ICS 17.220.20 SLOVENSKA TECHNICKA NORMA April 2023
Posudenie hustoty vykonu pri vystaveni oséb | gTN
vysokofrekvencnym poliam bezdrétovych EN IEC/IEEE
zariadeni v tesnej blizkosti hlavy a tela 63195-2
(frekvencny rozsah 6 GHz az 300 GHz)
Cast’ 2: Postup vypoctu
36 7080

Assessment of power density of human exposure to radio frequency fields from wireless devices in close proximity to the head and body

(frequency range of 6 GHz to 300 GHz) - Part 2: Computational procedure

Tato norma obsahuje anglicku verziu eurdpskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR ¢. 03/23

Obsahuje: EN IEC/IEEE 63195-2:2023, IEC/IEEE 63195-2:2022

136500

obsahuje
farebné
strany

Urad pre normalizéciu, metrolégiu a skigobnictvo Slovenskej republiky, 2023

Slovenska technicka norma a technicka normalizacna informacia je chranena zakonom €. 60/2018 Z. z. o technickej normalizacii.


scasna
obrázok pre farebnú normu


STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky



STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

EUROPEAN STANDARD EN IEC/IEEE 63195-2
NORME EUROPEENNE
EUROPAISCHE NORM January 2023

ICS 17.220.20

English Version

Assessment of power density of human exposure to radio
frequency fields from wireless devices in close proximity to the
head and body (frequency range of 6 GHz to 300 GHz) - Part 2:
Computational procedure
(IEC/IEEE 63195-2:2022)

Evaluation de la densité de puissance de I'exposition Bewertung der Leistungsdichte der Exposition des
humaine aux champs radiofréquences provenant de Menschen gegeniber hochfrequenten Feldern von
dispositifs sans fil a proximité immédiate de la téte et du drahtlosen Geraten in unmittelbarer Nahe des Kopfes und
corps (plage de fréquences de 6 GHz a 300 GHz) - Partie des Korpers (Frequenzbereich von 6 GHz bis 300 GHz) -
2: Procédure de calcul Teil 2: Berechnungsverfahren
(IEC/IEEE 63195-2:2022) (IEC/IEEE 63195-2:2022)

This European Standard was approved by CENELEC on 2023-01-09. 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.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
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.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkiye and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2023 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN IEC/IEEE 63195-2:2023 E



STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

EN IEC/IEEE 63195-2:2023 (E)

European foreword

This document (EN IEC/IEEE 63195-2:2023) consists of the text of document IEC/IEEE 63195-2:2022,
prepared by IEC/TC 106 "Methods for the assessment of electric, magnetic and electromagnetic fields
associated with human exposure".
The following dates are fixed:

+ latest date by which this document has to be (dop) 2024-01-09

implemented at national level by publication of an
identical national standard or by endorsement

+ latest date by which the national standards (dow) 2026-01-09
conflicting with this document have to be withdrawn

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.

This document has been prepared under a Standardization Request given to CENELEC by the
European Commission and the European Free Trade Association.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC/IEEE 63195-2:2022 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 standard indicated:

IEC/IEEE 62209-1528:2020 NOTE Harmonized as EN IEC/IEEE 62209-1528:2021 (not modified)



STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

EN IEC/IEEE 63195-2:2023 (E)

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 Title EN/HD Year

IEC/IEEE 62704-1 2017 Determining the peak spatial-average specific - -
absorption rate (SAR) in the human body from
wireless communications devices, 30 MHz to
6 GHz - Part 1: General requirements for
using the finite difference time-domain
(FDTD) method for SAR calculations

IEC/IEEE 62704-4 2020 Determining the peak spatial-average specific - -
absorption rate (SAR) in the human body from
wireless communication devices, 30 MHz to 6
GHz - Part 4: General requirements for using
the finite element method for SAR
calculations

IEC/IEEE 63195-1 2022 Assessment of power density of human EN IEC/IEEE 2023
exposure to radio frequency fields from 63195-1
wireless devices in close proximity to the
head and body (frequency range of 6 GHz to
300 GHz) - Part 1: Measurement procedure

IEEE 145 - Definitions of terms for antennas - -


http://www.cenelec.eu/

IEC/IEEE 63195-2:2022-05(en-fr)

STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metroldgiu a skigobnictvo Slovenskej republiky

158 & IEEE IEC/IEEE 63195-2

®
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.0 2022-05

colour
inside

Assessment of power density of human exposure to radio frequency fields from
wireless devices in close proximity to the head and body (frequency range of

6 GHz to 300 GHz) -

Part 2: Computational procedure

Evaluation de la densité de puissance de I'exposition humaine aux champs
radiofréquences provenant de dispositifs sans fil a proximité immédiate de la
téte et du corps (plage de fréquences de 6 GHz a 300 GHz) —

Partie 2: Procédure de calcul




STN EN IEC/IEEE 63195-2: 2023

Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

Copyright © 2022 IEEE

IEC Secretariat
3, rue de Varembé
CH-1211 Geneva 20

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2022 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or
by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing being
secured. Requests for permission to reproduce should be addressed to either IEC at the address below or IEC’s
member National Committee in the country of the requester or from IEEE.

Institute of Electrical and Electronics Engineers, Inc.
3 Park Avenue
New York, NY 10016-5997

Switzerland United States of America
Tel.: +41 22 919 02 11 stds.ipr@ieee.org
info@iec.ch www.ieee.org
www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or need
further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always have
access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 300 terminological entries in English
and French, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études, ...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 300 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 19 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


mailto:stds.ipr@ieee.org
mailto:info@iec.ch
http://www.ieee.org/
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/

STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metroldgiu a skugobnictvo Slovenskej republiky

118 & IEEE IEC/IEEE 63195-2

]
®

Edition 1.0 2022-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Assessment of power density of human exposure to radio frequency fields from
wireless devices in close proximity to the head and body (frequency range of

6 GHz to 300 GHz) -

Part 2: Computational procedure

Evaluation de la densité de puissance de I'exposition humaine aux champs
radiofréquences provenant de dispositifs sans fil a proximité immédiate de la
téte et du corps (plage de fréquences de 6 GHz a 300 GHz) —

Partie 2: Procédure de calcul

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 17.220.20 ISBN 978-2-8322-0184-8

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-2 - |EC/IEEE 63195-2:2022 © |EC/IEEE 2022

CONTENTS
O T T I S 6
LN I 75 16 L@ 1 ] S 8
1 S T oo o 1= S 9
2 NOIrmMative refereNCEeS ... .. e 9
3 Terms and definitioNS ... 10
3.1 Exposure metrics and parameters .. ....ooovuiiiiii i 10
3.2 Spatial, physical, and geometrical parameters associated with exposure
L0 L= {02 PPN 11
3.3 Test device technical operating and antenna parameters............coocoiiiiiiiinns 13
3.4 Computational Parameters ... ..c.oii i 13
3.5 Uncertainty parameters .. ... 14
4 Symbols and abbreviated terms ... ... 14
4.1 SY MO e 14
4.1.1 Physical qUantities......cc.ouiii 14
4.1.2 G0N ANES L 15
4.2 Abbreviated termMS . ... 15
5 Overview and application of this document ...............oooiiiii i 16
5.1 Overview of the numerical evaluation............coooiiii i 16
5.2 Application of this document ... 17
5.3 S PUIAE ONS e 18
6 Requirements on the numerical SOftWare ............coooiiiii i 18
7  Model development and validation ... 19
71 LY o= = | 19
7.2 Development of the numerical model of the DUT.........ccooiiiiiiiii e, 19
7.3 Power normalization ... . ... 20
7.4 Requirements on the experimental test equipment for model validation................. 22
7.4.1 LY o 1= =¥ P 22
7.4.2 Ambient conditions and device holder.............oooi i 23
7.4.3 POWer MeasUremMeNt ... ..o 23
7.5 Testing configurations for the validation of the DUT model................ccoooiin. 24
7.5.1 GBIl Lt 24
7.5.2 Tests to be performed. ... ..o 24
7.5.3 Determining the validity of the DUT model...........oooiiiiiiiie, 25
7.5.4 Test reduction for additional DUTS......c.iiiuiiiiiii e 25
8 Power density computation and averaging ........cc.oveuiiiiiiii 26
8.1 Evaluation SUIMace ... 26
8.2 Tests to be performed and DUT configurations ..o 26
8.2.1 GBIl Lt 26
8.2.2 Devices with a single radiating element or with multiple elements that
do not operate simultaneousIy ....... ..o 27
8.2.3 Devices with antenna arrays or sub-arrays ...........cccooiiiiiiii i 27
8.2.4 Devices with multiple antennas or multiple transmitters ........................ 28
8.3 Considerations on the evaluation surface and dimensions of the
computational domMain .. ... 29
8.4 Averaging of power density on an evaluation surface............cc.coooviiiiiiiiiieennn. 29
8.4.1 LY o 1= =T P 29

