oessos || L]
FUE £ S471712] EMF 2AN|Fe Tot
=XshY ot 2Est U s ¢

Ol=8 Aofatd ZZHMEF(PGI01) ¥, oHddat ==2E7|sME,
Hx oA Z2HETE(PGI01) FolF, H4MA Samsung Research

A
i
ro

>

BMEANO| HE £z 2 2NN LTE, WLAN, 5GE4l 7|&0| e =
= g M 7|7t B350 X AHEO| H2 T

TS
567k A8%HE(0] A7 4ol FAHD ALSO| THE|D U

¥ (o]
ofy
o
Inl
m

o —
Hits FUSY ool Sl o 2 2O SHX|2E SAIOf QMo CHet Foid &
M7t e mettie ol siasks Aol ™ MASl S& O|+0|Ct HAtLe| QN Feke ot

A
20 a2t CHE S2HCE FHE|D HILEICH I AMEZ7|E(ICNIRP)S EH 100kHz ~
10GHZOlA AR Lx=& QMel 7|23tAE HAHLE S (SAR, Specific Absorption

|
|0 M= HEEZ(PD, Power Density)E 7|2%2tAH =2 H7E5t

Rate)2 F2[ot= oHH, 10GHz ©

Of QIHEZ?|ES OHESI UCHT) ® MAFLE |8 FMSAMI|7|&2 ol2{et FAtdt
PN EZT|ES THESOIE Q1SS WOl MES &A1Y = UCL

SEX|2H [AHm QUM EZ7|E AMetd EIte MEO| MZEE O|R0Lt 7hsSICh Eot JE
SEMEMI717F AMH8SHE Fut CHEQ| 7+ S CA(Carrier Aggregation) 7|2 S22 Qldf
Fot 280 STl 2

M MM CBAE AlZto] BIKSIo] ME 9150 0{24Z0| Lt £
A0 E S0 ZL{: 28GHz, O|=: 28GHz & 39GHz)2 AI2dlE= 5G A
OtH|L} 0|52 E2tStXt Beam forming

oI5 SEOM EItsHor ot Algel =& 7Idte

3
3

=
Q

3

P
ki
o
E_|
in

o
n
=}
10
oy
Ho
I_l_r
bt
S
Sk
E_l
10
>
oo
o
rr Hu
A
Of
m
rir

% Beam steering 7|s
A

2
o
THOR JH7|E dEs =AU,

olgiet ZME sHZAStAAL +=X[SfHS 7|Ht2 2 SARIt PDE BIIStD HB5= YO st
BE HE//080] DD Aot SHME XS 7|Hez HXta oM L=%s 87t

o
A
(EMF, Electromagnetic Fields)st:l #AEdt= RO| MAEFOZE XFE HE UCH2L 220|A
= FXBHA T8 |foig FAEAY|7]e E gt Eotof| et =X EZEQ IEC BEES
oS AL £ 0| HIECE MYPrFCZ TS

2. [EC HMXiot QN 5T BEFESI S

2.1 EMF X34 HZ32} 72t
IEC(=MF7|7|&2Q|” %], International Electrotechnical Commission) Atd}F TC(Z|&<

Technical Committee) 1060l A= 300GHz FLt HATX|Q| FLiMSl 7|X|=, @E S

rio

l
l

(=)
7

® xw (T Standard Weekly #{1014% ® 1



MAZ17| & Crdet ™Xmp 24 2o oot MXAtmb Q1N &2 "It #FE2 FHI =X
sfM Zool| mat JHESCE £3] 6GHz O3 LS FE ALEeliRtE 0|ls&418 JFLHTHEO
42 AM AEWXO0| SARE H7I7|ZELE Fotl U0 O|F [T FIURO| HEAHE
8ot SOIC %2 S0M= |FUEHES 8% 6GHz O[3te| TS (LTE CHY, 5G NR FR1
CHS!, WiFi 2.4GHz/5GHz/6GHz S St 7|=S0| EfXfE|D, 6GHz O|AH CHY(28GHz,

0l

mjo
o A

40

39GHz, 60GHz )& 0|83t= 7|=50| £& ZAUUCL W2t TXo QN =53 HIHt
HE SUNKHEM =X| iAo Cfet #F2| HR-Eo| 88 dxE1 ULt X5 B#FS
Aot XM =E Soff JLHEHEQ| AL SA 52 43 = JUCE £33 X =
FEIM0| AFBEl= Chet AN EZH(ME|, 58, AKX )0 et At eI =58 4§ &
0 HEA oSste A5 5 UCE O XSS S O Mg = UAs WA 2K
==Y E7IE RIdiMe BF 7IUte] BIHHY mEN XS4 7|gte| FItHY BEO| 4
SASO| O|R0| MO} 50, o= Etst= 82 #FE 7HY0l Tdiot

