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In this study, we analyzed and reviewed the IEC TC106 documents
relevant to measurement and calculation methods for assessing
human exposure to EMF 1n the low and the high frequency range,
and submitted our opinion for documents under review process. We
reviewed 8 documents: 106/193/CDV, 106/195/FDIS, 106/197/NP,
106/198/FDIS, 106/199/DTR, 106/203/NP, 106/204/NP, and 106/207/NP.
We also translated documents related to EMF exposure
(106/198/FDIS, TR 62630) 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. 7)” and distributed to
relevant organizations. We also reviewed the domestic regulations
(notices) and prepared the drafts for revision of the documents :
"Measurement method of SAR and Electromagnetic field strength”,
"Evaluation method of human exposure to EMF for base station and
RFID”, and "SAR evaluation method on the human body”.

5ol o = | A AA9E AAREES, FAH77E9Y3)

%

i

EMF, electromagnetic wave, human exposure, SAR, TEC




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 8 documents: 106/193/CDV, 106/195/FDIS, 106/197/NP,
106/198/FDIS, 106/199/DTR, 106/203/NP, 106/204/NP, and 106/207/NP.
The titles of these documents include “Determination of RF field
strength and SAR in the vicinity of radiocommunication base stations
for the purpose of evaluating human exposure”, “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)”, “Specific Absorption Rate(SAR) in the Human
Body from Wireless Communications Devices: Specific Requriements
Finite Difference Time Domain(FDTD) Modelling of Exposure from
Vehicle Mounted Antennas’, “Assessment of the compliance of low
power electrical apparatus with the basic restrictions related to human
exposure to electromagnetic fields(10 MHz - 300 GHz)”, “Case studies
supporting IEC 62232 Ed.1 - Determination of RF field strength and
SAR in the vicinity of radiocommunication base stations for the purpose
of evaluating human exposure”’, “Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body from Wireless
Communications Devices, 30 MHz - 6 GHz: General Requirements for
using the Finite-Difference Time-Domain (FDTD) Method for SAR
Calculations”, “Determining the Peak Spatial-Average Specific Absorption
Rate (SAR) in the Human Body from Wireless Communications Devices,
30 MHz - 6 GHz: Specific Requirements for using the Finite-Difference
Time-Domain (FDTD) Method for SAR Calculations of Mobile Phones”,

“Guidance for evaluating exposure from multiple electromagnetic sources



. Specific requirements for assessing the Specific Absorption Rate(SAR)
from multiple transmitters used in close proximity to the human head”.
We also translated two documents related to assessment of human
exposure (106/198/FDIS, TR 62630) 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. 7)” and distributed to
relevant organizations. We also reviewed the domestic regulations
(notices) relevant to EMF exposure and prepared the drafts for revision
of the documents : "Measurement method of SAR and Electromagnetic
field strength”, "Evaluation method of human exposure to EMF for base
station and RFID”, and "SAR evaluation method on the human body”.
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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Human exposure to radio frequency fields from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and
|EC 62209-1 | procedures - Part 1: Procedure to determine the specific absorption rate | 2005.02.18.
(SAR) for hand-held devices used in close proximity to the ear (frequency
range of 300 MHz to 3 GHz)

Exposure to electric or magnetic fields in the low and intermediate frequency
|EC 62226-1 |range - Methods for calculating the current density and internal electric field | 2004.11.10
induced in the human body - Part 1: Genera

Exposure 1o electric or magnetic fields in the low and intermediate frequency
range - Methods for calculating the current density and internal electric field 20041123
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model
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range — Methods for calculating the current density and internal electric field 2007.05.23
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|EC 62209-2 | procedures - Part 2 : Procedure to determine the specific absorption | 2010.03.30. 2013
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Human exposure to radio frequency fields from hand-held
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IEC 62209-2 | models, instrumentation, and procedures Part 2: Procedure to e0iS | Antonio Faraone
Ed.1.0 determine the Specific Absorption Rate (SAR) for mobile
wireless communication devices used in close proximity to the
human body(frequency 30 MHz to 6 GHz)
Assessment of the compliance of low power electronic and
IEC 62479 i ' ' icti
electrical apparatus  with the baslc .restrlctlons related to FDIS | Phil Chadwick
Ed.1.0 human exposure to electromagnetic fields (10 MHz - 300
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Case studies supporting IEC 62232 Ed.1 -
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Ed.1.0 the vicinity of radiocommunication base stations
for the purpose of evaluating human exposure
Determining the Peak Spatial-Average Specific
Absorption Rate(SAR) in the Human Body from
IEC 62704-1 |Wireless Communications Devices, 30 MHz - 6 .
i . . . NP | Andreas Christ
Ed.1.0 GHz : General Requirements for using the Finite
Difference Time Domain(FDTD) Method for SAR
calculations
Specific Absorption Rate(SAR) in the Human
IEC 62704-2 Body from Wireless Com.njumcatlon.s Dewces,. 30 - |
MHz - 6 GHz : Specific Reqguriements Finite | NP |Giorgi Bit-Babik
Ed10  Ipifference Time Domain(FDTD) Modeling  of
Exposure from Vehicle Mounted Antennas
Determining the Peak Spatial-Average Specific
Absorption Rate(SAR) in the Human Body from
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i . . . . NP
Ed.1.0 GHz : Specific Requirements for using the Finite Monebhurrun
Difference Time Domain(FDTD) Method for SAR
calculations of Mobile Phones
PNW Guidance for evaluating exposure from multiple
(Proposed | electromagnetic sources : Specific requirements
New Work) |for assessing the Specific Absorption Rate(SAR) | NP | Antonio Faraone
106-207 from multiple transmitters used in close proximity
Ed.1.0 to the human head
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AR7F B3 e ol

H ol A% RFID &&itok7F 5olvtn RFID dAkake] 1A G3F 7k A ol
gk Aol =olxa gtk ATFelA = RFID 92 o]¢f fAFsE A 717]
A A ARk A G B gA AFEE E A mol s Lo
H3 RFIDO] 9gt AAs} AAx=Z=F H7keh #aAste] 900 MHz 2 13. 56 MHz
o & @Hl RFID gty Alz=gle] gk d71% 2@ 278 A=E SA 1 54

