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SUMMARY

As information and communications technologies have evolved rapidly,
nowaday, wireless communication devices are widely used to create convenient
communications environment in which we can communicate anyone, anywhere,
and anytime. Thus, wireless communication devices are widely used in our life
and have become part of our life. Although the use of radio wave provide us
with convenient communications environment, it can also cause some harmful
effects that threaten the health of the people. So, many countries of the world
have been trying to solve the problem with investment of large-scale manpower
and money.

In this study, we conducted research on evaluation methods for human
exposure to electromagnetic fields from radio stations and amended the
regulation on the assessment procedure for them. We also developed calibration
methods for the Specific Absorption Rate(SAR) probe and amended the
regulation on the assessment procedure for specific absorption rate. In addition,
we conducted a study on compatibility between wireless communications
devices and hearing aids, in order to consider whether the mandatory
regulations for the hearing-impaired would be introduced or not.

The compliance level and evaluation methods for electromagnetic fields caused
by radio stations are stipulated in the mandatory regulations of Korea. However,
in case of AM broadcast stations which are transmitting high power in the low
frequency bands, we have trouble finding the position in which the
electromagnetic field strength is maximum, because the measurement intervals
stipulated by the current regulation are so wide. So, we studied the methods
for measuring electromagnetic field strengths in the vicinity of the AM
broadcast stations in order to reduce the public concerns for electromagnetic
field and create safe environments for electromagnetic field and amended the
regulation on the evaluation methods for -electromagnetic fields caused by

transmitting stations to solve the problems.



On the other hand, wireless communications devices, which is designed to be
used with any part of the radiating structure of the device in direct contact
with the body of the user, should meet the mandatory requirements stipulated
by the SAR. One of the most important elements in SAR measurement system
1s a probe which can measure the electromagnetic field strength in the near
field region. At present, since SAR probe system should be calibrated by the
manufacturer of the system, lots of time and money are required to calibrate
the SAR probe system made by foreign manufacturer. Thus, we conducted the
study on development of a calibration methods for the various types of probes
in order to reduce losses of time and money for the domestic companies that
use SAR probe system made by foreign manufacturer.

Electromagnetic fields created by wireless communications devices can cause
electromagnetic interference problems to hearing aid devices from the wireless
communications devices. Accordingly, some mobile phones manufactured or
imported for use in the U.S. are required to be hearing aid compatibility in
order to protect the rights of persons with hearing disabilities. It is estimated
that approximately 10% of world population will need to use the hearing aid
devices. In case of Korea, the hearing-impaired is estimated to be about 500
thousands and increasing every year. Thus, we conducted a study on
compatibility between wireless communications devices and hearing aids, in
order to consider whether the mandatory regulations for the hearing-impaired

would be introduced or not.
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(Antonio Faraone)

Absorption Rate(SAR) from multiple transmitters used in close
proximity to the human head

ZZ2HME HS _
= = o= RS ek
(24 2| X})

Project 62232 Determination of RF fields in the vicinity of mobile communication base stations
. CDV3
(Peter Zollman) | for the purpose of evaluating human exposure
Human exposure to radio frequency fields from hand-held and body-mounted

Proiect 62209-2 wireless communication devices - Human models, instrumentation, and
) i procedures Part 2: Procedure to determine the Specific Absorption Rate (SAR) FDIS%

(Antonio Faraone) o . . . o

for mobile wireless communication devices used in close proximity to the human
body(frequency 30 MHz to 6 GHz)
Project 62479 Assessment Qf the pqmphance of low power electronic and electrical appafatus
(Phil Chadwick) with the basic restrictions related to human exposure to electromagnetic fields FDIS
(10 MHz - 300 GHz)
Project 62669 Case st‘u.d.les suppqrtmg IEC.62'232 Ed.1 —Determmaﬂon of RF fields
in the vicinity of mobile communication base stations for the purpose of DTRY
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0 ~ 300 GHz - Part 2 : Fields produced by devices used for Alarms, Alert, Asset
tracking, monitoring, and protection, detection, security, Telecommand and control,

Telemetry and similar Short range and/or Low Power Radio Devices

- Z2HE g H HHEAM
2EMHE =g EHA |
106/41/NP 2002. 10. 4 - 2003. 1. 10 NP
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Mst= MAZ|Ee QxME MM "IHAssessment of electronic and electrical
equipment related to human exposure restrictions for electromagnetic fields(0 ~
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A1 HACY =9 (=) 7I&7]E

1. 9|2 ¢ HAC 7|&7|&

o

HAC 7142 71&9 #8387 A -FEH 8403 (T-coil)oll tHe+ +40]

