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MEASUREMENT PROCEDURE FOR THE ASSESSMENT OF SPECIFIC 51 

ABSORPTION RATE OF HUMAN EXPOSURE TO RADIO FREQUENCY 52 

FIELDS FROM HAND-HELD AND BODY-MOUNTED WIRELESS 53 

COMMUNICATION DEVICES –  54 

 55 

Part 1528: Human models, instrumentation, and procedures 56 

(Frequency range of 4 MHz to 10 GHz) 57 

 58 

AMENDMENT 1 59 

 60 

FOREWORD 61 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 62 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 63 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 64 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 65 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC document(s)"). Their 66 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 67 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 68 
with the IEC also participate in this preparation.  69 

IEEE Standards documents are developed within IEEE Societies and Standards Coordinating Committees of the 70 
IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standards through a consensus 71 
development process, approved by the American National Standards Institute, which brings together volunteers 72 
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members 73 
of IEEE and serve without compensation. While IEEE administers the process and establishes rules to promote 74 
fairness in the consensus development process, IEEE does not independently evaluate, test, or verify the 75 
accuracy of any of the information contained in its standards. Use of IEEE Standards documents is wholly 76 
voluntary. IEEE documents are made available for use subject to important notices and legal disclaimers (see 77 
https://standards.ieee.org/ipr/disclaimers.html for more information). 78 

IEC collaborates closely with IEEE in accordance with conditions determined by agreement between the two 79 
organizations. This Dual Logo International Standard was jointly developed by the IEC and IEEE under the terms 80 
of that agreement.  81 

2) The formal decisions of IEC on technical matters express, as nearly as possible, an international consensus of 82 
opinion on the relevant subjects since each technical committee has representation from all interested IEC 83 
National Committees. The formal decisions of IEEE on technical matters, once consensus within IEEE Societies 84 
and Standards Coordinating Committees has been reached, is determined by a balanced ballot of materially 85 
interested parties who indicate interest in reviewing the proposed standard. Final approval of the IEEE standards 86 
document is given by the IEEE Standards Association (IEEE SA) Standards Board. 87 

3) IEC/IEEE Publications have the form of recommendations for international use and are accepted by IEC National 88 
Committees/IEEE Societies in that sense. While all reasonable efforts are made to ensure that the technical 89 
content of IEC/IEEE Publications is accurate, IEC or IEEE cannot be held responsible for the way in which they 90 
are used or for any misinterpretation by any end user. 91 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 92 
(including IEC/IEEE Publications) transparently to the maximum extent possible in their national and regional 93 
publications. Any divergence between any IEC/IEEE Publication and the corresponding national or regional 94 
publication shall be clearly indicated in the latter. 95 

5) IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide conformity 96 
assessment services and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsible 97 
for any services carried out by independent certification bodies. 98 

6) All users should ensure that they have the latest edition of this publication. 99 

7) No liability shall attach to IEC or IEEE or their directors, employees, servants or agents including individual 100 
experts and members of technical committees and IEC National Committees, or volunteers of IEEE Societies and 101 
the Standards Coordinating Committees of the IEEE Standards Association (IEEE SA) Standards Board, for any 102 
personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect, or for 103 
costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon, this IEC/IEEE 104 
Publication or any other IEC or IEEE Publications.  105 

8) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is 106 
indispensable for the correct application of this publication. 107 
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9) Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of material 108 
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or 109 
validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for identifying 110 
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity or 111 
scope of Patent Claims or determining whether any licensing terms or conditions provided in connection with 112 
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-discriminatory. 113 
Users of this standard are expressly advised that determination of the validity of any patent rights, and the risk 114 
of infringement of such rights, is entirely their own responsibility. 115 

 116 

Amendment 1 to IEC/IEEE 62209-1528:2020 has been prepared by IEC technical committee 117 
106: Methods for the assessment of electric, magnetic and electromagnetic fields associated 118 
with human exposure, in cooperation with the International Committee on Electromagnetic 119 
Safety of the IEEE Standards Association. 120 

This document is published as an IEC/IEEE Dual Logo standard. 121 

The text of this amendment is based on the following IEC documents: 122 

Draft Report on voting 

XX/XX/FDIS XX/XX/RVD 

 123 
Full information on the voting for its approval can be found in the report on voting indicated in 124 
the above table. 125 

The language used for the development of this amendment is English. 126 

This document was drafted in accordance with the rules given in the ISO/IEC Directives, Part 2, 127 
available at www.iec.ch/members_experts/refdocs. The main document types developed by IEC 128 
are described in greater detail at www.iec.ch/publications/. 129 

The IEC Technical Committee and IEEE Technical Committee have decided that the contents 130 
of this document will remain unchanged until the stability date indicated on the IEC website 131 
under webstore.iec.ch in the data related to the specific document. At this date, the document 132 
will be  133 

