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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ERMINATION OF RF FIELD STRENGTH AND SAR IN THE VICINITY
RADIOCOMMUNICATION BASE STATIONS FOR THE PURPOSE
{s\ OF EVALUATING HUMAN EXPOSURE

% FOREWORD

1) The Internatior@ectrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national eleetrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-o@on on all questions concerning standardization in the electrical and electronic fields. To

ion, to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, “Pu#ticly Available Specifications (PAS) and Guides (hereafter referred to as “IEC

Publication(s)”). Their'prgParation is entrusted to technical committees; any IEC National Committee interested

in the subject dealt |t®y participate in this preparatory work. International, governmental and non-

governmental organizatio ising with the |IEC also participate in this preparation. IEC collaborates closely
Mmz;)

this end and in addi

with the International Org on for Standardization (ISO) in accordance with conditions determined by
agreement between the two

fations.
2) The formal decisions or agree ent?f‘lEC on technical matters express, as nearly as possible, an international
consensus of opinion on the rel subjects since each technical committee has representation from all
interested IEC National Committee

Committees in that sense. While all r able efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot hel
misinterpretation by any end user.

3) IEC Publications have the form of recg@endations for international use and are accepted by IEC National
b

responsible for the way in which they are used or for any

4) In order to promote international uniformity,
transparently to the maximum extent possible
between any IEC Publication and the correspond
the latter.

National Committees undertake to apply IEC Publications
i eir national and regional publications. Any divergence
Ztional or regional publication shall be clearly indicated in

.

5) IEC itself does not provide any attestation of conformify_lIndependent certification bodies provide conformity
assessment services and, in some areas, access to arks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of@blication.

7) No liability shall attach to IEC or its directors, employees, servapis or agents including individual experts and
members of its technical committees and IEC National Committ @ or any personal injury, property damage or
other damage of any nature whatsoever, whether direct or ifegtnor for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upn his IEC Publication or any other IEC
Publications.

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

9) Attention is drawn to the possibility that some of the elements of this IE ublication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such rights.

International Standard IEC 62232 has been prepared by IEC t@al committee 106:
Methods for the assessment of electric, magnetic and electromagneti s_associated with
human exposure.

embedded files for the electronic version. These files are intended to sed as a
complement and do not form an integral part of the standard.

This publication contains attached files in the form of a CD-ROM for the ;é: version and

The text of this standard is based on the following documents: z
FDIS Report on voting \p
106/221/FDIS 106/228/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

th bility date indicated on the IEC web site under "http://webstore.iec.ch" in the data
rela to the specific publication. At this date, the publication will be

*
e T 9( irmed,
. wit&wn,
. replac?a revised edition, or
+ amend o
Q
pd

Thesommittee has decided that the contents of this publication will remain unchanged until

2

that it contains ¢olours which are considered to be useful for the correct
understanding of
colour printer.

IMPORTANT - Thi@our inside' logo on the cover page of this publication indicates
it

tents. Users should therefore print this document using a
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INTRODUCTION

This\standard addresses the evaluation of RF field strength or specific absorption rate levels
i% vicinity of non-broadcast RF radiocommunication sources (i.e. RBS) intentionally
radi g in the frequency range 300 MHz to 6 GHz according to the scope (see Clause 1). It
does f‘address the evaluation of current density which exposure guidelines often do not
consi be relevant when evaluating RF fields in the intended RBS operating frequency
range.

This standQ fines how a suitably qualified surveyor shall select between the described
evaluation nﬁ s in order to prepare specific or generic evaluation plans and how to
validate their ir@gmentation. When using this standard to establish RBS compliance, the full
set of limiting cor@ns needs to be defined. These may include for example limits on human
exposure to RF . the likelihood that people may have access to a specific location;
specific decision r r interpretation of uncertainty. This standard does not define such
limits or the associ requirements for a safety programme. Further, this standard
recognises that natio egulators (or the test client) may establish rules (termed
“assessment schemes”)@how to interpret uncertainty when establishing compliance.
However, this standard d rovide guidance on how to apply the described evaluation
methods consistent with sueh rulés. Additional guidance can be found in Technical Report
IEC 62669 [54]") which includ et of worked case studies giving practical examples of the
application of this standard.

Clause 2, Clause 3 and Clause 4 a@ress normative references, definitions and abbreviations

respectively.

Clause 5, with Annex A, Annex B and Ann@, defines how to select the evaluation methods
to be used and how to plan the evaluat A\a'sk. The standard describes the alternative
methods that may be included in the evalua tan and defines a ranking to be applied in
the event of dispute where the higher rankin uation takes precedence. Lower ranking
evaluations are of course valid within their m ability and may be more practical to
implement.