SOHCHUS ISt CHEX QI £=X[S|M BEMHOZ |EC 62704A|12|= BEZE, 62704-1/-2/-3/-4 7|2
O] 2t=E|RACt IEC 62704-12 FDTD Y12[FZ 0|8%t SAR F=X[siA0of CHSE 7|& F2|, IEC

62704-2= AtaXtof HEE QHE|LIC| SAR X84, [EC 62704-32 JOHCHEO| X E3t=
SAR $X[8|M IEC 62704-4= FEM L1N2Z|ZS 0|23t SAR $X|sjM ZEZO|C |EC
62704-1/-2/-3/-4= 20203 10¥ IEC 62704-45 OiX|%toz QT €t7t0| LR E|QUCE ESH
718 z[Z20= %M HaE PD BIHE fleh #=X[sHM HZF, IEC/IEEE 63195-27F JWG 11

HE JiY IS0IAM 7420l stEolCt.

SHEIe| 4% AZEHIQ S2EE FHol/MAStn MA QIFAI”O| JHSSILt SHX|EE =X|
iAol ZAR0l= EIZCHY 7|171e] 2AHZ|IY R HAZIY FIo|Mel nxEHEES 125ty 7|
7|2 RESHOF otCt ot O|F HtEet S22 E Fooof 5t7|0| HM AFSHAXO0| ZEE
Tt XS EF0] HY JHLE ERI7F AN AN Yot Y LF2=E IEC/IEEE 63195-1
53 BT 2 JHE SO[Ch ETH MFOME AFHZO0| XU FO, £ mmWaveE O|&
ot 5G &4 EEBGPP 5GNR FR2)2| 7H&O| &2 E|11, 0| 7|&2 O|8% TS AT EA

Of

=
t7] ®Ish ME 7HLS F=Zste S0 Ao oM =52 EB7HE 7|E 6GHz CHY 0|50 A
AH8SHE SARO| Ot PDEIIX|EZL Z7te] H™Atm Q1K g FHEM M7 YR ACH
oloff w2t |ONCHES PDE/ILRHOZ AlsloF & ER9o| tHFE O w2t IECOHM= 2017
HEH #E gFE AN BES g 21 AUCE A IECHAM= IEC 63195-1 A
63195-2A12| =2 L0 T S0l HF0[ 2021 530 YZts AFn U

2.2 IEC/IEEE 63195-1 EZ&F 3! IEC/IEEE 63195-2 BE &

2 Ho|lMEe Zef O|#%47t E mmWave XIOFLIC| PD EIIHIHO R HX|sjAol ML TQA
9 HEE3I FRSS MHEDIX SCL 56 EAQ AL I8 MIMOMultiple Input
Multiple Output), Beam forming 7|& & Ctet RF R CHH|L} 7|=0] HREO ALEECH
E35| SAEEE ZRote QHHILIE HHE(Array) TEE ALESOF $HCE O|Z QIS Beam

=
=
forming % Beam steeringO| 7ts3i™ E7IE QIS 7HE Beaml| HMAtm QM| =2 Bt

® xm I(T Standard Weekly #[1014= @ 2



ol

K,

ol

N

Fd, =& % Worst Cases

gels

= Worst CaseE

Off A

HE

=M =20 1EC

o|2{3

KIr

M7t 2t
x| 8 A

o
Zotst FdEof AL

HCD)

o
—
HAE [AMo| Xo

2 =

A

20199 12&, S=X|siMnt A= |EC/IEEE 63195-2 ED12| 2

A
—_— o — o—l, T

M,

= PD B7t

ct. o

{

.
O
—

DUT Z&o| 7§

Al

¢l SHEILE # &= 2 Sub-Array
Beam forming

b Massive MIMO

Power Normalization, CtE|Lt tXE 105
CtHLt RE2 FME pPDO| HIt, CHYSH Beam codel 2

e

<
!