8.4.2 Construction of the averaging area on an evaluation surface ......................... 30



STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC/IEEE 63195-2:2022 © IEC/IEEE 2022 -3 -

8.5 Computation of sPD by integration of the Poynting vector.................ccccooiiiiiininn.. 31
8.5.1 LY o 1= =¥ P 31
8.5.2 Surface-normal propagation-direction power density into the evaluation

SUIACE, SPD 4 « oo iiiiiiiiiiiiie e 31
8.5.3 Total propagating power density into the evaluation surface, sPDigt+ ............ 32
8.5.4 Total power density directed into the phantom considering near-field
EXPOSUIE, SPD 1y ++evrrrrrrrseeerrrrensmiiiiniae e ettt e e e e e e e e e e e e 32
8.6 SO WA e e 33
9 Uncertainty evaluation ... 33
9.1 7Y o= = 33
9.2 Uncertainty of the sPD and of the mpsPD due to the computational
0= 1= 0 4 T= =1 P 33
9.2.1 Uncertainty contributions due to the computational parameters ..................... 33
9.2.2 MESh FeSOIULION ...t e 34
9.2.3 Absorbing boundary conditions .........ccuiiiiiiii 35
9.2.4 PoOWer DU ..o 35
9.2.5 Model trUNCAtION .. ... 35
9.2.6 L6701 0V L=T {o =T o [of = PP 35
9.2.7 DieleCtriC ProOPEIIES .o i 36
9.2.8 LOSSY CONUUCTONS ...unitiei ettt ettt 36
9.3 Uncertainty contribution of the computational representation of the DUT
0 To To 1= T 36
9.4 Uncertainty of the maximum exposure evaluation .............cccooiiiiiiiince e, 37
9.5 Uncertainty budget... ... 38
SO U= o o {1 T SN 39
Annex A (normative) Code Verification ....... ..o 41

A1 GBI A e s 41

A.2 Interpolation and superposition of vector field components ...............cccoceeiiiiinni. 41

A.3 Computation of the far-field pattern and the radiated power ... 43

A4 Implementation of [0SSY CONAUCLOrS ..o 43

A.5 Implementation of anisotropic dieleCtrics............cooiiiiiiiiiii 46

A.6 Computation of the sPD and psPD .......couiiuiiii i 47
A.6.1 GBIl Lt 47
A.6.2 Planar SUMaCeS ... 49
A.6.3 NON-PlaANAr SUIMTACES .. oviiiiii e e 50

A7 Implementation of the field extrapolation according to the surface

€qUIVAlENCE PriNCIPIE ... 52
Annex B (informative) Experimental evaluation of the radiated power .................ooiinn. 53

B.1 LY o= = 53

B.2 Direct conducted power measuremMentS.......cvv i 53

B.3 Radiated power measurement methods ... 54

B.4 Information provided by the DUT ... 54

Annex C (normative) Maximum-exposure evaluation techniques ..............ccccoiiiiiiiininnn. 55

C.1 L= a1 =Y S 55

C.2 Evaluation of EM fields radiated by each antenna element......................cooeiinnll 55

C.3 Evaluation of the mpsPD by superposition of individual EM fields .......................... 56
C.31 LY o 1= =T P 56
C.3.2 Maximization over the entire codebook by exhaustive search ........................ 56

C.3.3 Optimization with fixed total conducted power...............coooiiiiiiiiiiieee 56



STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-4 - |EC/IEEE 63195-2:2022 © |EC/IEEE 2022

