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SUMMARY

National concerns are on the rise about human exposure of
electromagnetic field due to the increasing usage of electronic devices in
our daily life. RRA (Radio Research Agency) makes effort to reduce the
influence of electromagnetic fields from various devices to human body,
especially, electric equipment used for a long—time within the vicinity of
a person. ICNIRP (International Committee Non-ionized Radiation
Protection) and IEEE (Institute Electric & Electronic Engineers) and
other international conferences have co-worked to set up the limitation
of electromagnetic field protection and standardization of the evaluation
method of human body exposure. WHO (World Health Organization)
has conducted epidemiological studies to find some evidences about the
effects of mobile to human body.

In this study report, we included the updated notification revision for
a specific measurement method of LTE (Long Term Evolution) base
station, which was required by related business agencies and
telecommunication service providers. Thus, it was published as a
revision of the notification of standards for electromagnetic field
measurement, so it should be applied to mobile phones and its base
station, which includes EMF rating, labeling methods, facilities and
equipment subject to EMF labeling.

In addition, the EMF evaluation method of wireless power transmission
devices such as online electrical vehicle was discussed in this report.
RRA also studied the evaluation method of whole-/ partial-body
exposure to EMF in collaboration with the committee of EMF Human
Body Exposure.

Moreover, RRA published a proposed ‘guideline on how to use electric
devices’ properly to reduce the exposure amount to human body. To
relive people’s concern, we investigated 52 items of electric devices

which are commonly used at home and published the safety guideline

how to use them appropriately.

We have conducted a study by applying the numerical analysis as well
as experimental method to find out the appropriate size of flat phantom
to fulfill the effectiveness of validation for SAR measurement below the
frequency range of 300 MHz. The newly designed size of the flat
phantom can be used to improve the problems of the designated testing
institutes and manufacturers when they conduct SAR measurement.

Finally, we have surveyed and published the international activities and
some main issues which have been discussed in the international
organizations such as, GLORE, BEMS, IEC TC106, ITU-T SG5, IEEE
ICES, as part of the activities of the committee on EMF Human Body
Exposure.

We will actively participate in the global standardization activities to
handle the main issue of the measurement specification and propose an
enhanced evaluation method as well, such as, SAR measurement and
optic sensing method in the future international activities. We also have
planned to implement many Kkinds of activities to relive public concerns
on electromagnetic field and to prepare a risk communication system to
publicize the EMF measurement result of our house, public

transportations areas, as well as some common areas.
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AR = 7)o AT 2ol f7] HUEA A= d9s Fdid
st wiEl el FHAI7IE WA o R Aol Az Wt wEl A7 | A (7]
Ade)o] dAEE FAydeo] PAS §&3 rlwolth oldue 2008l =
A2 WAS AEst FoAs FAFHAY BAE3e] WPC (Wireless
Power Consortium)o] Z#Fom, 2010 6¥olE Fodz T4 =4
7 #EE 2EeHQDS HREsATh
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¥ 2-1 AN E Fods FASA7 dAps A7) Ao
T AW B¥ C&l D¥
5 cm 0.52 0.5 0.55 0.53
10 cm 0.12 0.1 0.1 0.1
15 cm 0.04 0.04 0.04 0.04
20 cm 0.02 0.02 0.02 0.02

F 22 Foldst FAFAY] BEAE AAIAAT] S A

T A¥ B¥ Cl D¥
5 cm 0.3 0.4 0.36 0.49
10 cm 0.2 0.08 0.04 0.06
15 cm 0.04 0.04 0.02 0.02
20 cm 0.01 0.009 0.009 0.01

<A A= 9 0 A/m >

4 2 FAdHE das BEdE fuds FAFAe] A Al
=EEFS 74]*&3}915} Ankel QUAl mdle] A2 3, A%, S5 F 2570
zAoE olFoj A B BES of&on, dA e FHd&
&2 [EEE C9%.3- 20024 Gabriel®] 1A H7] ¢S A&t

a9 2-16= Fuldst FASAC e AR A =EFF AAtsr] A%
A =} Fohd st -‘?‘é%xdﬂilﬂrﬂ Abgrel Hdi Flske] Abgshs
72l 5 cm oA Hol & We FEF U= ¥ 5 SAR AN EEs

HolF 1 Qo
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(c) =5 SAR ALt

5 SAR AAF 25

& AL AdE wBoF

JJEH 515 mA/m® &=
Elyton =5 SAR #

W/kg) thH] oF 1/9%t

& 2-3 FulAs FAFHY JAA=ETF AL A%
T2 TEMTY =5 SAR SAR(19) SAR(10g) | H|T
5 cm
7.03 x 10-7 1.79 x107 5W
oA
20 an "
3.6 1.2 x 1078 3.5 x10 25 x 107 5W
0%
<HFEAFILE T : mA/m’ SAR @9 : Wkg >

