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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Measurement procedure for the assessment of specific absorption rate
of human exposure to radio frequency fields from hand-held and
body-mounted wireless communication devices -

Part 1528: Human models, instrumentation, and procedures
(Frequency range of 4 MHz to 10 GHz)

AMENDMENT 1

FOREWORD

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, |[EEE 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
https://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.

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.

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.

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.

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.

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

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.

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.

Amendment 1 to IEC/IEEE 62209-1528:2020 has been 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 of the IEEE Standards Association, under the IEC/IEEE Dual Logo Agreement between
IEC and IEEE.

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

The text of this Amendment is based on the following IEC documents:

Draft Report on voting

106/738/FDIS 106/747/RVD

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

The language used for the development of this Amendment 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/refdocs. The main document types developed by IEC
are described in greater detail at www.iec.ch/publications/.

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
under webstore.iec.ch in the data related to the specific document. At this date, the document
will be

— reconfirmed,

— withdrawn, or

— revised.

3 Terms and definitions
Add the following new term:

3.57

dynamic power control and exposure time averaging

DPC-ETA

algorithms used in RF modem chipset of wireless devices to ensure SAR compliance for
continuous exposure based on time-averaged power over a specified time window duration
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4 Symbols and abbreviated terms

4.3 Abbreviated terms
Add the following new abbreviated terms:

BER Bit error rate
DPC-ETA Dynamic power control and exposure time averaging
PER Packet error rate

7 Protocol for SAR assessment

7.2 Measurement preparation
7.2.4 Positioning of the DUT relative to the phantom
7.2.4.1.2 DUT-to-phantom separation distance

Replace the existing text with the following new text:

When measuring against the flat phantom, the DUT-to-phantom separation distance is set
according to the following hierarchy:

a) If national regulatory requirements specify the DUT separation distance to the phantom, the
DUT shall be positioned accordingly.

b) “Intended use distance” specified by device manufacturer: If there are no regulatory
requirements, the intended use condition or distance specified by the manufacturer shall be
used. This information shall be aligned with the user documentation of the DUT.

c) Default separation distance: If there are neither regulatory requirements nor a manufacturer
specification of an intended use distance, the DUT shall be measured with each accessible
face in direct contact with the surface of the phantom.

The applicable separation distance is determined with the optional carrying accessory attached
to the DUT, when such condition is tested; see 7.2.4.1.5.

NOTE Calibrated gauge blocks or similar can be used to ensure repeatable and precise positioning at the applicable
separation distance.

7.6 Time-period averaged SAR consideration

Replace the existing text with the following new text:

7.6.1 General

Subclause 7.6 specifies the test procedures for assessing the time-period averaged SAR
(TPAS) when the DUT uses time-period averaged power control algorithms, i.e. dynamic power
control and exposure time averaging (DPC-ETA) algorithms (see 7.6.3, also [143]). The
applicable time-averaging period is specified in various international guidelines. Requirements
and a procedure for assessing the TPAS are provided in 7.6.2 to 7.6.4 (see NOTE 1). The
procedure shall be applied if the following requirements are met:

a) The power control algorithms in the DUT shall not be alterable or accessible by the user.
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b) Sufficient documentation about the power control algorithms and their implementation shall
be provided. The time-averaged output power Pj.;; of each test condition, set by the

algorithm, shall be validated to result in conservative exposure, i.e. that the device is
capable of dynamically managing the time-averaged output power in use conditions like call
drop, dynamic power changes, and handovers and change in telecommunication
technology, change in modulation, change in DUT antenna, starting or restarting the DUT,
and influence of accessories, so that the Pj;,;; is not exceeded. The DUT used for these

validation tests shall be electrically identical to and support the same software
implementation with respect to the time-averaging algorithm or algorithms and RF
parameters as the final production device. Validation of DPC-ETA algorithms can be done
by conducted power measurements, radiated power measurements, or SAR measurements.

c) In case of software or hardware failure, the output power of the algorithm shall default to
Pjimit (see Figure 29).

If the preceding requirements are not met, the SAR shall be assessed at the maximum output
power level, in accordance with 7.4.

