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National Foreword

This European Standard EN 62232:2017 was adopted as Luxembourgish Standard
ILNAS-EN 62232:2017.

Every interested party, which is member of an organization based in Luxembourg, can
participate for FREE in the development of Luxembourgish (ILNAS), European (CEN,
CENELEC) and International (ISO, IEC) standards:

- Participate in the design of standards

- Foresee future developments
- Participate in technical committee meetings

https://portail-qualite.public.lu/fr/normes-normalisation/participer-normalisation.html

THIS PUBLICATION IS COPYRIGHT PROTECTED

Nothing from this publication may be reproduced or utilized in
any form or by any mean - electronic, mechanical, photocopying
or any other data carries without prior permission!
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ICS 13.280; 17.240 Supersedes EN 50383:2010, EN 50400:2006,
EN 50492:2008

English Version

Determination of RF field strength, power density and SAR in the
vicinity of radiocommunication base stations for the purpose of
evaluating human exposure
(IEC 62232:2017)

Détermination des champs de radiofréquences, densité de Bestimmung der HF-Feldstarke, der Leistungsdichte und
puissance et du DAS aux environs des stations de base der spezifischen Absorptionsrate (SAR) in der
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d'évaluer I'exposition humaine Ermittlung der menschlichen Exposition
(IEC 62232:2017) (IEC 62232:2017)

This European Standard was approved by CENELEC on 2017-09-27. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.
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under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.
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European foreword

The text of document 106/397/FDIS, future edition 2 of IEC 62232, prepared by IEC/TC 106 "Methods
for the assessment of electric, magnetic and electromagnetic fields associated with human exposure"
was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN 62232:2017.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2018-06-27
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2020-09-27
standards conflicting with the
document have to be withdrawn

This document supersedes EN 50400:2006 + AC:2011 + A1:2012, EN 50383:2010 + AC:2013 and
EN 50492:2008 + A1:2014.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Endorsement notice

The text of the International Standard IEC 62232:2017 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

ISO/IEC 17025 NOTE Harmonized as EN ISO/IEC 17025.
CISPR 16-4-2 NOTE Harmonized as EN 55016-4-2.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)

applies.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu.

Publication Year

IEC 62209-1 -

IEC 62209-2 -

IEC 62479 -

IEC 62311 -

Title EN/HD Year

Human exposure to radio frequency fields EN 62209-1
from hand-held and body-mounted

wireless communication devices - Human

models, instrumentation, and procedures -

Part 1: Procedure to determine the specific

absorption rate (SAR) for hand-held

devices used in close proximity to the ear

(frequency range of 300 MHz to 3 GHz)

Human exposure to radio frequency fields EN 62209-2
from hand-held and body-mounted

wireless communication devices - Human

models, instrumentation, and procedures -

Part 2: Procedure to determine the specific

absorption rate (SAR) for wireless

communication devices used in close

proximity to the human body (frequency

range of 30 MHz to 6 GHz)

Assessment of the compliance of low EN 62479

power electronic and electrical equipment

with the basic restrictions related to human

exposure to electromagnetic fields

(10 MHz to 300 GHz)

Assessment of electronic and electrical EN 62311 i
equipment related to human exposure

restrictions for electromagnetic fields (0 Hz

- 300 GHz)


http://www.cenelec.eu/

IEC 62232:2017-08(en)
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Determination of RF field strength, power density and SAR in the vicinity of
radiocommunication base stations for the purpose of evaluating human
exposure




ILNAS-EN 62232:2017 - Preview only Copy via ILNAS e-Shop

ILNAS-EN 62232:2017

-2- IEC 62232:2017 © IEC 2017
CONTENTS

FOREWORD ...ttt ettt et e e et ettt et e e et e e et e e et e e et e e et e e et e et e et e et e eaeeans 12
INTRODUGCTION ..ot e e e et e e et e e et e et e et e e e e e e e e e et e e s e e e eeenns 14
1 IS T oo o 1= Y PP 15
2 NOIMALtIVE FEFEIENCES ...ieiiiiiie et e e ees 15
3 Terms and definitioNs ... 16
4  Symbols and abbreviated terms..... ..o 22
4.1 Physical QUaNtities . ..o s 22
4.2 CON S ANES oo 23
4.3 AbDbreviated termMS ... .. 23
5 Quick start guide and how to use this document ... 24
5.1 L@ Y=Y Y PP 24
5.2 QUICK Start GQUIAE ... e 24
5.3 How to use this doCUMENt ... ..o e 26
5.4 WOrked Case StUAIES ... ... e 27