A5d A&

TAARAE 9] A FAHoE AAR AA=EFS FAE F 9
34 AT e ™ot # Ay e FAAAEHETY] T 2]
Age]l AAs AR w=F 2dAMe] FhPHe mExer] A8 ol
o} fAMSE =E A A A" IEC 62110 B7FHH S uzsle] 28319
o FASA A3 edel A AEA e e] AR AAHA wE
2 3-point FZHH T WHOR AL Aol HuloA 4%=2 AL dA
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d 3-2)el A= 20088 o] dAEzA FARARATE AR E ] wEel V)&
| Blal] 7 o] o]l AbEET olHd EAME sAshy] flste]l wdll=
BHg mojddAe] AvlE HLE Fole M ATE FHsAT

O

A2d BHY BAA A dF HHe) 27 AL AT

‘120 AAE 150 MHz 9l e] SAR §&4 H7IE 9% 7&3sS A
HEWd, 7% tolE StEve] HAlAl Aol 760 mmeol ™ (1Y 3-3), HkAL
£2e -2548 dBolth. 1E]m HwWE mejelxe] A7]E 1300 mm(L) x
900 mm(W) x 200 mm(H)olW (¥ 3-2), &84 SAR ZF#2 1 g9l
4% 1.08 W/kg, 10 g2l 4% 0.77 W/kgolth o] NEHES =&357] 9
sto] SIS S8 HH FES AASATY. WA, AAZA FAAA)
o] A71A4E IEC 62200-2014 AASE ANAFFOFAE 524, A7)
AEE 076 S/m)E ol g3t 2elxw Fwg meojelaE 300 MHz )
o] 7] FAoERE F4E 1300x900x200 mm(L, W, H), 6 mm(d)2]
A712 AAsAh 1ga 71E volE ¢teHuE HhAbEAde]l -20 dB R
o} Folof = 700 mmel A 800 mm7tA| Tho]E etHLbe] ZolE W3}
AAZMH HAH e FRHE el ojwl AREE wWEo] ol 500
mme] ] tho]Z ¢telite] JAL 63 mmE stk AL A3 150 MHzel
ek 71F tho]lE <Srelvte] ZolE 760 mmollA HAH FHo] dojFs
gelatdon, olu WkalEAe - 2548 dBo|t}.

AT e HAe 150 MHz 1Y HHE ®ejlAle] A71E dotu7]
kel ‘12dxo] AAE 150 MHz thde] 71+ tholZ Stelve Iz
ARESta HHAHY BEoRIAY AVE VR MR 22 &R size 1~size
510~50 %)7+A] ®StA A7 FA A o] WS F3) RRA LAl 7]5ol
e HHe 272 AASAT. 9714, Size 110 %)E 1170x810x200
mm, Size 2(20 %)% 1040x720x200 mm, Size 3(30 %)E 910x630x200 mm,
Size 4(40 %)% 780x540x200 mm, Size 5(50 %)% 650x450%x200 mmeo|t}. 5
A S Tl AW HHe A7)E Size 440 %)E 780x540x200 mm(L,
W, HelH, o]& Agste] 1y 3-17 Zo] A HFAuy RoAAE Al2st
o] SAR &4 H7IE &3 g WAl A=AE skt

|
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a9 3-1 300 ~ 800 MHz thde] w3 oA A (600 mm(L) x 400
mm(W) x 170 mm(H)) =&

FHE 20|l
(150 MHz)

BEE 2o/ol
ARk

1% 3-2 AAE 150 MHz ool o] s§dd moflA

19 3-3 AlFE 150 MHz 9] tho] & <he|L}

HA, FASA e A A5 98kl & 3-19 2e] 150 MHz o
o] RRA Al F3k5, 300, 835 MHz theje] IEC =-A] Exol A Al A8
= By oA e 7)E tholE <telve] A7), A=A fabA A A
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a1y otELbe HAlEA S AE
IECOIA AN SH= 71Egtst maste] w1 2

1 =
31, 3709 Foh o] BE cheUe] Wb 7| F(<-20 dB)S WESE

o

3 3-1 150 MHz to) WY RelA|, 71E thelE greltel a7t
QAAZH FARelA] 54 dle]E (RRA 314

<2l 29/01%| mm CIO|Z OlE(Lt mm | SIHIEE| SAfolx|

am z

R Ly w H D L. d h |ogxg| =xg
150 1300 | 900 | 200 | 6 | 760 | 63 | 5000 | 52.4 0.76