C.34 Optimization with fixed power at each port..........cccooiiiiiiiiiiii 56
Annex D (informative) Examples of the implementation of power density averaging
= o] 14 1 41 PRI 58
D.1 Example for the evaluation of the psPD on a planar surface ..............cccoovieiiennn. 58
D.1.1 GBNETAl e 58
D.1.2 Evaluation of the psPD by direct construction of the averaging area............... 58
D.1.3 Example for the efficient evaluation of the psPD using an equidistant
mesh on the evaluation surface ... 59
D.2 Example for the evaluation of the psPD on a non-planar surface ................cc......... 60
Annex E (informative) File format for exchange of field data ...l 62
Annex F (informative) Rationales of the methods applied in IEC/IEEE 63195-1 and this
Lo [oTod U] ¢ 4 1= o | S PPN 64
F.1 L =Yo [ UT=T o ox YA = 1o Vo 1= 64
F.2 Computation OF SPD ... e 64
F.2.1 Application of the Poynting vector for computation of incident power
Lo 1= TS 1 PPN 64
F.2.2 F V=Y = Yo | [T = == 65
Annex G (informative) Square averaging area on non-planar evaluation surfaces................. 66
G.1 GBI A e s 66
G.2 Example implementation for the evaluation of the psPD on a non-planar
surface using square-shaped averaging area...........ccoveoviiiiiiiieiieie e 66
Annex H (informative) Validation of the maximum-exposure evaluation techniques.............. 67
H.1 =Y a1 =Y PN 67
H.2 Validation of the exhaustive search.............. 67
H.2.1 Validation of the exhaustive search ..o, 67
H.2.2 Validation using reconstruction method ..o, 67
H.2.3 Validation of optimization with fixed total conducted power or with fixed
POWET @l EACKH POt .. i e 67
H.2.4 Validation of the maximum-exposure evaluation of measurement results ....... 67
H.3 Example validation source for maximum-exposure evaluation validation ............... 68
H.3.1 L= od 1o { o o 1S 68
H.3.2 POSIIONING ...t 70
H.3.3 Nominal codebook, uncertainty and conducted power PR .............cccovveeenennn. 71
H.3.4 TaArget ValUES ... o 71
Annex | (normative) Supplemental files and their checksums ...............coooiiiii . 73
L] o 10T =Y o1 2 17/ PP 74
Figure 1 — Overview of the numerical power density evaluation procedure............................ 17
Figure 2 — POWEr referenCe Planes .......cuiiiiiiiii i e 22

Figure 3 — Example for configurations of radiating elements as different antenna sub-
arrays ON the Same DU T .. et e e 27

Figure 4 — Flow chart for the evaluation of power density for DUTs with antenna arrays
or sub-arrays as described in 8.2.3 ... e 28

Figure 5 — Example of the construction of the averaging area within a sphere with fixed
[=Yo [ TUEST=ToToTo] o |1 aTe i {o T J S PP 31

Figure A.1 — Configuration of three 1/2 dipoles, D4, Do, and D3, for the evaluation of
the interpolation and superposition of the electric field and magnetic field components......... 42

Figure A.2 — R3320 WaVEQUIAE ....ouiiiiiii et e et e e ens 45



STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC/IEEE 63195-2:2022 © IEC/IEEE 2022 -5 -

Figure A.3 — Cross section of the R320 waveguide showing the locations of the Ey

components 10 be reCOrded. ... ..o e 46
Figure A.4 — S;(x,y) computed with Formula (A.4) for the six parameter sets of

Table A.6 normalized t0 their MaXima ... ... 49
Figure A.5 — Cross sections of the symmetric quarters of the testing geometries (SAR

Stars) for the benchmarking of the power density averaging algorithm.................cco. 51
Figure A.6 — Areas for the computation of the sPD on a cone of the SAR Star....................... 51
Figure D.1 — Rotated averaging area on the discretized evaluation surface (base

L T=T=] 2 1) PP 60
Figure D.2 — Reduction of the area of triangles that are partially included in the

AVEIAgING SPR I e e 61
Figure H.1 — Main dimensions of patch array stencil ..., 69
Figure H.2 — Main dimensions of the validation device, including polypropylene casing ........ 70
Figure H.3 — Validation device with SAM head in the tilt position .............c.cooiiiiii . 70
Figure H.4 — Validation device with SAM head in the touch position................co.co, 71

