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technical Commission) & =4 #Z+3t 2ol Fosiglon, =4 i+
st 7ewAE AE 9 EA48tY fEvge] gHeE AEsidn. AR
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In this study, we analyzed and investigated the IEC TC106
documents relevant to measurement and calculation methods for
assessing human exposure to EMF in the low and high frequency
range, and suggested our opinion for documents under review process.
We reviewed 9 documents: 106/162/CDV, 106/163/CDV, 106/165/CD,
106/171/Q, 106/173/DTR, 106/176/FDIS, 106/177/FDIS, 106/182/DC and
106/183/Q. We also translated relevant to human documents(106/148/CDV,
106/156/FDIS) for distributing to experts and persons working in the
related area, who might not be familiar with English. This year, we
published "Report for trends in standardization of evaluation methods
for EMF exposure(No. 6)” and "The final version of EMF word
dictionary”. These reports and dictionaries have been distributed to
relevant organizations. We also prepared the draft for "Construction
plan of complex center for evaluation of human exposure to EMF".

B2 | WA QYT AAREFE, TARIIEAA
4 ¢ of
A Electromagnetic wave, human effect, SAR, IEC




SUMMARY

In this study, we analyzed and investigated the IEC TC106 documents
relevant to measurement and calculation methods for assessing human
exposure to EMF in the low and high frequency range, and suggested
our opinion for documents under review process. In addition, we also
studied the policies and recent activities of IEC TCI106.

We reviewed 9 documents: 106/162/CDV, 106/163/CDV, 106/165/CD,
106/171/Q, 106/173/DTR, 106/176/FDIS, 106/177/FDIS, 106/182/DC and
106/183/Q. The titles of these documents include “Human exposure to
radio frequency fields from handheld and body-mounted wireless
communication devices - human models, instrumentation, and procedure
Part 2 : Procedure to determine the specific absorption rate(SAR) for
mobile wireless communication devices used in close proximity to the
human body(frequency range of 30 MHz to 6 GHz)”, “Assessment of the
compliance of low power electronic and electrical apparatus with the
basic restrictions related to human exposure to electromagnetic fields(10
MHz - 300 GHz)”, “Determination of RF fields and SAR in the vicinity
of radio communication base stations for the purpose of evaluating
human exposure”, “Nomination of a new project leader for project
62209-2", “Guidance for evaluating exposure from multiple EM sources’,
“Evaluation of human exposure to electromagnetic fields from a stand
alone broadcast transmitter(30 MHz - 40 GHz)”, “Magnetic field levels
generated by a.c. power systems - Measurement procedures with regard
to public exposure”, “Call for comments on the proposal to merge IEC
61786 and EN 50413 and to develop a new standard covering the
frequency range 0 Hz to 300 GHz”, “Establishment of joint IEC TC106 -
IEEE SCC39/TC 34 projects on the evaluation of SAR using numerical
techniques”.

We also translated relevant to human documents (106/148/CDV,
106/156/FDIS) for distributing to experts and persons working in the
related area, who might not be familiar with English. This year, we



published "Report for trends in standardization of evaluation methods for
EMF exposure (No. 6)” and "The final version of EMF word dictionary”.
These reports and dictionaries have been distributed to relevant
organizations. We also prepared the draft for "Construction plan of
complex center for evaluation of human exposure to EMFEF".

We hope that the results of our research would lead to promoting
development of EMF measurement technology and enhancing the level of

protecting people from EMF exposure.
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52 1. 106/162/CDVell s Al=d vt oA

Type of
National Clause/ Paragraph comment
, , (General/ COMMENTS Proposed change
Committee | Subclause | Figure/ Table ,
Technical/
Editorial)
The Korea National Committee generally agrees
KR-1 General |with this document.
But there are some comments as follow.
The "0"s in the sentences
There are many "0"s in this standard. Some "0”s|should be removed or
KR-2 All Editorial |are meaningless and the others seem to implyjreplaced with proper words
bibliography, subclause, and so on. such as bibliographies or
subclauses.
The maximum distance between the geometrical
centre of the probe detectors and the inner surface|The maximum distance for
rd , of the phantom is given as 8 mm below 3 GHz|frequencies of 3 GHz to 6
KR-3 6.3.1 3" paragraph Technical

and 8-fl[GHz] for frequencies of 3 GHz to 6 GHz.
There is an inconsistency at 3 GHz for the given
requirement