?‘

RFID7} 548l 10 MHz o4-e] RF 9504 @A ste] Ax48e
o]
AN

=

A2 AT & S oln YdFHo AUt ICNIRP 71+ 59 %Zﬂ‘ﬂiﬂl‘iiﬂ%
< o] dAAE Y AF5A4ES HAst=Y TS i rk-E L g

RF oA dxtate] Ao gt sEATF+= 4l oﬁ]%oﬂ X = &gy
o Aol H A= G g AP FE o] F i oy, tFEe] A4
Aok dhraloly Algetd werEl S-S ARy weFol S W] ¢k Aow
et RF Y =59 Az AdoM= Ax7t 7pddnkst =2 =9 dx
o =F® Agolwt Alxel Zgd Wit e, MEWEI e Aeadx
3 BE7b ufg- Aol o] wE Aol A E W EelA] Furt

RFID Al2="lo] o]t dxla} &2 7S dod = e ARt & u ¥
om o]efg v e wFoAE TEAY, AAA AH T Ao A2
7I's, M97s, o HA ol el oA 7A ojmd ddE FFE WHEA F
3 Qo ESH RFID Al2~gle] datart AAGdeEs dod F v ofws 7)1d
(mechanism)®= Y%A ¢&kom RFIDS Ay = HEAT7E AA O
A A5 F F duEsE SAE WA Ed

RFID Z#tzte] QA|d &l tigh Jed = o 7bA] Fq A= vt gl
ow - QA= ELF(SAFTI) wFoly FiiE Axa =% HA5
Hol Atk FUE ATt iE A w7hA Y] dEgAT A BEAdo] e A
o2 Yehd A7 giFEEoln, ArixEdd uid g S s e ol E th
o] gt H& F ol

o} go] "am ®x MEATF0 RFIDS LHd S4S
A <] ER) 2t |51 A7 &ar glew, RFIDS}
<% RF Ty oS 7IAs dAge BAQFSE A9 i FlZely
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71 A= gk g gke ek Aol
RFID Al2glo] A U= dAxrute] o144 dat=

7F AEbET e Al A7 5 Al olAHE fmr)7Iet AARIAHAE Lo
Atglel disl EUCNA =4 79 Rart e Aoz daxa o [17]. 29
olgJ gt H i A= RFID A=t ofye} g mtE 5o FYto] HX 5]
ole] H=7F RFID Al~®l®t} =31, 10 MHz ©]3te] AF34
A&t EAS Al2"le] ot 3% x3hstar glo] AA| RFID Al 2-H
Aoz oZFHr. ICNIRP
EAS Al~sl# RFID A2~
7] Az Ae RFID AxQA7 FEste] o

M2 RFID Al2~#€le] A}
=
(@)

T
T

.

rE

gl
B
o]
=

ot
lo,
kil
)
)
2
Ny
&
R
17/
lo,
i
0%
(L
H
ol
ek
3
NI
o

(2) RFID ?_]_iﬂogﬁg: 1;& %@E%

Al EF 719 IEC TC106 WG4 °l4 = EAS, RFID % o] Ak 7 ¢]
71710l digt HAAFsk QA =F% Hrb s F9 x2TA EN 50357(basic
standard)[19]3 EN 50364(product standard)[20]S vFE o2 2008 10€] A=
+ ¥ IEC 62369-15 W3tetsdth. o] ¥+ EAS, RFID ¥ o]} FA}gH SRD
(A2 717], Short Range Device)oll 2%t QA Ayt === H7F HHS o
Fglen F9 Y& EN ETe A9 augE w2 glon bgs =54
(multiple source)oll &k F7FH I A4 7ol ek W&o F71= AT

IEC &FollA AAet= 272 7171 digh dAaah A == 3 =3

@ =4 C3RAel e A naE 9% AAE 2eg o)
X 7%e a7em ol SAW, oldd RE 4%e HAHs7 ALE B
wel A4dd Ae dusie BT AL AxsL Ao}

A e Az Qo] g dRd Pue SAEs7] FadA A
=EFE FA%C] 18 A vwsks et Axs FEE 47 S
g WHolE A 4 Aol ANGsIvle FANN A FrE &

a

=3
=] =
S o 488 A4 9ol APHE 54 A4E Agstel Y5l T4



TS At AR AART /)2 vuwsE Wl )
2 A= RFID 7]7]elA WA= A7 w=&F H7FE 98 900
MHz e 2 13. 56 MHz 48A4%S ol g3sle] A7 e 2 AU A=s

A5t I A3E 7]=s S

(1) 900 MHz W< RFID &y A28 FWeo] A7 EA
RFID 7171 %9 Ay =& EAS 3ofstr] ¢a 2ld7l= RF &9¥0|
IW<Ql AlienAt9] ‘ALR-9300'S o] g3t om, oteu AA| 2o 3|Ald A &9

A/ Ayl 2 6 dBig o]ES ZteE AEFEESL o] &l 1™ 3-108 e A
3 FAEE P39 gy gHUE AHoRRE 115 m(2¥ 3-12 FF)9

DAANFHoW 18 3-113% #Zo] 15m, 1.2 m, 1.0 m, 0.5 m, 0.3 mE o|A7 g =
Hhto] ZbH A obH|U FH S 0 ~ 345% 3| HEtHA 15% FA o R 6 Fok 3
3] A7 s S-Sk 1 Hdds VS

7+ ANE Aot B zel disl S4g A7 FEE SAEA g&) 2~
AL=Z plotdr 2= = 19 3-133 Zrh

AEN WH
=3 @HE 24 |
i
my Bz nE
aan
o=
:7: |1}
Mo

BHIUN

7% 3-10. RFID 29 Alagle] A7) e S4 Al 4%
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a0°

2
[l
—
2Tl

180°

713 3-11. RFID g Alz=de] A7

% 3-12. RFID 2|9 A9 Stey o] 14
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Angle (°)
0

——03m

05m
——10m
——15m

Electric Field (dBuV/m)

