��xd��l��V&=�tZe���D�V��$���}����`��S��9B-t�+^�F��v��n��{����=����ϕ�UF밼I�s�(�A�i҂���~�����

5 Draft ETSI EN 303 454 V1.1.0 (2017-03)

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 standardisation request C(2015) 5376 final [i.6] 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.3].

Once the present document is cited in the Official Journal ofithe.European Union.under 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.

Proposed national:tr ansposition 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.

Introduction

The present document covers metal and object detection sensorsin the frequency range 1 kHz to 148,5 kHz
The present document is structured as follows:

. Clauses 1 through 3 provide a general description on the types of equipment covered by the present document
and the definitions, symbols and abbreviations used.

e  Clause 4 providesthe technical requirements specifications, limits and conformance relative to transmitter and
receiver.

ETSI
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Clauses 5 specifies the conditions for testing of the equipment and interpretation of the measurement results
with the maximum measurement uncertainty val ues.

Clause 6 specifies the required measurement methods.

Annex A (informative) provides the relationship between the present document and the essential requirements
of Directive 2014/53/EU [i.3].

ETSI
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1 Scope

The present document specifies technical characteristics and methods of measurements for metal and object detection
sensors (including e.g. inductive proximity sensors, inductive cable detectors) in the frequency range 1 kHz to
148,5 kHz.

The present document covers the essentia regquirements of article 3.2 of Directive 2014/53/EU [i.3] under the
conditions identified in annex A.

The size for the inductive loops covered by the present document is limited to 3 m?.

The present document does not cover other devices using the frequency range below 148,5 kHz, e.g. ETS|
EN 303 348 [i.7] (Inductive loop for hearing impaired in 0 kHz to 20 kHz), ETSI EN 303 447 [i.8] (Inductive robotic
MOWers).

These radio equipment types are capable of operating in all or part of the frequency bands givenin table 1.

Table 1: Permitted range of operation

Permitted range of operation
Transmit 1 kHz to 148,5 kHz
Receive 1 kHz to 148,5 kHz

NOTE: It should be noted that the frequency range between'9 kHz and 148,5kHz is EU wide harmonised for
inductive Short Range Devices according to Ditective 2013/752/EU [i-2].

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 300 330 (V2.1.1) (11-2016): " Short Range Devices (SRD); Radio equipment in the
frequency range 9 kHz to 25 MHz and inductive loop systemsin the frequency range 9 kHz to
30 MHz; Harmonised Standard covering the essential requirements of article 3.2 of the Directive
2014/53/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] CEPT/ERC Recommendation 70-03: "Relating to the use of Short Range Devices (SRD)".
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[i.2] EC Decision 2013/752/EU: "Commission implementing Decision of 11 December 2013 amending
Decision 2006/771/EC on harmonisation of the radio spectrum for use by short-range devices and
repealing Decision 2005/928/EC.

[i.3] 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.4] CEPT/ERC/REC 74-01: "Unwanted emissions in the spurious domain”.

[i.5] ETSI EG 203 336: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Guide for
the selection of technical parameters for the production of Harmonised Standards covering
article 3.1(b) and article 3.2 of Directive 2014/53/EU".

[i.6] 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.

[1.7] ETSI EN 303 348: "Induction loop systemsintended to assist the hearing impaired in the
frequency range 10 Hz to 9 kHz; Harmonised Standard covering the essential requirements of
article 3.2 of Directive 2014/53/EU".

[i.8] ETSI EN 303 447: " Short Range Devices (SRD); Inductive loop systems for robotic mowersin the
frequency range 0 Hz to 148,5 kHz; Harmonised standard covering the essential requirements of
article 3.2 of Directive for 2014/53/EU".

3 Definitions, symbols:and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and.definitions given in ETSI EN 300 330 [1] and the following
apply:

99% OBW function: measurement function of ;a spectrum analyser

object detector: capacitive and inductive sensor which detects the presence of an object. Such detector partly also
named as proximity sensor or proximity.switch

Occupied BandWidth (OBW): width of afrequency band such that, below the lower and above the upper frequency
limits, the mean powers emitted are each equal to 0,5 % of the total mean power of a given emission

NOTE: Seefigure 1.

ETSI
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Figure 1: Occupied bandwidth (OBW)

3.2 Symbols

For the purposes of the present document, the symbols givenin ETSI EN 300 330.[1] and the following apply:

f. centre frequency of the OFR

f, highest frequency of the OFR

f lowest frequency of the OFR

fy frequency for the spuriotisemissions test (bel ow f¢)
fsn frequency for the spurious emissiontest(above fc)

3.3 Abbreviations

For the purposes of the present document, the-abhreviations given in ETSI EN 300 330 [1] and the following apply:

oBW Occupied Bandwidth

OFR Operating Frequency Range

RR Radio Regulations
4 Technical requirements specifications
4.1 Environmental conditions

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be declared by the manufacturer. The equipment shall comply with all the technical
requirements of the present document which are identified as applicable in annex A at al times when operating within
the boundary limits of the declared operational environmental profile. The conditions shall be used as descripted in
clause 5.3.
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4.2 General

4.2.1  Wanted performance criteria

A metal and object detector is used to determine the presence of obscured objects made of conductive, magnetic, and/or
dielectric materials such as non-ferrous metals, ferrous metals or wood. The objects are part of an environment, i.e. they
are e.g. buried in the ground or embedded in building structures such as walls, floors, and ceilings.

The detection performance of the metal and object detector is measured in terms of the ability to detect objects from a
specific set of objectsin a specific set of environments up to a given maximum detection depth.

The manufacturer shall declare the specific set of objects, the specific set of environments, and the maximum detection
depth for each of the relevant measurement modes.

Detection means the indication of any type of objects irrespective of its actual nature or consistency. |.e. that any
classification of the object type by the EUT might be wrong aslong asthe EUT indicates the presence of an object.

The indications of objects by the EUT in the absence of objects are called false-positive indications.

For the purpose of the receiver performance tests, the EUT shall produce an appropriate output under normal conditions
asindicated below:

. the objects in the specific set of objects, in the specific set of environments, up to the maximum detection are
indicated and no fal se-positive indications are observed; or

. adegradation of the detection performance isindicated by the EUT as:described in the manual.
The possihilities for the indication of the degradation of:the detection performance include in particular:
. indication by a dedicated mean (e.g. specific light'signal; specific tone signal, specific display content);

. indirect indication: the indicated detectiongesult changes inshort time intervals under otherwise stationary
conditions.

4.2.2 Operational Modes
Metal and object detectors might have several gperational modes:
. multiple measurement modes (one or,several sensors switched on);
. non-measurement mode (sensors switched off).
The manufacturer shall declare the set of operational modes that are representative for the equipment.
The conformance measurements shall be performed in the representative set of operational modes.

M easurement modes might be specific but not limited to materials (e.g. metal, wooden studs), object properties

(e.0. shape, diameter, depth), environments (e.g. concrete walls, dry walls), use case scenarios (e.g. finding, avoiding,
tracing), sensitivities (e.g. high sensitivity, medium sensitivity, low sensitivity) or combinations thereof (e.g. universal
mode).

The working principles of the sensors in the various modes might include continuous transmission (either stand-alone or
in paralel) and intermittent transmission (either alternating or in parallel). The receivers of the sensors might be either
switched on continuously or intermittent. In particular, receivers might at times be switched on while the respective
transmitter is switched off (receiver only operation).

4.2.3 Presentation of equipment for testing purposes

Each EUT submitted for testing shall fulfil the requirements of the present document.

The manufacturer shall declare the range of operating conditions and power requirements as applicable, to establish the
appropriate test conditions.
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