MU

Worst case H7I&7Q| Hol 2 C

o
—

B7tot7] o5
SAESHA| =

HE2HE oA
OrX|9te 2 o|et ZtHE DUTS|

Ioh aZojME

I
[s]¥e)
| e T

Of SAl0f ZTIHE[O{OF BtEt. OO
= =HI5t

=2

=
=

SOICh o

=
—

Exd;

o
1% 0

=13
=

JWG120(| A 7igt =901 IEC/IEEE 63195-11F Z& 7

ojru

MR Q1N ==2F0| Worst CaseE 2415

ol
=x
Hlul/

SHEILESl X TiEH

[u)

HOM &

=
=

N == 7t

o
[

f

I

2, Beam forming CtH|LIO| B &H

Il

IEC 63195-1/-2 27H

-

<0

o
ofn

fr
ol

~d
nfm

7t "Hllst Xt JWG11 2 JWG12 EE 7Y

|
o

=
zyo=

EEN

—1
[

KIr
3

._|m.|_

ol

<+
oK
K0
Kir

X

e etEE 2|8 Reference 70| EXO|C}.

b HiE OtE|L} ER(Patch, Dipole,

= Ciet

e
O
—

FCF.

10

M
~

FO] 24| ZF Round Robin HIAE 3 $=X|d|

Ct2aF Z2 Reference Point ModelE Holst1

an

Tx4 B &, 2x2 H

—_

Jod

1o
i

0]

=
(-

IECO]| A
Power Normalization 2HH0|A PD 7}0|

Ct.

EE HS

g g7t

B0

H

ol
—

O|Ct MAlEl EZ Y¥2 30MHz ~ 300GHz

tolof ot

=
Eill
70

F

FR| gt QI

eto[ 2|7t 200mm O|LHOIM ALEE= 2E

® xm I(T Standard Weekly #[1014= @



3.1 X[ ERt

70

AM217|19] & Fhb HH(6GHz Ol £ 6GHz Old ) & &M &7t

27t
4

(o

IEC/IEEE 62704-3:20172} IEC/IEEE 63195-2 ED1 7t

~

f

N

gl

PSS
=

=x

[m]
3.2 ®Xt

EH
=

iy

Jod

i

xa

oK

KK
I

Kl

o

S
=
M
=

=

71712t
=
EoTnb

Al

>
=

SHC(I| A
xo| 7|

S
X o

o

x4
FEHOZI A A

==

M
=

OlM E==E E/H-field HE 20| CHSHO]

2tE = RUALP.
N4 ootz 27

I.

AZHMH(Scan area)S
C
=

@ 2tEC ofof Cf

¥

~
==

b

C
ot
0

t

LI
o

HFEHS |EC/IEEE 62704-1:20172| 622 %13

4

7

™
=x

H

7

27| fUsHA
e
M. 2t
1. =

=

SR FE
S

Xa| =X

IEC/IEEE CD 63195-1/-2 ED1 4

MEXE 7

=

=

-
(=)
T

)
7|17| 22 H
S|
A

=]

54
tO| FieldE &
7t EHIEX|C| o|AAH2|of et

| Al

- I

1
717] &% Fhio| THYO|H, HH|

et 278 ElCh.

Normal E

o

4

—
LI

IS

YH el Bulz X|YE 22l =EH0| oyl
SN

33 8 Z=(PD) =4

Klo

~a

20

oF
xr
10

<

™

il

oju

® xm I(T Standard Weekly #[1014= @



dEtds w40t Y-OICH T SARS R HWHEM, & R YWRO| F=iCf. PDO| 8%

341 SAF 58 g8 4

DUT SAIEY 242 SARI} PD £42f &8 240 &M DuTel F+X[3ilHd QXE Z0]7|
s ERSICHL SAIEY oatd 242 7HESHA DUTS| SAHINE ZEZ0tet +=X|oiA Axt
Zh A B XM (peak gain, 1st null point, directivity S)= &5l 7tS3ICt AR 7|7] EALE
F0| Fets| mEZLX| o™, X DUT SAEE0] AXet CtEA sHAME|0f £|F SAR X
PD s=X|5iM ZAntet Xjo|7F & == ULt

342 22T 7|8 5

L 1O

22| E 7|t SAR BHEL2 IEC 62209-1/-2 HEE #AE et ™t PD 5™ E-field &
H-field 2 £H0| 7ts8t £ HHIE AL E-field(EE= H-field) A& £7d0| 7ttt
£Y THIE AFESHY AT (Reconstruction) Y1252 Sl H-filed((E= E-field)E 445+

CE 7H53ICE O|of CHet AMEE Sl ®XL= |EC/IEEE CD 63195-1 ED1 EE A S 2L}

_?_

o | =
of 2 EF{orTt it DUTERH SALEl M2 (Power level)2 Power sensor”