——03m

0.5m
——10m
—v—15m

Electric Field (dBuV/m)

(b) A% A}
1% 3-13. RFID 21 A|28¢ Sheibe] A7]4 B3 E4

T AF%S BEAvh <ty FRlo] vk (3917 180%) oA FAFEe
77k A 30 cm A% 1 V/m olstZ F A ek gho] i),

Jul Wl 15 me] AM AT A VG A= AU oF
2.7 V/m= 912 MHzoll A Dukel AR E7]53) 4153 V/me] 65%°] &3t}
a8y ANEAY AR ESEE AN Fer 3438 S8k 30 cmoll A =
Ak 104V/m= QAR T 7])F] 25%S 33T

s

Lo
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3 3-12. AlEAZ S W7ol e RFID 297] ey 713 SA3 (Vim)

Oh 9% A

AlgAHzl (m) s 1 05 03
ahe| 24 ' ' '
0 2.44 382 6.16 8.74
15 221 2.90 5.36 8.67
30 1.85 223 423 6.01
45 1.39 1.51 245 3.58
60 1.12 0.94 137 1.96
75 061 0.75 1.03 1.41
90 0.53 0.66 0.83 111
105 0.32 0.54 0.67 0.81
120 0.22 0.46 0.53 0.53
135 0.26 0.32 0.39 0.48
150 0.36 0.34 0.43 0.83
165 0.39 0.38 0.67 1.07
180 0.50 051 0.70 1.0
195 0.43 051 0.79 1.00
210 0.25 0.43 0.68 0.87
225 0.35 0.39 061 0.77
240 0.31 0.39 0.60 0.87
255 0.35 0.56 0.60 107
270 0.41 0.62 1.13 139
285 0.43 0.94 1.35 188
300 0.74 .12 2.10 2.98
315 1.24 1.79 351 439
330 1.81 243 5.23 7.12
345 223 3.01 6.48 9.00
(th Ay Az
AR m 15 1 05 03
ahel 24 ' ' '

0 2.44 382 6.16 8.74
15 221 2.90 5.36 8.67
30 1.85 223 423 6.01
45 1.39 151 245 3.58
60 1.12 0.94 137 196
75 0.61 0.75 1.03 1.41
90 0.53 0.66 0.83 1.11
105 0.32 0.54 0.67 081
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120 0.22 0.46 0.53 0.53
135 0.26 0.32 0.39 0.48
150 0.36 0.34 0.43 0.83
165 0.39 0.38 0.67 1.07
180 0.50 0.51 0.70 1.02
195 0.43 0.51 0.79 1.00
210 0.25 0.43 0.68 0.87
225 0.35 0.39 0.61 0.77
240 0.31 0.39 0.60 0.87
255 0.35 0.56 0.60 1.07
270 0.41 0.62 1.13 1.39
285 0.43 0.94 1.35 1.88
300 0.74 1.12 2.10 2.98
315 1.24 1.79 3.51 4.39
330 1.81 2.43 523 712
345 2.23 3.01 6.48 9.00
(2) AR} mF el it A7 A= F7h

r

2 Aol = [EC ZFwAA 7lsstr e 33t 54 Bel s 8348
HESEZ] 3171 9184 900 MHz e 2 1356 MHz e RFID &t Ao
giste] of e AP HOA A7 B A7 SAAS 73

Az A 4 AgS 8l AMgE A4S s AFEE 900 MHz Y
RFIDYYH Al2=¥S SAMSYSAFS] ‘MP9320 UHF Long Range Reader[22],
AlienAFe] ‘ALR-9800°, z28]3 LS 2FA ] XCode-TU9003[231'¢] 37}#] 2 & & A}
gatgon, <HuUE 671 RS o] &3ttt 1356 MHz RFID #tu Al
st Fe] KIT3000H =4S AREstith. AlS7]+= Nardarle] SRM-3000
Selective Radiation Meter$} SHA T2 H S ALE33A Y

900 MHz Wie RFID =9 A 28" A7|4 A= A4S ¥99d AXY, o &
ey, b= AXPEe 371 A Fdel thste] AAst e, 1356 MHz
RFID &t A28l ¥y AXE 2 dd 2'edgor 278 s SAHSA

o,

RFID 2t Aladlo] st dxla =38 H71str] fsiads 7171 A=A
o} Ao =& FHE 1uysle] =4 YAE dAsoF ) o9 HFH 77
2 e 2 =4 9x= a7 3-14 ~ 19 3-177 gow, 1o #E 5%

ARE FE 3-130] JEFHATH
900 MHz RFID &t A]2H |

2 Frgdol diste] 45709 % Z.ﬂx} Ao A A7) % 70*5 D 271 AEE
Z ZAste] T AAgS AN Ay ® 3-149F ¥ 3-159F 2k 900 MHz

ﬂlO
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RFID 9 Al~"E9 AV Zxx dukele] ti3t AdARI7|E kel 415
V/m Bt A w13 56 MHz RFID &t Alxele] A9 714 2wt Aol
of g AA RSV gl 118 mA/me 28] oA 23 E= ghol =AU}

S

5 24 A ARE BE FAHINE Aol Bl

49

7l 98l a9 3189 2 FHE 5 A% A #8257, 154 w2l

7F s Adsdnh. 2 A3 900 MHzsh 1356 MHz RFID @]t] A =8¢l

$ BT 45700 24 AR AgelAel B3 Bigd 9 susd, wHw A%

LolF 2UEY, Ham 4AY BE 5 34 AGon 4 58 ¢
=

g e A% 24 Ao ArE 542 FAAAS AselE T3
W77 A el we 4570 24 AR AelN el B2 WEge Aol

e 4y EP ot od of
>
)