• reconfirmed, 134 

• withdrawn, or 135 

• revised. 136 

 137 

 138 

 139 
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INTRODUCTION to the (CD,CDV) 140 

(not to be included in final publication) 141 

Product compliance RF exposure assessment standards need periodic amendments to respond 142 
to fast-evolving mobile communication technologies.  143 

In accordance with IEC TC 106 plenary decisions and agreement of IEEE/ICES TC34 to amend 144 
IEC/IEEE 62209-1528:2020, a revision project was registered by circulation of the review report 145 
106/629/RR on 2023-11-24 (informally known as “RR1” in TC 106; also supplemented by 146 
editorial updates in 106/629A/RR and 106/629B/RR). The RR1 review report also included draft 147 
text from a Canada NC input on hand SAR testing, and draft text following from a Finland NC 148 
request on testing of motion sensor-based SAR mitigation. An additional document-for-149 
comment for the amendment project, 106/637/DC (informally known as “RR2”), was circulated 150 
on 2024-02-23 dealing with time-period averaged SAR, proximity sensor, separation distance, 151 
and SAR test reduction. 152 

In summary, this amendment of IEC/IEEE 62209-1528:2020, based on the preceding RR1 and 153 
RR2 documents, addresses the following items:  154 

1) Hand SAR: New subclauses with a) applicability check, b) test procedure 155 

2) Motion sensors: a) new section with a SAR measurement procedure, and b) annex on sensor 156 
validations 157 

3) Amendment of proximity sensor subclause 158 

4) Time-period averaged SAR measurement procedure revised and updated. 159 

5) Flat phantom separation distance, and test reductions for SAM phantom test configurations 160 
based on flat phantom SAR test data 161 

 162 

 163 

Subdivision numbering in 
106/629/RR or 106/637/DC 

Subdivision numbering in 
this draft 

6.3 (RR) 7.11.1 – renumbered and merged 
7.2.4.1.1 (RR) n/a – next-to-ear hand SAR now in 7.11 not 7.2 
7.2.4.1.2 (DC Annex 2) 7.2.4.1.2 
7.2.4.1.13 7.11 
7.6 (DC Annex 1) 7.6 
7.7  (DC Annex 3) 7.7 
 7.9.3.1 
7.9.3.7 (DC Annex 2) 7.9.3.7 and Annex X 
7.10 (RR) 7.10 
 7.11 – renumber of RR 7.2.4.1.13 
Annex X (RR) Annex Y – renumber of RR Annex X 
 Annex X – associated with 7.9.3.7 

 164 

 165 

____________ 166 

 167 

  168 
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MEASUREMENT PROCEDURE FOR THE ASSESSMENT OF SPECIFIC 169 

ABSORPTION RATE OF HUMAN EXPOSURE TO RADIO FREQUENCY 170 

FIELDS FROM HAND-HELD AND BODY-MOUNTED WIRELESS 171 

COMMUNICATION DEVICES –  172 

 173 

Part 1528: Human models, instrumentation, and procedures 174 

(Frequency range of 4 MHz to 10 GHz) 175 

 176 

AMENDMENT 1 177 

 178 

 179 

7 Protocol for SAR assessment 180 

 181 

7.2 Measurement preparation 182 

7.2.4 Positioning of the DUT relative to the phantom 183 

 184 

Replace the existing entire 7.2.4.1.2 using the following: 185 

7.2.4.1.2 DUT-to-phantom separation distance  186 

When measuring against the flat phantom, the DUT-to-phantom separation distance may be set 187 
according to the following hierarchy. 188 

a) Regulatory requirements: If there are national regulatory requirements that specify the DUT 189 
separation distance to the phantom, the DUT shall be positioned according to these 190 
requirements.  191 

b) “Intended use distance” specified by device manufacturer: If there are no regulatory 192 
requirements, the intended use condition or distance specified by the manufacturer shall be 193 
used. This information shall be aligned with the user documentation of the DUT. 194 

c) Default separation distance: If there are neither regulatory requirements nor a manufacturer 195 
specification of an intended use distance, the DUT shall be measured with each accessible 196 
face at a distance of dmin = 0 mm from the surface of the phantom according to 7.11. 197 

NOTE A more detailed rationale for a separation distance of 0 mm is under consideration for future maintenance of 198 
this standard.  199 

The applicable separation distance may be determined with the carry accessory attached to the 200 
DUT, when such condition is tested; see 7.2.4.1.5.  201 

Care should be taken to ensure precise positioning at the applicable separation distances, for 202 
example by using calibrated gauge blocks or similar means to ensure repeatability. 203 

 204 

  205 
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Replace the existing entire 7.6 using the following: 206 