¥ 3-2 300, 835 MHz theje] HHE meojelA] 7|a tho]E ctduvpe] A 7]9f
olA 22 SAFAA 54 H o] B (IEC 62209-2 =+#| %5)
=ape MH 222l mm CIO[Z QHE|L} mm | QIKIZE| SAIHA|
AL
THTVRE T T W [ H o | L | d h |oede| =rs
300 1000 | 800 | 170 | 6 | 396 | 63 | 2500 | 453 0.87
835 360 | 300 | 150 | 2 | 161 | 36 | 898 | 415 09

3 3-3 150, 300, 835 MHz theje] whAbEL ] Al ol At

Fafs MHz | okEl|Ltel ZololxHIEtX|2| 0|Z{HA2] mm, S | OHE|Lt| HEAIEAl dB

150 15 -25.48

300 15 -23.22

835 10 -23.69
HHy mojelde Ao 93 SAR 9IS SIS Edt 35}
9t} RRA Ao A xﬂA]s}b 150 MHz Wele] 7] thol & <tHUe =
715 A F 3-1, ¥ 3-2904 A A= 150, 300, 835 MHz thele] #H
Wy mojelAle Aol dete] ¥ 3-29F o] AAFALE VE tholE
Stelubo] WialAd el EX S Folagden, SAR A4 F+8584 H7 2
23k& #eld s RRA A A AlASHE SAR X814 SF gy Bvla
st g FE Pl JdeAE FAed. 2 A, tholE e
WAl A e F 3-33 o] [ECOA AAetE 7]F(<-20 dB)S RE F3

_19_

SOl A wEsan aew Foe e Jug e asd o
£ SARFS 2akE gels) 2 ZA¥, 150 MHz tl9 SAR A A [ECOA
AN 300 MHz e Jud melaA s Agaw 1 %) o 8ol
of Eolst Bkl ALgE EAZE 9100, 800 MHz thedel Hgst o
WY mlAE AET A 04 WA U Hol Abge] #rE Ao
2 W ACHE 3-4)

- I(_ e

d: 6.3 mm —> :15Smm

< h:500 mm

L: 760 mm

(a) 99 Es5

W
D: 6.3 mm
(a) 9IH 25
7% 3-4 SAR 9% BAHL A% FUy mejelAe dygxn

3 3-4 BHE melddAe] Ar]e wE 150 MHz tiefol A2l SAR 434

23}

ZolelM el F37Imm (L, W, H) S11 dB 1g SAR W/kg 10g SAR W/kg
1300, 900, 200 (150 MHz&) -25.48 1.08 0.77
1000, 800, 170 (300 MHz&) -22.14 1.10 0.78
360, 300, 150 (835 MHzZ) -2.32 0.495 0.36

300 MHz °]3} T3t t9elA SAR H7ls A% HA A7]e] HHY
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ol

HE =387 9935t 712 AE Y3 HEE size 1~size 5(10~

50 %)7HA EolA FAEA S Fall HAHe AVE AASAH. FA A

Az, FHE wmeoloA e Z7|E size 440 %)7HA Eo)%= SAR FEA W
SIWE RRA 1A] 7]|&E WEee Ao 2 YEHTH(E 3-5).
¥E 35 HHY HEoAAe A7) Wl wpE QrEly WhAREA 9 SAR 4
=& A A}
TE (L*W*H) HEAFZAIST1) | 1g SAR 10g SAR H| T
Size 0(150 MHz ) < -20 dB
108 Wikg | 077 Wikg | RRA TA|
1300%900*200 mm -25.48 dB

Size 1(10 %)

-23.64 dB 1157 W/kg | 0.815 W/kg 7|& &
1170810200 mm

Size 2(20 %)

-23.72 dB 1.157 W/kg | 0.815 W/kg 7|& s
1040*720*200 mm

Size 3(30 %)

-23.82 dB 116 W/kg | 0.814 W/kg 7| =&
910*630*200 mm

Size 4(40 %)

-241 dB 116 W/kg | 0.814 W/kg 7l g=E
780*540*200 mm

Size 5(50 %)

277 B | 122 Wikg | 086 Wikg | S11 2ot=
650*450*200 mm Y kg =

aEar RS Ao dig H15E flste] 300 MHz tlole] Wy ®
oelA =79k FAFEE size 2(20 %) E HA Z7]Q size 4(40 %)l Eﬁﬁ}oﬂ
a9 3-59F o] AZFsle] SAR fFEA HHE AASIT Algtd HAd
BojelAle] Aol W SAR a4 574 A3et RRA A9 X84
SAR E®#(12d)3 waste] SAR w4 Hel JdEAE FAsh
SAR &4 H7te vy AAZE 3% st o, IEC 62209-2¢0 o}
21 Z4% SARZS X314 SAR 233t £10 % WS olHolojof
=3