<
w
i
o

I
ol
do
Xy

alblc X Z

19 3-14. 9 ~®=8 7]7] ¥ 3-15. o]F AHEE 7)Y
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5o

a9 3-16. dl23 AXE 77 a7 3-17. ¥ A 7))
L dipeZ
v |
(a) 25 point (b) 15 point

19 3-18. =4 AAA

¥ 3-14. 900 MHz o9 RFID v A28l 7]7] A4 $34 33k B3t g

2171 A=A _
. MZE | 32 g2 (Vim) D1(dB) D2(dB)
| 415 0.07 0.37
I 9.10 0.09 0.38
Il 8.88 0.04 0.34
IV 4.21 -0.43 0.49
HEH 24X Vv 9.39 -0.40 0.28
VI 9.47 -0.41 0.32
VI 419 -0.05 0.46
Wil 9.74 -0.38 0.21
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IX 9.44 -0.18 0.23
X 6.24 -0.39 0.27
Xl 5.38 -0.39 0.25
I 10.14 -0.22 -0.60
clol AEfC= 3 I 13.32 -0.51 -1.18
I 1241 -0.51 -1.15
\Y 8.86 -0.17 -053
I 5.34 -0.13 0.48
Il 6.37 -0.23 0.45
ol A=Y |l 5.45 -0.02 1.08
\Y 5.16 -0.17 0.80
Vv 8.18 -0.07 0.42
| 8.10 0.21 0.43
HAD A% & Il 10.08 -0.25 0.23
Il 7.76 0.28 0.47
A% 7.87 -0.24 0.37
v DI = 45002 Y X[FollMel 32 Fa w4 - 25 el EF X|Ho|Mel 32t B #
v D2 =402l B XFoMe 32t Fd w4 - 15 72l EF X|HolMel 32t B #

3 3-15. 1356 MHz W9 RFID 25 Al2519] 7]7] 3] 9

ok
P
o,
)
2

i S7F "H gk
717 Mxl ¢ D1(dB) D2(dB)
(mA/m)
B MX|Y 243 0.05 3.2
ctel ABIES 252 0.56 -0.8
» DI =45709 X X|HoMe| 32t B 4t - 25 7ol & X|HMollMo| 32t "He
» D2 =45709 X X|HoMe| 32t B 4t - 15 /el & X|HMollMe| St "H

g, A8

2 Ao A= RFID 717]e] digh 59 A+ & 2 A4 2T 71721 [ECel A
Al A Bk = i%%k F7F el g Zlwstd o, o] T A eA Tled WA
RJAANRE7)EH g At A7 FE SAEHA gk g3y d5s 9
3le] 900 MHz W93} 1356 MHz RFID @t A28l A& A|ES o] &3lo] A
71 2 A7 EAS B4t 900 MHz RFID 29 Al~gle] 4% A%
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RFA T 13. 56 MHze] 4% #7134 A&7}

o
ki
N
;
e
%01'
_1
=z
)
5O
X
A
34,
_u

o
AA BT 7]+ 9 2H o]/ <] %k‘ﬂ zﬂﬂ Itk w3 54 Ao s 5
aAE e Aoz AdEHd o8 xEol HEATIV HsiAE vE 9
FolA AREE= 7171 B Y g =E AZedA e dHolHE fEd Ao
AT},

6. Hand effect 9+ =3

300 MHz ~ 3 GHz Alole] A3} Ao tisk dAkak 1A &4 (SAR) =4
A2 FAE 24 49 [EC 62209-18 20054 27hE o] F 20109 A<
el S 32 Maintenance S X3 Fo vl AH=9] Jafar Keshvari
(Nokia)7} o7& ol 3 Folm Hu +4<l IEEE 15289 7§43 &7 %13
o=zZX F e =IA A kel AeolE HAE shar, 20051 e o] % A A
of Wy Wtz Qg MELR 7[7|Edd e SAR 54 WHE Flsle A&

O EHow a9l
7F. IEC 62209-1 714 €3

(1) Multiple Tx 2 MIMO<9] SAR =4 W4

e
ot
o|\
5‘.:

WIiMAX®¢} LTE, 802.1ln & &<t &4 7ss5< =
MIMO 7]%$ &3t gt MIMO + th470¢ antenna array® TAE 2w
E QHYE AEete] ST o dEsEFsS S8t ste lsolt Egh
MIMO 7] fdx He 77|52 EA 9o = WiFi, Bluetooth % %4
of Abgo] 75t v sl A FA FAE et A7) wiitddl olelgk 7
71 SAR A Aol 5®¥3g 17t Qs

A4 IEC62209-1 draftoll= MIMO SHe|Lbol]l thak Wgo] ¥3txo] glor} o
= Z+Zbo] oY element ZHZbol] i3l SAR =
A, Aget A Woelglr| R 7HY B4l (conservative) 3F  Fh(upper
limit) S Z43ste= WHolth 28y FH<+ s EM &2=25He SAR 54 3
of gk 7l=R Al IEC TR 62630 o] ¢+ o], o]5 62209-1°] Annexol| >
A oM AT = PHS AT 5 A= AVE vtd O]_

=2 T MR 7
ZF1 2 [EC626300 4 Aolsl= th5 <he|vo] <3t Z}
A3 7} correlated €1 7% (o : Smart antenna)®} uncorrelated <! 73 (of

ool £ AA)w FREH gon, e 2o wow SARE Z4WT)

1

=
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- Uncorrelated ©t% A 39 th3k SAR &4 W4
Zkzre] otHYolA diog AFE $E53HA SAR ¥ X IS =
gt & BE SHEHUolA FA4g S <
H¥ ¥ SAR gt =4
N
SAR(z,y,z) Z ARk:Uy,

where Si(z,y,2) k WA RF 2l&o] tgk SAR 543 &3 £2
— Correlated ©+% 4130 3 SAR =4 ¥
s 34 % Eus AA S8 AR S0l Jted e W
upper boundg& #< 4 2+ WHS A A sl upper coundE =A
T 7R e vy g2

* Combination of the magnitudes of individual E—fields

- |33 vermEa |

* Combination of the magnitudes of the individual E-field components

SAR(z,y,z)

N 2
SAR(z,y,2) < E SAR(x,y,2)
W= T,Y,2
where SAR(x,y,z) ‘Ek .9, 2 )‘ W= T,Y, 2

Bluetooth

9 3-19. Multiple Txel 3t SAR =4 o

(2) Probe YA}Z+

Z 9 IEC62209-1 +242 =4 probe?} Head phantom® 2] wWakyle] 7w
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{0