Table 1 — Budget of the uncertainty contributions of the computational algorithm for the

validation setup Or testing SETUD ...ovin i 34
Table 2 — Budget of the uncertainty of the developed model of the DUT ............ccoiiiiinnnn. 37
Table 3 — Computational uncertainty budget ....... ..o 38

Table A.1 — Interpolation and superposition of vector field components; maximum
permissible deviation from the reference results is 10 %o ......ccooeuiiniiiiiiiiii e 42

Table A.2 — Computation of PR; maximum permissible deviation from the reference
results is 10 % for the radiated power and for the electric field amplitude of the far-

{11 Lol o= 1 (=Y o o PPN 43
Table A.3 — Minimum fine and coarse mesh step for used method .................cooiiiinn. 46
Table A.4 — Results of the evaluation of the computational dispersion characteristics............ 46
Table A.5 — Results of the evaluation of the representation of anisotropic dielectrics ............ 47
Table A.6 — Parameters for the incident power density distribution of Formula (A.4) ............. 48
Table B.1 — Comparison of the experimental methods for the evaluation of the radiated

0 11 PP 53
Table H.1 — Main dimensions for the patch array stencil ... 68
Table H.2 — Main dimensions of the validation device ..., 68
Table H.3 — Target values for validation device with the nominal codebook........................... 72

Table H.4 — Target values for validation device with infinite codebook ...............ccccoeiiiiinni.. 72



STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-6 - |IEC/IEEE 63195-2:2022 © |EC/IEEE 2022

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ASSESSMENT OF POWER DENSITY OF HUMAN EXPOSURE TO RADIO
FREQUENCY FIELDS FROM WIRELESS DEVICES IN CLOSE PROXIMITY
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FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC document(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation.

IEEE Standards documents are developed within IEEE Societies and Standards Coordinating Committees of the
IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members
of IEEE and serve without compensation. While IEEE administers the process and establishes rules to promote
fairness in the consensus development process, IEEE does not independently evaluate, test, or verify the
accuracy of any of the information contained in its standards. Use of IEEE Standards documents is wholly
voluntary. IEEE documents are made available for use subject to important notices and legal disclaimers (see
http://standards.ieee.org/ipr/disclaimers.html for more information).

IEC collaborates closely with IEEE in accordance with conditions determined by agreement between the two
organizations. This Dual Logo International Standard was jointly developed by the IEC and IEEE under the terms
of that agreement.

2) The formal decisions of IEC on technical matters express, as nearly as possible, an international consensus of
opinion on the relevant subjects since each technical committee has representation from all interested IEC
National Committees. The formal decisions of IEEE on technical matters, once consensus within IEEE Societies
and Standards Coordinating Committees has been reached, is determined by a balanced ballot of materially
interested parties who indicate interest in reviewing the proposed standard. Final approval of the IEEE standards
document is given by the IEEE Standards Association (IEEE SA) Standards Board.

3) IEC/IEEE Publications have the form of recommendations for international use and are accepted by IEC National
Committees/IEEE Societies in that sense. While all reasonable efforts are made to ensure that the technical
content of IEC/IEEE Publications is accurate, IEC or IEEE cannot be held responsible for the way in which they
are used or for any misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
(including IEC/IEEE Publications) transparently to the maximum extent possible in their national and regional
publications. Any divergence between any IEC/IEEE Publication and the corresponding national or regional
publication shall be clearly indicated in the latter.

5) IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsible
for any services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or IEEE or their directors, employees, servants or agents including individual
experts and members of technical committees and IEC National Committees, or volunteers of IEEE Societies and
the Standards Coordinating Committees of the IEEE Standards Association (IEEE SA) Standards Board, for any
personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect, or for
costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon, this IEC/IEEE
Publication or any other IEC or IEEE Publications.

8) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.


http://standards.ieee.org/ipr/disclaimers.html

STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC/IEEE 63195-2:2022 © IEC/IEEE 2022 -7 —

9) Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of material
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity or
scope of Patent Claims or determining whether any licensing terms or conditions provided in connection with
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-discriminatory.
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of power density of human exposure to radio frequency fields from wireless devices in close
proximity to the head and body, can be found on the IEC website.

