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FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz itior com_.rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom:. < inu rr.ational
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. do‘ument(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee intereste< in u.> subject dealt with
may participate in this preparatory work. International, governmental and non-government. ! orge hizations liaising
with the IEC also participate in this preparation.

IEEE Standards documents are developed within IEEE Societies and Standaru» Coo dinating Committees of the
IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its s.2nfards through a consensus
development process, approved by the American National Standards !Insti‘ute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. V( lunteers are not necessarily members
of IEEE and serve without compensation. While IEEE administers the brc ess and establishes rules to promote
fairness in the consensus development process, IEEE does not indenerndently evaluate, test, or verify the
accuracy of any of the information contained in its standards. Us> of IEEE Standards documents is wholly
voluntary. IEEE documents are made available for use subjc -t tc important notices and legal disclaimers (see
http://standards.ieee.org/ipr/disclaimers.html for more informatic ).

IEC collaborates closely with IEEE in accordance with ¢yndit'ons determined by agreement between the two
organizations. This Dual Logo International Standard was jo.~*'y developed by the IEC and IEEE under the terms
of that agreement.

2) The formal decisions of IEC on technical matters e. ores:, as nearly as possible, an international consensus of
opinion on the relevant subjects since each te=n.:al committee has representation from all interested IEC
National Committees. The formal decisions. ~f 1.ZE= on technical matters, once consensus within IEEE Societies
and Standards Coordinating Committees hzs been reached, is determined by a balanced ballot of materially
interested parties who indicate interest.in\ ‘vie ving the proposed standard. Final approval of the IEEE standards
document is given by the IEEE Stan<'arc> Association (IEEE SA) Standards Board.

3) IEC/IEEE Publications have the fc'm ¢ f recommendations for international use and are accepted by IEC National
Committees/IEEE Societies ir u.2t sc.ise. While all reasonable efforts are made to ensure that the technical
content of IEC/IEEE Publicati rs is accurate, IEC or IEEE cannot be held responsible for the way in which they
are used or for any misint<rpre.>*’on by any end user.

4) In order to promote “..i>rnztional uniformity, IEC National Committees undertake to apply IEC Publications
(including IEC/IEEE" 2ubli :ations) transparently to the maximum extent possible in their national and regional
publications. Any dive n2nce between any IEC/IEEE Publication and the corresponding national or regional
publication sh2' be cleai v indicated in the latter.

5) IEC and'IEE. do 1.0t provide any attestation of conformity. Independent certification bodies provide conformity
assessme, * se: ‘ices and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsible
for any servic2s carried out by independent certification bodies.

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

7) 1.0 liapbi'ty shall attach to IEC or IEEE or their directors, employees, servants or agents including individual
exp 2rts .nd members of technical committees and IEC National Committees, or volunteers of IEEE Societies and
Yo 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.
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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.
Users of this standard are expressly advised that determination of the validity of any patent rights, and the risk
of infringement of such rights, is entirely their own responsibility.

IEC/IEEE 63195-2 was prepared by IEC technical committee 106: Methods for the assessment
of electric, magnetic and electromagnetic fields associated with human exposure, in
cooperation with the International Committee on Electromagnetic Safety (ICES) of the IEEE
Standards Association, under the IEC/IEEE Dual Logo Agreement between IEC and IEEE. It is
an International Standard.

This document is published as an IEC/IEEE Dual Logo standard.

This publication contains supplemental files that are required for the code verificaticn according
to Annex A. Download links and checksums for these files can be found in Anrex I.

The text of this International Standard is based on the following IEC docul. ents.

Draft Report on voting _|
106/564/FDIS 106/569/RVD

Full information on the voting for its approval can be founr in ti.» report on voting indicated in
the above table.

The language used for the development of this Intrinaticnal Standard is English.

This document was drafted in accordance with the rules given in the ISO/IEC Directives, Part 2,
available at www.iec.ch/members_experts/re.doc>. The main document types developed by IEC
are described in greater detail at www.iec.cri/standardsdev/publications.

A list of all parts in the IEC/IEEE 63 .45 series, published under the general title Assessment
of power density of human expcsu: > to radio frequency fields from wireless devices in close
proximity to the head and bod;- c.n be found on the IEC website.

The IEC Technical Comuiti e and IEEE Technical Committee have decided that the contents
of this document will rerain unchanged until the stability date indicated on the IEC website
under webstore.iec.ch 1. the data related to the specific document. At this date, the document
will be

e reconfirmud,

e withdraw,

e replaced by a revised edition, or

. emenced.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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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 no#
limited to mobile telephones, radio transmitters in personal computers, desktop and lcotop
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 Coi~nm ttee 34 (TC 34) Subcommittee
1 (SC 1) formed Joint Working Group 11 (JWG 11) on compu’'ational methods to assess the
power density of human exposure to radio frequency filds from wireless devices in close
proximity to the head and body.
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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