2, 5 probe®] YAFZbol 30° o7t
I A= e 307 deE HS F7F4 ¢l uncertainty A85=
ot qrA8stal ok 2y A S 7HA probe YAFZFol 30°7F W= A5l
Sk uncertainty 7} Al3® Ao glom 3k 30°7F Y= 4% head phantom 3%

a2y ol Al
o

W B Aol boundary effectel]l 23k =4 <
62209-1 704 A4l A probe JAZFOl gt 2 FARS AHAlstE Aoz W st
ATk AlF A 62209-10 4 Algtstal 1+& probe 9 &

# 3-16. T3l WE probe AR T

DUT Transmit Frequency Being Tested

3G Hz < f < 6 GHz
f < 3 GHz ,
(f in GHz)
Maximum angle between the probe 300 20°
axis and the phantom surface normal

(3) Drift compensation

62209-1 74 FZoAE SAR =4 T2 battery power H3} 5O
SAR SA4%ke] ¥W3tE ®nAstr] 913 WHol F7l= BoHdY. 5 B SAHS
W Fol HZE area scane THAWT T AFHAAY A FAHE
driftE AlAksk & o] Fkeo] 5%7F Y& A% SAR peak #t= driftirs HASES
golgtty. =, A5 wkATe] SAR SAS Aol7t 5% ol A, HAF
SAR peak #t<2 thed 2ol AlLkgho

Peak_SAR(compensated) = Peak_SAR(measured) x Drift_ratio,
where Drift_ratio = SAR(# %) / SAR(H %)

Drift% = [(1/Drift_ratio) - 1] x 100%

P9, drifts 2ol E e WHont RFY 29 39(P)E Shas W

Drift_ratio = P(H %) / P(# %)

Lt 62209-19] @A ol
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(1) <=oll o3 SAR 93 A7}

A 62209-1 MTeol A=
B Hrtstr] A A=
3 SAR #kol S7He
oo, 62209-1 MTell A= AA| &l & JFs SA-staAl, AAe &34 Tor/‘}f?}
hand phantom< #|12 ¥ 6958 9¥71%] A AMA 871 &<l
phantomol 283k 7-$9} hand phantomo] 1= 7Z-$o el vl AFS 23
stk B vaw Aol A2 ITIS, 7AYthe] Industry Canada, ™) =+9
PCTEST®} FCC, SATIMO Atlanta, #&=2°] Nokia, 92 IndexSARE Y|
ako] gh= o) A AL Fhe st At

O AyE ofd FA wEEAE gkerort A2 Hand phantomol] %
%7} Hand phantom®]| §l+& 75l ]O}Oﬂ SAR #kol ZHA vk, 45
$-°l+= hand phantome] %l | SAR #kel © AA A" A¢=
o7 AT 1P ofA FEE 7(3’ Folut siElo] Elu x| o}
SAR 4%l 9o hand® ¥F= A3 dFst7lol= F27F 9

o ASE A% A¥e 119 3025H AHEE EC 62209 MT 3o
o g o], l"& §40ﬂ/‘1 62209~ Aol hand 93 ¥ o F &

AT FAZ FA=E 7hsdol A

i
ﬁz& P
of ol
o H fr oo o
roroe 2 RO ow o oY

L P
2

:J>

rO M nZ oo
e it e
>~l

7\1 ol B g

19 3-20. Hand phantom= ©]-&3lo] SARE 543t 25

(2) Fast SAR

62209-1 /N4 A F7bd A Fole SAR 24 A ©EA77] 9@
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WH =, Fast SAR 574 WHol Atk Fast SAR 54 WHoE= AA Al 7HA
WS AA S s o] RE =4 W] Ul uncertainty 2 validation W
Holl 3k =o)7F & A 62209-1 MToll A & Folr},

FHaw 62209-10 A7KE Al 7FA] Fast SAR 574 WH 2 32 3-173 2

3 3-17. Fast SAR 5% W4

of
=1,

Fast SAR & 4t

Fast SAR methods based on specific

A=
Xgel =& Eo0l2, 1 ol XH

Ik
I

10

measurement  procedures  and  post | 2 SAR  #t2  interpolaton  E+&
-processing techniques extrapolation &2 =2 A LSt EHY

Ct=702] =X probeE = FH|IE 0|2
stof Cheofel £H X[H™el SAR #US =

HotozM 58 AzZke Fols w

Fast SAR methods based on specific SAR
measurement systems

=
O|2X HMZZZ HIEtSZ SAR %to| Z
Fast SAR methods based on theoretical | 7} 2 ZHo=z oiz= & XHS 32

search for the highest SAR test conditions

Ofm

off & X| & 220l M3t zoom scans

i SAR Z[tf #x2 Hc 2

ol
ol

ol

(3) SAR Test Reduction

Fast SAR®} FAFSE Y8024 HEE SAR test case =, 3 & 74
SAR #tol A FA8H= AF AolxE Frof, o] A5 e A3
24 AA F4 Az 2 &S FolaAl sk Wgolth =, dF
st 91Xt Bar BH9 Y Ful d3ke A5, Aw7bA9 SAR 4 23,
49 % cheek 91AolA 2] SAR SAgkol tilt YIxolAe] SAR A kel ]3|

B

AA Yer= stk SHElY Bar B9 71710 tha] SAR Huigts e A3
A tilt $1A= AdeA Adte 5o WHelth dA B AY A%E B
of 1 A3E FAs = T Jdovt AHAA FZFe wkdE & AdSA = ¢ AAY
of & Hog AZHEY}. 3 E SAR test reduction WHo| oA 4o 2 wo}
=94 A5, Fuidd AxzAE SAR 54 HE 2 ARES ERAeE Y
AE Aoz oA

ofgoll A= CSTAFS] Microwave Studio (EM Al E# oA tool)E ©]&3te] &
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of o]% SAR 93 A A& F st
modelS Al&3te] AnsE B3}
1 s YERAT el ARE-

*Head

— Fluid
e ¢'=40ande" =14
¢ p=1000kg/m?