7.6 Time-period averaged SAR 207 

7.6.1 General  208 

Subclause 7.6 specifies the test procedures for assessing the time-period averaged SAR 209 
(TPAS)4 when the DUT uses time-period averaged power control algorithms, i.e. dynamic power 210 
control and exposure time averaging (DPC-ETA) algorithms (see 7.6.3; also [143]). The 211 
applicable time-averaging period is specified in various international guidelines. This test 212 
procedure differs from the general SAR test procedures specified in 7.4 that are applicable for 213 
DUTs that do not have time-period averaged power control algorithms. Requirements and a 214 
procedure for assessing the TPAS are provided in 7.6.2 to 7.6.4.5 The procedure can be applied 215 
if the following requirements are met:  216 

a) The power control algorithms in the DUT shall not be alterable or accessible by the user.  217 

b) The DUT manufacturer shall provide sufficient documentation about the power control 218 
algorithms and their implementation. 219 

c) The DUT manufacturer shall validate that the time-averaged power of each test condition 220 
set by the algorithm results in conservative SAR assessments. 221 

If the preceding requirements are not met, the SAR shall be assessed at the maximum output 222 
power level, in accordance with 7.4. 223 

NOTE 1 The procedures described in 7.6.2 to 7.6.4 are used for testing devices with dynamic power control. In 224 
other words, their output power is dynamically controlled based on changes in the network and transmission 225 
conditions and use conditions: instantaneous and time-averaged output power, frequency band, currently active 226 
transmission antenna, device position (head or body), etc.  227 

NOTE 2 In addition, IEC TR 63424-1 [143] provides detailed guidance on the validation of DPC-ETA algorithms 228 
through conducted power measurement, radiated power measurement, or SAR measurement.   229 

NOTE 3 It is possible that the applicable regulations include published detailed guidance and requirements to 230 
validate DPC-ETA algorithms. It is also possible that the applicable regulations specify testing at the maximum 231 
available output power; or some devices, maximum power is based on hardware-implemented time-averaged output 232 
power control algorithms. and is used in testing. 233 

 234 

 235 

  236 

___________ 
4 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. 

5 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 scaling factor, for 
example when evaluating simultaneous transmission or multiple inputs from proximity or motion sensors. 
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7.6.2 Exposure conditions and test positions  237 

The TPAS shall be assessed separately for each frequency band and operating mode. Two 238 
approaches are considered, depending on whether the device is capable of detecting and 239 
distinguishing its usage position (e.g. by detecting head and body-worn positions according to 240 
audio routing to the earpiece of a device during an audio call).  241 

a) If the different usage positions are not detected and not distinguished by the device, the 242 
maximum time-averaged power setting and corresponding TPAS among all applicable 243 
test/use positions and conditions, including all head, body-worn, and other positions, shall 244 
be used to determine compliance. This is the most conservative and simple approach that 245 
applies to all use conditions.  246 

b) Otherwise, the SAR test positions may be grouped as follows:  247 

1) Head test positions: The maximum time-averaged power setting and corresponding 248 
TPAS among all head test positions (left cheek, left tilt, right cheek, and right tilt), 249 
corresponding to audio calls, is used to determine head exposure SAR compliance.  250 

2) Other test positions: The maximum time-averaged power setting and corresponding 251 
TPAS among all other applicable test positions, when there is no audio call, is used to 252 
determine non-head exposure SAR compliance.  253 

 254 

7.6.3 SAR measurements  255 

SAR shall be measured for all required test positions and conditions as specified in 7.2.4, and 256 
for each test condition set by the TPAS algorithm, resulting in different SAR levels. The output 257 
power shall be set to the time-averaged power level Plimit of the DPC-ETA algorithm. The time-258 

averaged power levels used shall be reported for all test conditions. These TPAS results are 259 
compared directly against the applicable SAR limit to determine compliance. See Figure 29 for 260 
illustration of Plimit, other relevant DPC-ETA algorithm parameters, and the output power 261 

characteristics. 262 

During SAR measurements, the DPC-ETA power control algorithms in the DUT can be disabled. 263 
Disabling the power control algorithms typically requires a specific radio configuration on the 264 
DUT, using specific test samples or specific test methods. 265 

If the power control algorithm cannot be disabled at the maximum output power level, the SAR 266 
shall be measured at a lower output power where the power control algorithm does not limit or 267 
change the power during measurement, and the measured psSAR shall be scaled to correspond 268 
to Plimit. 269 

Similarly, setting the output transmit power to the time-averaged power level Plimit typically 270 

requires specific test samples where this power is set as maximum instantaneous power, to 271 
support repeatable power level-setting during SAR testing, especially when transmission is 272 
controlled by a base station simulator. 273 

 274 

 275 
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