The IEC Technical Committee and IEEE Technical Committee have decided that the contents
of this document will remain unchanged until the stability date indicated on the IEC website
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e reconfirmed,
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e amended.
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INTRODUCTION

This document provides a method to evaluate the human exposure from wireless devices using
computational methods. This document was developed to provide procedures for the numerical
modelling and evaluation of such wireless devices operating close to the head, held in the hand
or in front of the face, mounted on the body or embedded in garments. It applies to individual
transmitters as well as to transmitters operating simultaneously with other transmitters within a
product. The choice of technique, i.e. FDTD or FEM, is optional but can be influenced by the
application. The advantages of computational procedures include the capability to provide
repeatable, non-intrusive methods for determining exposure in or near an object and without
the need for expensive hardware equipment. Device categories covered include but are not
limited to mobile telephones, radio transmitters in personal computers, desktop and laptop
devices, and multi-band and multi-antenna devices. This document specifies:

e requirements on the numerical software (Clause 5);

e model development and validation (Clause 7);

e power density computation and averaging (Clause 8);
e uncertainty evaluation (Clause 9);

e reporting requirements (Clause 10).

To develop this document, IEC Technical Committee 106 (TC 106) and IEEE International
Committee on Electromagnetic Safety (ICES), Technical Committee 34 (TC 34) Subcommittee
1 (SC 1) formed Joint Working Group 11 (JWG 11) on computational methods to assess the
power density of human exposure to radio frequency fields from wireless devices in close
proximity to the head and body.



STN EN IEC/IEEE 63195-2: 2023 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC/IEEE 63195-2:2022 © IEC/IEEE 2022 -9 —

ASSESSMENT OF POWER DENSITY OF HUMAN EXPOSURE TO RADIO
FREQUENCY FIELDS FROM WIRELESS DEVICES IN CLOSE PROXIMITY
TO THE HEAD AND BODY (FREQUENCY RANGE OF 6 GHz TO 300 GHz) -

Part 2: Computational procedure

1 Scope

This document specifies computational procedures for conservative and reproducible
computations of power density (PD) incident to a human head or body due to radio-
frequency (RF) electromagnetic field (EMF) transmitting devices. The computational
procedures described are finite-difference time-domain (FDTD) and finite element methods
(FEM), which are computational techniques that can be used to determine electromagnetic
quantities by solving Maxwell’s equations within a specified computational uncertainty. The
procedures specified here apply to exposure evaluations for a significant majority of the
population during the use of hand-held and body-worn RF transmitting devices. The methods
apply to devices that can feature single or multiple transmitters or antennas, and that can be
operated with their radiating part or parts at distances up to 200 mm from a human head or
body.

This document can be employed to determine conformity with any applicable maximum PD
requirements of different types of RF transmitting devices used in close proximity to the head
and body, including those combined with other RF transmitting or non-transmitting devices or
accessories (e.g. belt-clip), or embedded in garments. The overall applicable frequency range
of these protocols and procedures is from 6 GHz to 300 GHz.

The RF transmitting device categories covered in this document include but are not limited to
mobile telephones, radio transmitters in personal computers, desktop and laptop devices, and
multi-band and multi-antenna devices.

The procedures of this document do not apply to PD evaluation of electromagnetic fields emitted
or altered by devices or objects intended to be implanted in the body.

NOTE For the evaluation of the combined exposure from simultaneous transmitters operating on frequencies below
6 GHz, the relevant standards for SAR computation are IEC/IEEE 62704-1:2017 and IEC/IEEE 62704-4:2020.

2 Normative references

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.

IEC/IEEE 62704-1:2017, Determining the peak spatial-average specific absorption rate (SAR)
in the human body from wireless communications devices, 30 MHz to 6 GHz — Part 1: General
requirements for using the finite difference time-domain (FDTD) method for SAR calculations

IEC/IEEE 62704-4:2020, Determining the peak spatial-average specific absorption rate (SAR)
in the human body from wireless communications devices, 30 MHz to 6 GHz — Part 4: General
requirements for using the finite element method for SAR calculations
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IEC/IEEE 63195-1:20211, Assessment of power density of human exposure to radio frequency
fields from wireless devices in close proximity to the head and body (frequency range of 6 GHz
to 300 GHz) — Part 1: Measurement procedure

IEEE Std 145, IEEE Standard for Definitions of Terms for Antennas

koniecnahladu - textdalejpokracujevplatenejverzii STN
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