= Hand

—&=20ando=1/
e ando m hand head

19 3-21. Simplified model

A HAZ dipole antennas ©|83to] 1800 MHzol A head®} antenna A}o]<]
A E 10 mm= G A 7] hand®t antenna AFol9] AElE WH3lsly AdE @
ZstAtt o] wf dHAYJ}L 1 Wolth

45 1.0
——1g SAR —10g SAR—P, _,
40 - 1g SAR (w/o Hand) las
g 35
- 30_ =
b 251+ | 3
0 251 i 5
; | fl P,... (w/o Hand) 0.7 4°
1] | -
= ® 0.6
15 {' 10g SAR (w/o Hand) =)0 = |
|
10 L. ‘ ' ‘ 0.5
0 100 200 300 400

Distance (d) from ANT to Hand [mm] (P,, = 1W)
18 3-22. ¢tE|L e} EAbole] Ao wE W3} (dipole antenna)

o] gl A$d nsl Agrt 7 A Ho|AE= SARVF #HAEAAT, 20
mmol A 60 mm7FA 2] FiF A= 288 Z7sk A3E @ wolv)
F dHA AlEHo]ALS 900 MHze 1800 MHzolA F Al HZ3= multd

antennas Al&3te] SAR S4S& 39t AAl¥ antennat™ groundE 7T o=

b
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1% 900 MHzZE F2st= ot U7l $1Xsta oFgl&S 1800 MHzE & %8t =

St U7 91 A8 HEfe]t}. head®} antenna Alele] A& 20 mm= 1174 /\] 7] 3
hand®} antenna AFole] AgE 5 mmolA 150 mm7b#] W3slE FHA S48
T}, antenna’} Z}7} 5 2}5kA S A= AJ= ZF antenna & 1 Wolal &

H
Aol QrETL B4 A AP Age 2wo T

14
&
|

Combined

900MHz

1800MHz

Max. SAR-1g [W/kg]
I~

‘Ppoa — — — :P___ wiohand

zlo 4|0 6I0 8I0 160 150 1:10
Distance (d) from ANT to Hand [mm]
(a) 1g SAR

6 T T ¥ T T T T T X T E T Y T

5 Combined

47/ ~ 900MHz -

1800MHz

Max. SAR-10g [W/kg]

‘Ppw — — — :P,_, Wohand

20 40 60 80 100 120 140
Distance (d) from ANT to Hand [mm]

(b) 10g SAR
19 3-23. QFElUeF & Aol Ao wE SAR W3} (multi antenna)

o] 4% 1lg SAR, 10g SAR A3E Aurw, v Y Ax7F e
RS geold 4=tk 900 MHze 7%, antenna®t hand AFe]9l 727} 60 mm
olgtd w £o] gl AFol HlE] SAR #o] #A3sa, 60 mm ©]/FelA F7Hs
o} 1800 MHz®] 4% 15 mm o]} & = O FAstal, 15 mmet 55 mm Ako] <l
A 9 F7tekA T
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=l

dipole antenna$} multi antennaZ® AFg3l31S w, 23 = H]ﬂ’éﬂl‘i"d l—ETXé‘(‘?}
Hol At ®H7]ol= FE7F Atk SAR 545 skt , A
Aol J&Feh= WA T thgs FEo] 2y dFE vA= o= ‘ﬂ]’%%‘“/k =5
2 dFage Z¥yE dAyrok e wdS ALEEyEE probe YAFZOl w
g & A3t 4%V % g

A 7t AFAy 3 Aol A hand effectol] #EF A7) o] Fojx 1L =
Aom Aurw dFolM SARZF F7tet= A7 HAE oy, o
gkol A& Aol st SAR S7H7F DAt g hand®] FEFUAA FA
Ao A o] @AFQIA o] thgh o] wW ’“;‘“’]dr

olof thall 54 ArFALS}F FH[S|ALY] A5, A handel ]3] SAR kel F7F
& ¢ ez 4 AR hand phanto = EFskA= o] AR, R
hand®] $1#] grip AA ol wet dFS A woene 54 grips 4 olt7] o
29 ol clshel ABAINE hand’h A A5 Z4 Al dF A= 2
3, olu] SAMO] tissueE A W, hand 5 T 3o o8] WA 5= Q=
AN S7HAE S ¢ JEE —?—F’:@] SAM< conservativesh Al 4 2] 5}

U8R hand B W8S AT FF FAA g ol ohlet F o A7t

]9} o] handel 93 SAR®S gL #He Agte]l A& Uit oHE FA
9

2, G F8 A7t FAE oo Aol ¥ Aow B
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-5 1. 106/193/CDVell s A== f-2vet o4

Type of
) comment
National Clause/ Paragraph
. _ (General/ COMMENTS Proposed change
Committee Subclause Figure/ Table _
Technical/
Editorial)
KR-1 General The Korea National Committee (N/C)
generally agrees with this document.
But there are some comments as
follows.
KR-2 , Line 527 Editorial Typographic error Replace "SAR, E field and
Introduction computation” with "SAR and E
field, and computation”.
KR-3 , Line 533 Editorial Typographic error Replace "In accordance with 1o
Introduction the  requirements”  with  ”In
accordance with the
requirements”.
KR-4 " - -« | Subclause 3.7 must be located
3.7 Line 636 Editorial .P osition of this subclause S| between subclause 3.30 and
inappropriate
: 3.31.
KR= 3.8 Line 640 Editorial Typographic error Replace ~ "collinear array”  with
: ypograp "collinear array (antenna)”.
KR-6 This word dosen’t convey the meaning
3.11 Line 653 Editorial very well. So it needs the more Delecg dthe_lovxll_er_ (re?pect”lvely
accurae expression. upper) detection limit defined”.
KR-7 This sentence dosen't convey the " no
3.12 Line 662(NOTE 2) | Editorial meaning very well. So it needs some | Add “perfectly maiched” in the

more clarification.