GHz should be changed to
"11 - fIGHz]"
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"The frequency range of the tissue equivalent
liquids has been extrapolated to 5800 MHz
considering the Cole—Cole dispersion characteristics
of body tissues with high water content and the
producibility of the liquids within the required

Annex A h , tolerances. The permittivity and conductivity in the .
KR-4 4" paragraph Technical Need a re—desciption
A3 frequency range 3 000 MHz to 5 800 MHz were
linearly interpolated and linearly extrapolated to 6
000 MHz.”
—The description of the last sentence is unclear
and somehow inconsistent with the description of
the first sentence
Annex F o L , i
KR-5 o 1% paragraph Editorial | Typographic error "Cg- Replace "c¢s" with "c¢.”
Annex J o L _ _ Replace "Figure 9"
KR-6 1% paragraph Editorial | Typographic error "Figure 9" , ,
J.3 with"Figure J.1”
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-5 2. 106/163/CDVell s A== vt o4

Type of
. comment
National Clause/ Paragraph
, , (General/ COMMENTS Proposed change
Committee | Subclause | Figure/ Table ,
Technical/
Editorial)
The Korea National Committee generally
KR-1 General |agrees with this document.
But there are some comments as follow
There are many portable wireless devices
for which the low power exclusion is applied
for example, cordless phones (900 MHz,
1700 MHz, and 2400 MHz), Bluetooth _ _
, _ , , Add the more imfomation on the
KR-2 Annex B Table B.1 Technical |devices (2400 MHz), Zigbee devices (2400 _ _
, portable wireless devices
MHz), RFIDdevices (433 MHz, 900 MHz,
and 2400 MHz) and so on. The table B.1 of
the Annex B should include more
information on these devices
KR-3 Annex B Eq. B4, B8 Editorial  |Typographic error "f" Replace "f" with "f
KR-4 Annex C 1% paragraph Editorial |There are two "of”s in the sentence Remove one "of”
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F5 3. 106/165/CDVel tisl] A=¢ 2vhet oA

O

Type of
National Clause/ Paragraph comment
, , arap (General/ COMMENTS Proposed change
Committee | Subclause | Figure/Table ,
Technical/
Editorial)
The Korea National Committee (N/C)
generally agrees with this document.
KR-1 General
But there are some comments as
following
Line 824
_ o _ Replace "e), f), and g)” by "b), ¢), and
KR-2 5 Line 826 Editorial  |Typographic error "
Line 828
KR-3 6.2 e) Editorial  |Typographic error Replace "See 1.4" by "See 6.4"
, Add the rationale for the antenna
The rationale for the reference value of| , ,
_ , _ _ dimension. If necessary, the consistency
KR-4 6.4 Table 1 Technical [the antenna dimension (2.5\) in the|
_ with other standards should also be
Table 1 is needed. _
considered.
2" paragraph In the 2nd paragraph, it is described as|1. page 32, line 1100
- and Figuer 1.1 i "
KR-5 72411 g Technical follows: "It is  recommended  that  the change at least 20cm to " at
in Annex | least 10 cm---", or
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antenna maintain a separation of at least

20 cm from all objects which include

walls, floor, ceiling, furiture etc.” However,

according to one of the recommended

measurement methods in  Figure |1 in

Annex |, that is "the 20 point 10

spacing”, the measurement should start

from 10 cm from the ground of floor.

These two descriptions are inconsistent

2. page 112,
In Figure 1.1 in Annex |, change the
figure in which the low measurement
point to 20 cm

nd L _ In the statement, "-—— of and evaluation
KR-6 9.1 2" paragraph Editorial  |Typographic error
=" "and” must be replaced by "an”
In the first sub—bullet, replace "antenna
In the high frequency region, antennalfactors” by “"antenna factors/antenna
KR-7 9.24 11" pullet Technical |gain is usually used instead of antenna|gains”
factor In the third sub-bullet, replace "antenna
factor” by "antenna factor/antenna gain”
Annex F _ L _ _ . .
KR-8 Fo95 Line 2420 Editorial  |Wrong figure number (Figure Q.1) Replace "Figure Q.1" by "Figure F.1"
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Annex F

KR-9 £000 Line 2441 Editorial  |Wrong figure number (Figure Q.1) Replace "Figure Q.1" by "Figure F.1”
Annex F , The rationale for the formulae given in|Include the rationale or refer to a proper