Clause 6 describes the evaluation methods to deter a measurand (SAR or RF field
strength) value at a specified point. These cover b atory and in situ measurement
methods for SAR and electric field strength and comput@r methods for SAR, power flux
density, electric field strength and magnetic field strengtl. _Annex C describes how the
evaluation methods may be employed for specific purposes® ex F and Annex G provide
information on implementation of computation methods and An@ with included referenced
spread sheets provides computation validation information.

evaluated value meets a specified confidence level. Annex L and A describe how to
address uncertainty when determining compliance with limit values ccordance with
relevant national regulatory requirements.

Clause 8 describes reporting requirements for the evaluation. \L

Other annexes and the bibliography are referenced extensively to provide useful @ftions

or guidance.

Clause 7 and Annex O address the estimation of uncertainty or th%%r;ination that the

1) Numerals in square brackets refer to the Bibliography.
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DETERMINATION OF RF FIELD STRENGTH AND SAR IN THE VICINITY

OF RADIOCOMMUNICATION BASE STATIONS FOR THE PURPOSE
OF EVALUATING HUMAN EXPOSURE

Scope

This Internal Standard provides methods for the determination of radio-frequency (RF)
field strength pecific absorption rate (SAR) in the vicinity of radiocommunication base
stations (RBS) e purpose of evaluating human exposure.

This standard: 6

a)

b)

considers RBS whu@ns mit on one or more antennas using one or more frequencies in
the range 300 MHz

describes several ; Id strength and SAR measurement and computation
methodologies with gmd n their applicability to address both the in situ evaluation of
installed RBS and Iaborato%ed evaluations;

describes how surveyors wit ff|C|ent level of expertise shall establish their specific
evaluation procedures approprl r their evaluation purpose;

considers the evaluation purposes(ﬁely:

1) product conformity: to establis t a RBS conforms to a defined set of limit

conditions under its intended use;

2) compliance boundary: to establish t; ompliance boundary or boundaries for a RBS
in relation to a defined set of limit con ys

3) to evaluate RF field strength or SAR at one or more evaluation locations,
namely:

i) evaluation location(s) at arbitrary locations outside the control boundary to provide
information for interested parties;

ii) evaluation location(s) at the control bo&% to confirm validity of control
boundary;

iii) evaluation location(s) within the control bound ith the specific conditions
relevant to investigate an alleged over-exposure inc

provides guidance on how to report, interpret and com results from different
evaluation methodologies and, where the evaluation purpos |res it, determine a
justified decision against a limit value; @

provides informative guidance on how to evaluate ambient RF fiel th levels in the
vicinity of a RBS from RF sources other than the RBS under evaluati nd at frequencies
within and outside the range 300 MHz to 6 GHz;

provides short descriptions of the informative example case studies to he surveyor

given in the companion Technical Report IEC 62669 [54].

S
0
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2 Normative references

Mllowing referenced documents are indispensable for the application of this document.
%Zd references, only the edition cited applies. For undated references, the latest edition

of /erenced document (including any amendments) applies.

IEC 60245, Safety requirements for radio transmitting equipment

o 005, Human exposure to radio frequency fields from hand-held and body-
mounted ss communication devices— Human models, instrumentation, and
procedures — P 1: Procedure to determine the specific absorption rate (SAR) for hand-held
devices used i 6pr0ximity to the ear (frequency range of 300 MHz to 3 GHz)

IEC 62209

IEC 62209-2:2010,’%% exposure to radio frequency fields from hand-held and body-
mounted wireless unication devices — Human models, instrumentation, and
procedures — Part 2: P&’dure to determine the specific absorption rate (SAR) for wireless
communication devices u@ in close proximity to the human body (frequency range of
30 MHz to 6 GHz) /

*

ISO/IEC 17025:2005, General/@yirements for the competence of testing and calibration

laboratories

3 Terms and definitions /O

For the purposes of this document, the fo1|<®g terms and definitions apply.

3.1 ¢

ambient fields /

background electromagnetic fields in the frequ@ range from 100 kHz to 300 GHz other
than the emissions from the EUT in the frequency ré@n@e 300 MHz to 6 GHz

3.2 @
antenna factor

ratio of the electromagnetic field strength incident upon @ enna to the voltage (V) that is
produced across a specified impedance (e.g. 50 Q) termifiatihg the line connection of the

antenna @
3.3 @
assessment /
ith a relevant limit)

determination of a decision based on measurand value (e.g. compari

3.4 O’

assessment configuration é
set of parameter values which together represent the RBS configuration e assessed
according to the evaluation purpose, e.g. for conformity assessment

3.5 @
average (temporal) transmitted power z

rate of radiated energy transfer expressed in W given by \p

7]
— 1
Pyo =—— | P(¢)dt
- j (1)
1
where
1 is the start time of the observation in seconds;

Iy is the stop time of the observation in seconds;