end of the sentence.
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KR-8

Delete "(1)” and "(2)" in

3.13 Line 666 Editorial Typographic error sentence
KR-9 . L This sentence dosent convey the
3.14 Line 671 Editorial meaning very well. Delete "signal from” in sentence.
KR-10 B . .
3.14 Line 673 Editorial Typographic error R[\?(%I_'T_lge NOTE with
o Use a unified notation for
KR-11 3.16 and | Line 686 and | Editorial The notations for vector quantities are | vectors.
3.28 744 not unified.
KR-12 , o , ,
3.28 Line 744 Editorial Typographic error Replace "p” with "ue".
KR-13 3.34 Line 773 Editorial ‘radio base station’ should be in | Use the bold-face font for ‘radio
bold-face font. base station’.
KR-14 _ .y . 20 -2
4.1 Line 816 Editorial Typographic error Replace "A m-=" with "A m “".
KR-15 42 Line 819 Editorial Typographic error Replace "C" with "c¢".
_ : b This communication system is not | Delete "AMPS"in the
KR-16 43 Line 822 Editorial used currently. Abbreviations.
Replace "electromagnetic fields”
KR-17 43 Line 829 Editorial Wrong expression. with  "electric, magnetic, and
electromagnetic field(s)".
”][\II\/IT” and ”USDCr;’are Ag%t suitable
; or putting in the reviations, " " " "o
KR-18 43 tne 340 a9 Egiorial because they are general and [;e'e}f NMT" “and "USDC” in
country-specific communication | the Abbreviations.
systems.
KR-19 4.3 Line 855(NOTE) | Editorial Typographic error Replace "Wi-Fi" with "WiFi".
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Typographic error. The object of the

KR-20 5.1 Line 866 Editorial verb "establishes” is missing. Need the suitable object.
6.2.2.2 Line 962 and | Technical The expression
Line 965 ~ A "Root-sum-sqgaure” should be
The expression £i and H; are the | changed into
KR-21 electric field strength of each antenna root-mean-square”.
and it stands for the rms values. So it
should be expressed by
root-mean-square value.
KR-22 6.2.2.2 Line 959 Editorial Typographic error Replace”N;” with "N”.
7t: . 8" and The content <|3f tr]lese paragraghs his t should be deleted ;
_ 9" paragraph . just —general informations on the | It shou e deleted or move
KR-23 622512 . paragraph( | Technical measurement method. So they are not | to 6.2.2.4.2.
Line 1108-1112) suitable for the 6.2.2.5.1.2.
6.2.2.5.4.2 Line 1160 and | Technical . R
Line 1162 The expression E; and Hiare the | Replace the "root-sum-square
KR-24 value” with "root-mean-square”.
electric field strength at measurememt
points. This value should be rms.
6.2.2.6 Technical _ Use same probability function
Table 2 in line For the same uncertainty source | "triangular” or "rectangular” and
~ (probe position in high field gradients), | explain the reason for using this
KR-25 1211 and Table
3in line 1214 different probability distribution function | function.
was used.
B . L . Replace "IEC 62209-2:-" with
KR-26 6.2.3.3 Line 1237 Editorial Typographic error "EC 62209-2."
. N Replace "Annex N” with "Annex
KR-07 6234 Line 1269 Editorial Power scaling procedure is shown in L”.p
Annex L not in Annex M
6.2.34 Line 1297 Editorial In IEC62209-2 and reference [29], we | Check the equation in Line 1297
KR-28 cannot find the expression below in|or the reference in Line 1296,

Line 1297.

and explain the rationale of this
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equation, especially the term
"df200" in  the range  of
200<d <400
1.0 d<200
CF_(d)=
e () zi 200 < d < 400
i Fill  in the "prob. distrib.
63314 and | Taple 6 in line | coNCA In this table the probability distribution | type”field with P appropriate
KR-29 6.3.3.34 1519 and Table function of each uncertainty source is | parameter.
8 in line 1634 missing.
KR-30 6.4.1 Line 1646 Editorial Typographic error Replace "then” with "than”.
The explainati%n for Fext is nfot given Retplac? y "thfe t CaSQt‘hSpeii;iC
_ , L in subclause 6.4.1, but it is found in | extrapolation factor” with "the
KR-31 641 Line 1654 Editorial Annex N.  Thus, proper referencing | case-specific extrapolation factor
Annex A Table A1 in | Technical Power flux density cannot be defined Correct the corresponding row in
A32 Line 2008 in the Source region | and the Source the table AT properly.
KR-32 region IIl. Power flux density can only
be defined in the Source region .
Annex A Table A7 in | Editorial Typographic error Bg%:ggandproad band with
KR-33 Lime 2070 '
36.2
_ Figure B.2 in - The angle between the vertical line | Add a proper mark representing
KR-34 Annex B Line 2091 Editorial and the line representing "d” is not |90 degrees at the intersection
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clearly understandable. Actually the . .
B.2 corresponding angle is 90 degrees. point of the two lines.
Annex B The "d"is the minimum distance from | Replace”a distance from” with
KR-35 Line 2097 Editorial the source of the antenna to a point | “the minimum distance from” in
B.2 P, according to Figure B.2. the sentence.
Annex E Table E.1 and | Technical We cannot find any reference related | Explain the rationale of the
KR-36 Table E.2 to the values in these two Tables. values listed in the Tables and
show the sources (or
references).
Annex F Annex F Technical Replace "Annex  F(normative)”
Line 2491 Annex F is dealing with the formulae with “Annex F (informative)”.
discussed in 6.3.2 and their
applicability. However, this Annex is
KR-37 totally based on several papers. So it
seems to be appropriate to change
this annex as informative rather than
normative.
Annex F Line 2521 Editorial _ Change the reference properly.
Rreference [3] does not contain the
KR-38 F.2.2.1 equations in line 2523 and 2525.
Similiar eqgations are listed in the
reference [8].
Annex F Line 2523 Technical We cannot find the equation indicated | Need to change the reference
KR-39 A : number, or to add the rationale
F2o 1 in line 2523 in the reference [3L. properly.
A . Figure F.3 in Replace "," with "y" in the
~ nnex Line 2618, Line L , figure as well as in the
KR-40 £o 2637, 2639, and Editorial Typographic error corresponding  equations  and
2641 sentences.
Annex H Figure H.1 in | zio . Replace "W/m" with "W/m*" i
KR-41 Hqo Line 2852 Editorial Typographic error the table of Figure H.1.
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Annex H