6 Evaluation processes for product compliance, product installation compliance and
iN-situ RF eXposure assesSmMeNtS .. ... e 27
6.1 Evaluation process for product complianCe ... 27
6.1.1 GBNEIAl e 27
6.1.2 Establishing compliance boundaries ... 27
6.1.3 Iso-surface compliance boundary definition ..o 28
6.1.4 Simple compliance boundaries ...........ooiiiiiiii i 28
6.1.5 Methods for establishing the compliance boundary ...............coooin, 30
6.1.6 LU Yo=Y o = 1] a1 Y 32
6.1.7 L= 0T 1 o Vo PN 32
6.2 Evaluation process used for product installation compliance ....................ooni. 33
6.2.1 GBNEIAL .. 33
6.2.2 General evaluation procedure for product installations..................... . 33
6.2.3 Product installation data collection.............cooii i 34
6.2.4 Simplified product installation evaluation process ..........cccooviiiiiiiiiiiiiininnn, 35
6.2.5 Assessment area selection ... 37
6.2.6 MEASUIEMENTS ...t e 39
6.2.7 COMPULAtIONS . 40
6.2.8 LU Yo=Y o = 1] a1 Y 41
6.2.9 R DO NG et 41
6.3 Evaluation processes for in-situ RF exposure assessment ..., 42
6.3.1 General requirements, source determination and site analysis....................... 42
6.3.2 Measurement ProCEAUIES ... ..o i e 44
6.3.3 LU T o = 1] 01 Y 45
6.3.4 R PO NG et 45
6.4 F NV Z=T = Yo Lo o o Yo=Y [ ] == R 46
6.4.1 Spatial AVeraging.....couiiiii e 46
6.4.2 Lo L=T= NVZ=T = (o 11 o T PSPPI 46
7 Determining the evaluation method............ooiiiii e 46
7.1 L@ N =Y Y= PPN 46
7.2 Process to determine the evaluation method ... 46

7.2.1 GNEIAL e 46



ILNAS-EN 62232:2017 - Preview only Copy via ILNAS e-Shop

ILNAS-EN 62232:2017

IEC 62232:2017 © IEC 2017 -3-
7.2.2 Establishing the evaluation points in relation to the source-environment
o = o 1= P 47
7.2.3 Exposure metric seleCtion ... ... 49
8 Evaluation methods ... ... 49
8.1 L@ Y=Y Y PP 49
8.2 Measurement Mmethods. ... ... 50
8.2.1 LY o =T = | P 50
8.2.2 RF field strength measurements ...........cooiiiii i, 50
8.2.3 SAR MEASUIEMENTS ...t 51
8.3 Computation MEthOAS .. ...cuiii e 52
O U I A NTY oot 53
O =Y o To o o Vo P 54
10.1  General reQUITEMENTS ..ouuii e e e e e 54
10,2 RePOrt fOrmMat . . e e 54
10.3 Opinions and interpretations ..o 55
Annex A (informative) Source environment plane and guidance on the evaluation
METNOA SEIECTION. ... e 56
A1 Guidance on the source-environment plane ...........ccooiiiiiiiiiiii i 56
A.1A1 LY o= = | P 56
A1.2 Source-environment plane example ... ... 56
A.1.3 ST o101 ot =Yoo oI PP 57
A.2 Select between computation or measurement approaches ............c.ccooiiiiiiiiaan... 63
A.3 Select measurement Method ... 64
A.3.1 SeleCtion StagES . .u i 64
A.3.2 Selecting between field strength and SAR measurement approaches ............. 64
A.3.3 Selecting between broadband and frequency-selective measurement............ 65
A.3.4 Selecting RF field strength measurement procedures ............cocovevieiiiiiinennn.. 66
A.4 Select computation Method ... 66
A5 Additional considerations ..o 68
A.5.1 7100 o] o7 VPR 68
A.5.2 Evaluation method ranking ... 68
A.5.3 Applying multiple methods for RF exposure evaluation ..............cc.ccooviiien. 68
Annex B (normative) Evaluation methods..... ..o 69
B.1 L@ Y=Y Y PP 69
B.2 Evaluation parameters ... ... 69
B.2.1 L 7= VTR 69
B.2.2 Coordinate SYStEMS ... 69
B.2.3 Reference pPoints ... 70
B.2.4 VarTADIES . 70
B.3 Measurement methods. ... .. ... 73
B.3.1 RF field strength measurements ...........cooiiiii i 73
B.3.2 SAR MEASUIEMENTS ...t 104
B.4 Computation MeEthOdS ......cuniii e 114
B.4.1 Overview and general requiremMents.........coooiiiiiiiiiii e 114
B.4.2 O MIUIAS .o 115
B.4.3 Basic algorithms ... 123
B.4.4 Advanced computation methods ... 129