KR-10 Technical _

F.3 Annex F.3 is not clear reference

Annex H o The font is broken for x,y, or z in the| _

KR-11 Table H.2 Editorial o Fix the font

H.1.2 axis figure

Annex H o _

KR-12 H13 Table H.3 Editorial |Same as above Fix the font
Annex H o _

KR-13 3 Table H.5 Editorial |Same as above Fix the font
Annex H o ,

KR-14 H3 Table H.6 Editorial |Same as above Fix the font
Annex H , o ,

KR-15 Hao Figure H.5 Editorial |Same as above Fix the font
Annex H L -

KR-16 H4D Table H.9 Editorial |Same as above Fix the font
Annex H ] L ;

KR-17 HA43 Figure H.7 Editorial |Same as above Fix the font
Annex H _ L . -

KR-18 1o Figure H.1 Editorial |The table is broken Fix the table
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Annex H

KR-19 H13 Figure H.2 Editorial |The table is broken Fix the table
A H Line 2817 should be moved to the end
nnex
KR-20 5 Line 2817 Editorial  |Typographic error of line 2814: (---parameters of the lossy
' cylinder are given in Table H.12.)
Annex K o _ , o ,
KR-21 Eag. K1 Editorial  |A unit for "r" is missing Add a unit for "r"
K.3.4.3.1
Annex L _ L .
KR-22 Lo Line 3062 Editorial |Typographic error Replace "c¢)” by "d)”
Annex M of L ,
KR-23 M3.22 1% paragraph Editorial  |Typographic error Replace "Table 1.2” by "Table M.2"
Annex M _ L .
KR-24 M3.2.4 Figure M.3 Editorial  |Typographic error Replace "Table 12" by "Table M.2"
A N Replace "FSTART(MHZ)" and
nnex
KR-25 N340 Table N.2 Editorial | Typographic error "FSTOP(MHz)" by "fosadMHZ) © andl
T ’fsfop(MHZ)
Annex N L -
KR-26 NG23 All Editorial  |Wrong numbers for the equation Replace "(1), (2)---" by "(N.1), (N.2)---"
Annex O i _ The rationale for wusing the bestiNeed more discussion regarding this
KR-27 8" paragraph | Technical , , , . , ,
0.1.2 estimate for compliance assessment forlissue. In addition, to be consistent with

_77_



the given condition (that is, unless the
expanded uncertainty is no more than
3dB higher than the best estimate) is
unclear. To be more conservative, the
best estimate added with the expanded

other standard, please check the generic
standard of TC106, where the method of
including the

compliance assessment

effects of uncertainty is described.

uncertainty  could be used  for
compliance assessment
Expanded uncertainty is used o _
_ Include definitions section for expanded
Annex O i , throughout this Annex, but the clear , , ,
KR-28 8" paragraph | Technical o _ _ uncertainty as well as other terminologies
012 definition is not described. Profer _ _ _
, , , used for uncertainty in this Annexor
reference is not mentioned either
RPS3/NZS277.1 and RPS3/NZS2772.1
refrenced here for rationale of the _ _ _
" , , ~|As mentioned above, more discussion
Annex O 8" paragraph , compliance assessment in this _ _
KR-29 o and 2nd Technical seems to be necessary regarding this
0.1.2 1 bullet paragraph do not seem to be profer,|
issue
and they are not general documents
eithe
The rationales for the method of the , , ,
i and 10t _ _ As mentioned above, more discussion
Annex O 9 , compliance assessment in these , ,
KR-30 Technical seems to be necessary regarding this
0.1.2 paragraphs paragraphs are unclear. The methods|
issue
here are not conservative.
KR-31 Annex O on paragraph Editorial  |Typographic error Figure J.1 must be replaced by Figure
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043