NOTE 1 The procedures described in 7.6.2 to 7.6.4 are used for testing devices with dynamic power control. In
other words, their output power is dynamically controlled based on changes in the network and transmission
conditions and use conditions: instantaneous and time-averaged output power, frequency band, presently active
transmission antenna, device position (head or body), etc.

NOTE 2 In addition, IEC TR 63424-1:2024 [143] provides detailed guidance on the validation of DPC-ETA
algorithms.

NOTE 3 It is possible that the applicable regulations include detailed guidance and requirements to validate DPC-
ETA algorithms.

NOTE 4 Time-period averaged SAR procedures are no longer based on the evaluation of a TX factor, as done in
IEC/IEEE 62209-1528:2020. The approach of this document is more versatile than applying a (TX) scaling factor, for
example when evaluating simultaneous transmission or multiple inputs from proximity or motion sensors.

NOTE 5 While not used in IEC TR 63424-1:2024 [143], the term, definition, and abbreviation TPAS are retained in
this document for consistency with IEC/IEEE 62209-1528:2020, but is subject to change in the next revision.

7.6.2 Exposure conditions and test positions

The TPAS shall be assessed separately for each frequency band and operating mode. Two
approaches are considered, depending on whether the device is capable of detecting and
distinguishing its usage position, e.g. by detecting head and body-worn positions according to
audio routing to the earpiece of a device during an audio (voice) call.

a) If the different usage positions are not detected and not distinguished by the device, the
maximum time-averaged output power setting and corresponding TPAS among all
applicable test/use positions and conditions, including all head, body-worn, and other
positions, shall be used to determine compliance.

NOTE This step a) is the most conservative and simple approach that applies to all use conditions.
b) Otherwise, the SAR test positions may be grouped as follows:

1) Head test positions: The maximum time-averaged output power setting and
corresponding TPAS among all head test positions (left cheek, left tilt, right cheek, and
right tilt), corresponding to voice calls, are used to assess the head exposure.

2) Body-worn and other test positions: The maximum time-averaged output power setting
and corresponding TPAS among all other applicable test positions, when there is no
voice call, are used to assess the body exposure.
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7.6.3 SAR measurements

SAR shall be measured for all required test positions and conditions as specified in 7.2.4, and
for each test condition set by the DPC-ETA algorithm, resulting in different SAR levels. The
output power shall be set to the time-averaged output power level P, of the DPC-ETA

algorithm. The time-averaged output power levels used shall be reported for all test conditions.
These TPAS results are the maximum assessed values. See Figure 29 for illustration of Pt

other relevant DPC-ETA algorithm parameters, and the output power characteristics.

NOTE For all measurements in Figure 29, the power is the RMS power averaged over a duration long enough to
include the signal modulation characteristics. For a TDD signal, this is the RMS power averaged over all time slots
in a frame. The instantaneous power, P, ., ., is instantaneous with respect to the DPC-ETA algorithm, i.e. it is the
RMS power averaged over the modulation characteristics at any time instant. The average power, Paverage, is the
average of P, ... over the averaging window.

During SAR measurements, the DPC-ETA power control algorithms shall be disabled if
supported by the DUT. Disabling the power control algorithms typically requires a specific radio

configuration on the DUT, using specific test samples or specific test methods.

If the DUT does not support disabling the power control algorithm at the maximum output power
level, the SAR shall be measured at a lower output power where the power control algorithm
does not limit or change the power during measurement, and the measured psSAR shall be
scaled to correspond to P;,t-

Another way of setting the output transmit power to the time-averaged output power level P

typically requires specific test samples where this power is set as maximum instantaneous
power, to support repeatable power level-setting during SAR testing, especially when
transmission is controlled by a base station simulator. Measurements shall be performed in an
environment that prevents uncontrolled variations in the link budget over time.
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P, stant instantaneous output power recorded by the RF modem or measured during algorithm validation
Paver,age time-averaged output power calculated within a time-averaging window (set to 360 s in this example)
Pimit maximum time-averaged output power allowed for continuous exposure

Pax maximum instantaneous output power that a transmitter supports for the intended operations

Figure 29 — Example illustration of the output power characteristics
of a simple TPAS implementation
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