B.5 Extrapolation from the evaluated S4R / RF field strength to the required
ASSESSMENT CONAITION.....uie e 150



ILNAS-EN 62232:2017 - Preview only Copy via ILNAS e-Shop

ILNAS-EN 62232:2017

-4 - IEC 62232:2017 © IEC 2017
B.5.1 Extrapolation method ... ... 150
B.5.2 Extrapolation to maximum RF field strength using broadband

M EASUNEIMENES L. e e 151

B.5.3 Extrapolation to maximum RF field strength for frequency and code
Selective MEeAaSUIrEMENTS ... 151
B.5.4 Influence of traffic in real operating network ... 152
B.6 Summation of multiple RF fields ..o, 152
B.6.1 APPHCADIItY ..o 152
B.6.2 Uncorrelated fields ... 153
B.6.3 Correlated fields ... 153
B.6.4 Ambient fields ... 153
Annex C (informative) Rationale supporting simplified product installation criteria.............. 154
C.1 LT =Y o =T ¥ 154
C.2 L0 P T USSP 154
C.3 L0 F= T I 0 PP 155
C4 L0 P2 1= = 0 P 155
C.5 L =TT e 157

Annex D (informative) Guidance on comparing evaluated parameters with a limit
1722 LU 159
D.1 L@ AT T 1 159
D.2 Information required to compare evaluated value against limit value ................... 159
D.3 Performing a limit comparison at a given confidence level................cccociiininnn.. 159
D.4 Performing a limit comparison using a process based assessment scheme......... 160
Annex E (informative) Uncertainty.... ..o 161
E.1 BaCKgrOUNG. ..o e 161
E.2 Requirement to estimate uncertainty ... 161
E.3 How to estimate uncertainty ... ... 162
E.4 Guidance on uncertainty and assessment schemes ............cc.coooiiiiiiiiiiinee. 162
E.4.1 LY o =T = | 162
E.4.2 Overview of assessment SChemMEeS ........cooiiiiiiiiiii e 162
E.4.3 Examples of assessment schemes ... 163
E4.4 Assessment schemes and compliance probabilities ...l 166
E.5 GUidance ON UNCEITAINTY .....ieiii e 168
E.5.1 L R Y V= 168
E.5.2 Measurement uncertainty and confidence levels..............ccoooiiiiiiiiiincnne. 169
E.6 Applying uncertainty for compliance assessments..........c...ccooviiiiiiiiincineeen. 170
E.7 Example influence quantities for field measurements ... 170
E.7.1 L= a1 =Y PPN 170
E.7.2 Calibration uncertainty of measurement antenna or field probe.................... 171
E.7.3 Frequency response of the measurement antenna or field probe ................. 171
E.7.4 Isotropy of the measurement antenna or field probe ..., 173
E.7.5 Frequency response of the spectrum analyser...........cc.coooviiiiiiiiiieieeene, 173
E.7.6 Temperature response of a broadband field probe.............ccocooiiiiiiiini. 173
E.7.7 Linearity deviation of a broadband field probe.............ccoooiii 173
E.7.8 Mismatch uncertainty ... 173
E.7.9 Deviation of the experimental source from numerical source........................ 174
E.7.10 Meter fluctuation uncertainty for time varying signals..............c.ccooeieiinnnnn. 174
E.7.11 Uncertainty due to power variation in the RF source .............ccc.ccoiviiiininnen, 174

E.7.12 Uncertainty due to field gradients ... 174



	EN62232{2017}e.pdf
	iec62232{ed2.0}en
	CONTENTS