D) HHy 2ol AdAxzZ fFAF AAE FEAA npeH o 2 HE

_21_

20 cm °o]/o] HE& ATh
2) 1% 3-6% o] &4 HIIE % SAHEYE

75 (PM : Power Meter)& 1A (Calibration)& 8 $-of A&t}
3) BAE ERIAY] vt Tl 7 vholE et

SR Qe ZAUAY NGUS T4 RA S
7)

2
Jud)

il

b ol AAE AbESte] 71 TholE QEEHVRe] Addt sl RO QIA <]
vt g1 Aole] AEe A2 fA) o] AA(S)E 1 GHz ©]
ate] =4 Fatgo] thal 15+ 0.2 mmo| & F# 5 ojof dhrh

4) RF 7lel&< PM1(ah9]ul e Dol s, 25 2Ad7]e] 2L v

5 AzdA7e] ¥& ¥ F RF AolEed d44% PMIS wjlli RF Al
i ofefel HAE 7]E ol <tElvel] dZ 7

6) AEAATIe] FEe A F AT 715G PM2e] Fgk B
FE% AEWAs Y FYe WA
7) SAR %% AHRRA iAol wel Fug melelA el 1gn

A olw, 1g7 10g SAR BF#iHe 717 tolEe] 4
1w ﬂﬁﬁ} Hojof @t webd FEA Bl U@
SAR#S 574% SARZF] 4wE & 3250 mW x 4 = 1 W)o] ¥

o] o w =43 size 29 size 49 1g ¥ 10g SAR #ES FH Y
1.08 W/kg, 10g : 0.77 W/kg)3} vttt A3
wek A F o] HHY RodA Ao 1g B 10g SARFE EF 10
% ollZ RRA ILAlolA Q75H+= 78 WEATHE 3-6, %

2% 3-8). 19 3-7& size 0, size 2 ¥ size 49 HWHY =

SAR FA&A4 B¥X 5AS woFu, Ay waw, Jay 394%?1]94
a7l 7o & FA A 5] FASHA vEY HHE B

FrEE AU W= do] 719 gle AR REo] HHY =

o)
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712 AtslE RAde EAZF §le Aoz #Ad"Ech a9 3-8 size 0,
size 2 2 size 4 A7) HWAY RoAlo] s SAR F4 #¥E EAFS
RoFa glon Folx zHe =v] Wsld wE SARF 54 WHslE ¢l

= Ao Z Yehgt mEkA size 4(780%540%200(mm)) 2] AVIE F9 % 150
MHz 99§ H9g welalAlz 488 & Qe Aow ey

* PM: THSI0IE

19 3-6 SAR 4 Al

® 36 150 MHz theje] a4 Avsl 54 40 t@ g 2 10g

SAR%:
S11 g SAR | 10g SAR
22 LWH) g 9 Hl D
dB Wikg Wikg
< -20 RRA TA|
. 2% [511A]
Size 0(150 MHz ) TxloH);'ﬂ -2548 1.08 0.77 (GHM%E—&)
1300*900*200 mm
=Xzt | -2157 1.13 0.81 PIECIES
1040° 720200 mm | SXIBHARRE | -23.72 1157 0.82 7|E B
: Size 2 =x™zt | -2181 1.11 0.78 J|E B
780°540°200 mm | TXIHARE | 241 1.16 0814 I|E B
: Size 4 =x3k -22 1.09 08 I|E oHE
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< Size 0 > < Size 2 >

< Size 4 >
9 3-7 Size 0, Size 2, Size 4 HWE ZJAA|e] SAR 34 34
A3}

< Size 4 >
19 3-8 Size 0, Size 2, Size 4 FA¥ Ro¢lA o] SAR F&A H7F A3
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A3d 28

# ATAE 150 MHz9l 2o 7315 B9l 4 SAR 718 s 3%
G 2 SR SE 4AY 2T SAANE BR A4y 2
AR o, ol HE BEE 95t
AelA AASE SAR FEA W9l

size 4(780%540+200(mm))7}#] SAR =4 fF&4 7]%% J%-ET‘:‘ Zifli
UEbsten, Az 150 MHz 9§ Fdd oAz Abgshs AL &
AZF 9l Ao yetwth ole 71E9 150 MHz thele] Jud xejgl
Aol AHE-E = A EH FARAAL] FE 23 o]FeR FoFE RIRA
AZA 7 Sl &8 SAR SAHAE AP T HEAZES A
A 5 s Aotk =g, B A4E S8 =9 452 Il SAR &
Anle] A IEC sAREcs vgE & S Aoz Jddth
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