H.4.0 q Figure H6 in It seems that refering to the I|EC | Replace the reference with other
KR-42 Annex M an Line 2931 and | Editorial document currently under development | appropriate one, or add some
43 Line 3473 is not appropriate. other explanation.
Annex | Line 2999 Technicall _ ,
. . Add the following reference in
1.2 The spatial average schemes in the | i paragraph:
left side of Figure |.1 were proposed
by Korea, which was adopted in
ITU-T SG5. It was also published in .
the BEMS journal. However, it is not | BYUng Chans K'm,_ Hyung-Do
KR-43 referenced at all in this document. Choi, and Seong-Ook  Park,
Methods of evaluating human
exposure to  electromagnetic
flelds radiated from operating
base stations in Korea:,
Bioelectromagnetics, vol. 9, no.
7, pp 579-582, 2008.
Annex M - The rationle for the values of Targe -
KR-44 Janie ey M| Technical | Uncertainty for S, and E or H (. e. 4 |2dd some explanation or a
M.3.2.2 dB) is not described clearly. brop )
. . .. | Add  the information given in
Annex N Table N.1 in L Information on some specific B
KR4S N.2 Line 3502 Editorial technologies in Korea is not included. the separate table(N.1-1) below
: in the table N.1
Annex O Line 4285 Technical Why was the divisor 6 used? Since | ieplace '0.87/6=0.36  dB" with
KR-46 0.4.11.1 the  rectangular  distribution  was | "0.87/3=0.5 dB".
assumed, 3 should be used as divisor
KR-47 Bibliography Line 4599 and Editorial Reference [8] is the same as the | Delete the reference [30] and

Line 4644

reference [30]

the corresponding text properly.

- 112 -




B2 2 106/195/FDISe] tial AEH Selvet o7

Type of
, Paragraph comment
National Clause/ _
_ Figure/ (General/ COMMENTS Proposed change
Committee Subclause ,
Table Technical/
Editorial)
KR-1 General The Korea National Committee(N/C)
generally agrees with this document,
but there are some comments as
follows.
KR-2 522 Paragraph | Editorial 'Except’ has to be deleted. Replace “Except for frequencies”
b) Below the paragraph b), two | with “For  frequencies”.
paragraphs define the phantom size
for frequencies above 300 MHz.
KR-3 6.1.1 The 1st | Editorial The sentence, 'The measured | Replace “shall be within 10% of the
paragraph conductivity and relative permittivity | target values” with “shall be within
shall be within 10% of the target | the target values = 10%".
values.” has to be modified.
The measured value should be
close to the target value, not 10% of
the target value but the target
values * 10%.
KR-4 6.1.1 The 1st | Technical In IEC  62209-1, for 300 MHz - 2 GHz, | Suggest to replace the sentence with
paragraph the tolerence in dielectric properties of the | “the measured conductivity and

liquid is within 5 % from the target

relative permittivity shall be within the
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value and for 2 -3
10 %.

IEC 62209-2 employs the same
dielectric properties in the range of 300
MHz-3 GHz.

For  harmonization of the standards, IEC

GHz, it's relaxed to

62209-2 needs to provide the same

target values +5% for 300 MHz - 2
GHz and the target
other frequencies”, or to take proper
steps to modifiy IEC 62209-1.

values *10% for

specification.
KR-5 5.3.2 The 2" | Editorial The  expression for accuracy, “Positional | Replace  “Positional accuracy: £ +0,2
Paragraph accuracy: <02 mm”, can include | mm” with “Absolute positional
larger negative cases such as -0.3, or | accuracy : < 0,2 mm” .
-0.4 mm.

KR-6 7226 P43, line 8 | Editorial Typographic  error Replace the sentence, “is the
deviation between the distance
dB....SARw:.”, with “is the  deviation
between the distance
Obe...SARt.”.

KR-7 6.1.3.24 Title Editorial The title is the same with that of | Replace the title,  “Drift

the method 2. assessment by calculation of the
cumulative drift” with “Drrift
assessment by calculation of the
cumulative drift (reset of the DUT)”.

KR-8 6.3.1 Paragraph | Technical The maximum distance between the | Needs to include clear rationale

b) geometrical centre of the probe | for changing the distance to 5
detectors and the inner surface of | mm.

the phantom is 5 mm (corresponding

to the point where  power or SAR is
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reduced to 50%) at 3 GHz. lin
62209-1 and 106/162/CDV,
it is given as 8 mm (corresponding to
the point where power or SAR is
reduced to about 33%). Since this
distance is very crucial in the

however,

document, the rationale must be
described clearly.

KR-9 6.3.1 Paragraph | Editorial The  content of the probe angle with | Replace the sentence, “for
d) respect to the flat phantom surface in | deviations larger than 20°” with “for
Subclause 6.3.1 is inconsistent with | deviations larger than 5°7, and
that in Annex M.3. delete the sentence, “Deviations
less than 5° are technically
preferable.”.
KR-10 7245 T h e | Editorial All  of the units have to be | Replace “100 mW/kg” with “0.1
2"Paragraph expressed consistently. W/kg”
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-5 3. 106/197/NPell sl Al&d $-2lve} oA

agrees with this document.

Type of
, comment
National Clause/ Paragraph @ / COMMENTS 5 4 ch
enera roposed change
Committee | Subclause | Figure/ Table _ P g
Technical/
Editorial)
The Korea National Committee generally
KR-1 General , ,
agrees with this document.
B2 4 106/198/FDISo| Wis] A&=% $gvig oA
Type of
. comment
National Clause/ Paragraph
, , (General/ COMMENTS Proposed change
Committee | Subclause | Figure/ Table )
Technical/
Editorial)
The Korea National Committee generall
KR-1 General g y

- 116 -




5 5. 106/199/DTRel il Al&=H F-2vet 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.
% 6. 106/203/NPoll thall A&+ -2t 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.
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= 7. 106/204/NPol| djs] Al&=9 s2vet oA
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.
B2 8 106/207/NPoll tial A=d et oA
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.
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