0.2

Annex O i _ The rational for the numbers and the|include the rationale or refer to a profer
KR-32 5" paragraph | Technical o
0.4.3 rectangular distribution is not clear reference
Annex O " _ The rational for the numbers and the|include the rationale or refer to a profer
KR-33 4" paragraph | Technical S
04.7 rectangular distribution is not clear reference
Annex O nd _ The rational for the numbers is notjinclude the rationale or refer to a profer
KR-34 2" paragraph | Technical
0.4.8 clear reference
Annex O nd , The rational for the numbers and the|include the rationale or refer to a profer
KR-35 2" paragraph | Technical S
049 rectangular distribution is not clear reference
A o Figure M.3, Table M.3, Table M.4 here
nnex
KR-36 0.4.10 o paragraph Editorial  |Typographic error must be replaced by Figure 0.3, Table
o 0.3, Table 0.4, respectively
Annex O o _ Table M.3 in the caption here must be
KR-37 Table 0.4 Editorial  |Typographic error
0.4.10 replaced by Table O.3
Annex O , The rational for the numbers in this|/include the rationale or refer to a profer
KR-38 Table O.6 Technical _
0.5.2.1 Table is not clear reference
Annex O _ Some description for adaptive antennalinclude some description for adaptive
KR-39 Note Technical
054 seems to be necessary antenna
Annex O nd _ The rational for the description in the|lnclude the rationale or refer to a profer
KR_4O 051 2 paragraph Teohnlcal 2nd statement is not clear referenoe
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Some description for uncertainty for

Annex O , _ _ Include description for uncertainty for
KR-41 Note Technical |ground reflection and  environment , _
0552 ground reflection and environment clutters
clutters seems to be necessary
The list of influence quantities seems to
Annex O , be given here together with very short|/include the list of influence quantities,
KR-42 Note Technical o _ o
O.7. description for them. For details, theland refer to the existing standards
existing standards can be refered to.
The list of influence quantities seems to
Annex O , be given here together with very short|include the list of influence quantities,
KR-43 Note Technical o _ o
0.8. description for them. For details, theland refer to the existing standards
existing standards can be refered to.
The algorithms discussed here is too
simple, and the effect of ground
reflection is not included. In the [TU-T o _
, o Include the ITU-T estimation model, in
recommendation, the estimation method| ,
_ _ _ which the effect of the reflection from the
Annex P _ including the reflection from the average _ _ _
KR-44 All Technical average ground is considered in the

ground is recommended. Inclusion of
the ITU-T model (maybe in the Annex
R as commented below) and the
comparision of the ray-tracing results
seems to be very informative

Annex R, and include uncertainty analysis
for the ITU-T estimation model here.
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The algorithms given here is too
simple, and the effect of ground
reflection is not included. In the ITU-T o _
_ o Include the I[TU-T estimation model, in
, recommendation, the estimation method| ,
KR-45 Annex R All Technical | _ _ which the effect of the reflection from the
including the reflection from the average , _
, _ average ground is considered
ground is recommended. Inclusion of
the ITU-T model would be very

informative
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F504.106/171/QeN thsll A=¥ f-2uet oA

Type of
. comment
National Clause/ Paragraph
, _ (General/ COMMENTS Proposed change
Committee | Subclause | Figure/Table ,
Technical/
Editorial)
The Korea National Committee supports
KR General |the nomination of Dr. Antonio Faraone
as Project Leader of project 62209-2
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72 5 106/173/DTRe| sl A&8 $elvel 97

Type of
Nati | Clause/ Paragraph | comment
ationa
, Figure/ (General/ COMMENTS Proposed change
Committee | Subclause ,
Table Technical/
Editorial)
The Korea National Committee (N/C)
KR-1 General |generally agrees with this document.
But there are some comments as follows
We recommend to change the title of this
doccumnt as follows:
, , General/ |It seems that the title of this document Guidnace for evaluating exposure
KR-2 Title Line 73,16 _ _ _
Technical |does not reflect the scope clearly from multiple EM sources —-> Guidnace
for evaluating exposure from multiple
narrow band EM sources
The terminology, "antenna pattern” is not|lt should be changed to “"antenna,
KR-3 3.1.7 General o
proper radiation pattern.”
The term and definition are not proper,|We recommend to change the term and
KR-4 3.1.18 Technical |and inconsistent with  other existing|definition of this clause as follows,
documents respectively, where the definition was
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cited from EN50413:

1.term: electric field—> electric field
strength, or electric field intensity.
2.definition: a vector field quantity which
exerts on any charged particle at rest a
force F equal to the product of E and
the electric charge g of the particle —> a
vector quantity obtained at a given point
the Force (F)

smallcharge (q) divided by the

that represents on an
infinitely

charg

We recommend to change the term in
this clause as follows:

KR-5 3.1.27 Editorial |The term is not proper o o
magnetic field —> magnetic field strength,
or electric field intensity
Information on some GSM systems is|Add frequency bands for GSMB850,
KR-6 Annex A Table A.1 General o
missing GSM1900
Egs.B.19,B.22 o Redundant equality or inequality signs at|Delete the redundant signs of equality or
KR-7 Annex B Editorial , , , ,
B.25, B.27 the end of each line of the equations inequality
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KR-8

Annex C.2.1

2ﬂd
paragraph

Technical

In the 2" paragraph, it is described
that "The individual SAR data sets for
each transmit modes are determined
by measuring the SAR over the
domain R with only one mode active
at a time.” In some cases such as in
bluetooth mode, output power level is
low. SAR distribution cannot be
measured, a low power exculsion
principle is provided.

Add some more description in the main
text or NOTE of C.2.1
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7% 6. 106/176/FDISel thal Al%® $eitet o2

Type of
. comment
National Clause/ Paragraph
, _ (General/ COMMENTS Proposed change
Committee | Subclause | Figure/Table ,
Technical/
Editorial)
The Korea National Committee (N/C)
KR-1 General |generally agrees with this document.
But there are some comments as follow
The meaning of this paragraph is very
nd , unclear, especially, the expression, “The|Need more clarification for
KR-2 8.3.2.2 2" sentence Technical _ _
lower calculated result of|"cylinder/far-field models”
cylinder/far-field models---"
Equations B.1 Remove the dots in the numerator of
KR-3 Annex B and B.3 in the|Editorial Typographic error the equations, or replace them by dots
2" paragraph in the central position
Equations B.1 _ _ .
, o Typographic error. Notations for Gi
KR-4 Annex B and B2 in the|Editorial _ _ , Change them to "Gy”
nd are inconsistent with B.
2" paragraph
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w2 7 106/177/FDIS] o8] AZH et o7

Type of
. comment
National Clause/ Paragraph
, _ (General/ COMMENTS Proposed change
Committee | Subclause | Figure/Table ,
Technical/
Editorial)
The Korea National Committee (N/C)
KR-1 General |generally agrees with this document.
But there are some comments as follow
Beside power equipment or a building, _ _
_ _ _ Add rationale which can show that the
a horizontal distance from its surface or| , ,
_ _ _ |horizontal  distance of 02 m s
_ _ boundary or a wall is very important in _ N
KR-2 53 First Paragraph| Technical , , , appropriate for the worst-case condition
case of magnetic field. This draft _ _
_ ~|of general public exposure to magnetic
recommends it to be 0,2 m, but there is|_ _ _
, , - field, in real environment
no rationale for this specific value
Replace "Untransposed phase
KR-3 A3.2.2 Figure A.7 b) | Editorial Typographic error seguence” by  "Transposed phase
seqguence”
, o , Replace "Untransposed phase sequence”
KR-4 B.3.2.2 Figure B.5 b) | Editorial Typographic error

by "Transposed phase sequence”
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Correct the drawing for the phase
KR-5 B.3.3 Figure B.7 Editorial Typographic error arrangement diagram in the legend of
"Untransposed phase sequence” graph
The "Ground level” is missing in the
Figure C.2, C.4, C.6, and C.8.
Source current
Figure C.2
Figure C.4 L off set (0.2m) Add the "Ground level” in the Figure
KR-6 Annex C.3 _ Editorial -
Figure C.6 C.2, C4, C6, and C.8
Figure C.8 2 ]

¥
Ground level
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-5 8. 106/182/DCell wislf A== -2t o3

Type of
. comment
National Clause/ Paragraph
, _ (General/ COMMENTS Proposed change
Committee | Subclause | Figure/Table ,
Technical/
Editorial)
The Korea National Committee would
like the proposal to merge I[EC 61786
and EN 50413 and to develop a new
KR General

standard covering the frequency range 0
Hz to 300 GHz rather than another
option

_89_




59, 106/183/Qell tal Al=d -2t oA

Type of
. comment
National Clause/ Paragraph
, _ (General/ COMMENTS Proposed change
Committee | Subclause | Figure/Table ,
Technical/
Editorial)

The Korea National Committee agree
that the establishment of joint |EC
KR General |TC106-IEEE SCC39/TC34 projects on
the evaluation of SAR using numerical
techniques.
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