Z =l Receiving reference antenna =& ProbeE FHEY = QULCE DA™ 7[7]Q] SA =y
"

=

AN
2 Far-field friis equationQ28H &g = JUSM CHg A1)} ZLC}

o

o 428 EA0l Ssict 53 FHIE puTel B3 Fuis EHW =30| JH50ES 5
o r
[=;

P, xG; =32.44+20 log(D/100)+P, +20 log(f)-G, 4=2!(1)
0f7|M Py HAIRZ|7] &4 FE3(dBm)
Gt : TA[&7|7| QtHIL} O[5 (dBi)
D AR7|71e =4l StHILE AtO|e] 7 AHZ2l(cm)
c SEEHOM FEE 4 M= (dBm)
:% P04~ (GHz

ot QL O] 5(dBi)

72BN MAYEE +40 olsf CHT 20| AE & ULk

R

A2 My &
41(D?)

-1 =

|.|-|

0{7|M MHAUE CHlE mW/cm?O|D, P, xG; & mW, D & cmoO|Lk,

® xw (T Standard Weekly #{1014% ® 5



217t

=

E| Mo|Z20f Lzt

t DUTZ} TDD(Time Division Duplexing)2EE &

25t o]0 CHst PD

C
[

dBO|LC}.

—

—

FEl AtO|Z Correlation Factor(CF)S

—

—

=

(S |

SELT=
7| MEIL EH[= dBmO|H, Correlation factorl| EH

TDD B4l 717]

I
=

| Hotspot

ol

SARZQ|

T HHO| £ QHLE 7 EHOl 27(eF AR I

Ik
o

q

| PDE FABIMON =

[e:e:Ne]
o =

F

N
o
Ct. ==Xl 4 0f M

b

20]| WEtA X84

Ae|
|

=

|

9
Of

ALY

e
ofl
o
nin

onl
ol

od

IECQ| F=X|dH4] Mt

=10 =

7t AHH|

3y

of %

f

I
Ct.

o CHtel HAt

-
o

T

ORI A

=1
]

0l

ot

ALt o

b

jod
14

=

0l
ol

7t7%

|
o
7t =X sfM &, 2019.

k

o

-

|X] MXL7|=, M298, M6=, 2018.

—

M= X5i4 7|gte

S
(=)

!

f

<]
[2] TTAKKO-06.0491, 'SLCHE ZM 4 7|7|2] EMF QA A

Measurement procedure for the evaluation of power density

1

S{OF & Olfr=0| RACE MhEkA

2

5f

O} |

—
—

® xm I(T Standard Weekly #[1014= @

o[2{et ogigS oiZdH| ?lsiAMe HAtnt oM =28 58 E7tel darsE HMYoILt 718
Ztoil

related to human exposure to radio frequency fields from wireless communication devices

[1] '5G T Xtutet
[3] IEC TR63170: 2018,

o

4

iTE



operating between 6GHz and 100GHZz', 2018.

[4] IEC/IEEE CD 63195-1 ED1, 'Measurement procedure for the assessment of power
density of human exposure to radio frequency fields from wireless devices operating in
close proximity to the head and body — Frequency range of 6GHz to 300GHz', 2019.

[5] IEC/IEEE CD 63195-2 ED1, ‘Determining the power density of the electromagnetic field
associated with human exposure to wireless devices operating in close proximity to the
head and body using computational techniques, 6GHz to 300GHz', 2019.

[6] IEC/IEEE 62209-1528 FDIS, '‘Measurement procedure for the assessment of specific
absorption rate of human exposure to radio frequency fields from hand-held and
body-worn wireless communication devices (frequency range of 4 MHz to 10GHz)', 2019.
[7] IEC/IEEE 62704-1:2017, 'Determining the peak spatial-average specific absorption rate
(SAR) in the human body from wireless communicationsdevices, 30MHz to 6GHz- Part 1:
General requirements for using the finite difference timedomain(FDTD) method for SAR
calculations’, 2017.

[8] IEC/IEEE 62704-3:2017, 'Determining the peak spatial-average specific absorption rate
(SAR) in the human body from wireless communications devices, 30MHz to 6GHz - Part
3: Specific requirements for using the finite difference time domain (FDTD) method for

SAR calculations of mobile phones’, 2017.

X 24 TTA M2 H192=
(ZEL} O|Ff2 Zt BERI|Fo| HEEZS|CI7F 7| - FAEO M2 TTA N'E=2 CHA LT

® xm I(T Standard Weekly #[1014= @ 7