% B A 719 Tele-coil#2] 534 ofFof o

sl e} : ARzl FARs 7|2 dgkde w
Adstr)ekel z@4d A0 tie &lo] FesA HA WA 7S
o] T-coil A2 FAA8719] AMEFubk t 9] A (Field) A& Wg =
AHE AlAFSHAl HAoH, olEd FEES EF st 200190 Hx
Aol FHHEANSH A ANSI C63.19-2007 W A7A] 7§40 & Aejoltt.
ae)a 2011l e B qrge] oA g E o2 3k HAC T4
disle] AHEH, AE(Test) M= WDI2SF HAB)O| dlsle] E5F Alg s ok
gtk WD?I A= AA3H(RF)HAHemission) AlAH 4435 AlAS sfloF
3lH, HA+= A9} WA (Susceptibility) A1@wt 3bd ®Hoh(d 5-1). &
FoFEE 800 ~ 3000 MHz thejolH, &Fol= 7 Zxjo] AEH<= 4G,

WiFi & Oe d27]d tisiAz S 282 Aoz oFd

T

RF-H
ABM 1
ABM 2

Audio Band Magnetic field

9 5-1. WD} HAS A3 58 W9

12) WD(Wireless Communications Device) : $-AEA14HH]

13) HA(Hearing Aid) : HA7]
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AT #ol 6 Aol FAARE Ll Aol

/K
¢}
Sta ol 4vlwrold BA7] AHEAL AT F 9E FEYL e

HAC Classes

Emission E
Emission H
(T-Level x,y,2) (T-Freq Res)
Signal / Noise

M4 (low rad.) T4 (low noise/disturbance)

Susceptibility E
Susceptibility H

robust M4

M3 M3 13
M2 M2 12
sensitive M1 M1 (highrad.)  T1 (high noise/disturbance)

a9 52, Foidske) dApubAab gl BA 7o) Aol Ek Al TIE

¥ 51 A" e EFE

BR= X S x| e T2l + M3l she 12l
A" 2/ | (Al Articulation _ole| el o
Index)
N 03 2= FlE el + FMa sl e - 4
HAb AL 05 2 57| ste el + M3 sl 2l = 5
Hofet Ms 07 S =] FiE el + FME i na = =6

# 5-2= HAC 714 & AAsgAb tigh 141 71€s EoFa 3tk
] 5 @A 2007 A (Version)?] WA AL FE ] J]FEX]0

& A AFuest 179 9o R ol dom, A7) 9 A7)
o2 FEEY. 71X, AWF(Articulation weighting factor)+= 3h+e] 7}
STAEAM SA AREHA ¥l wpA|E HF R vk AL H= dery
(Parameter)®|t}. o & &%, GSM —LE_EE(Protocol)JJr gol Hx Fi
(Modulation frequency)”} 217 HzQl Z2EF2 SH 2o 5 dB 79
7VEAE FI(CDMA, TDMA, UMTSS] AWF= 0°]th)stth= 2s 97
ojty. o]2 <Qlaf GSMe| B¢ 4 FAZLE=E F ¢ d4s8 v
T Atk ol ¥Hx FiF AAVE 54 g Foa Hedd ke
HAY7] #d FFo B B 9Fs = F Jdve otk 281 Fo5

o

ol FiN

e
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s FE3= 710l 960 MHzSQ! A2 IEC 60118-13(2004)14)0 A 2] A] &
AFollA BAg7] AAZE 7HAT = WAdol 960 MHz o] &te] F3t Y
A= Aol Asled WD ARt} BES = ¢ =2 73S 38
atal 9o}, 960 MHz o] Fot4 tigods UlAde] ofste] o W
Azt AL 71ES ALt Ao ole AF ZAAE vEoE VES A
3k Aot

¥ 532 HAC S3A =B 9 Fudstete] o|AA S} SAHAHE
HolFa ok a9 530l BE AT o] HAC 23S Fuidste
A 7128 v FAIH(Ear point or Receiver point)S FTHOZ 5 x 5
(cm) HE HHZHOE 27 (Scan)sto] ST AAIEA SHA] 54
471 71(DUTH) e} =4 ZZH(Sensor)ite] oldAZ= 4 WH
(Revision)oll @&} W3S A8 st=dl, 2007d% W (version)®] 73-¢
15 ecmZ st Joem (¥ 5-3(b). T-coile 1 cmZ -Ff7§} skl o

g 53(c)). HAC S43te 242 5 x 5 cm SAHHAA F 99 AF

Y= (Sub-grid) 2 WrolM SAHI & HSF @ LB (Report) ‘471“ AN Hoh

FAE 7= 4 agEE TAM M =2 FEs 7HA= 9 e
E =z 7 4

A eskal YA g i

F 5-2. AA AN Emission)ol] tE A 7]

Category Telephone RF Parameters Telephone RF Parameters
< 060MHz >060MHz
Near AWF E-Field Emissions H-Field Emissions AWF E-Field Emissions H-Field emissions
Field

Category 0 199.,5to 354.8 Vfm 0.60 to 1.07 A/m o 63.1t0112.2 \ifm 0.19t00.34 A/m
M3

5 149.6 to 266.1 Vim 0.45 to 0.80 A/m 5 47210 84.1 V/m 0.14 t0 0.25 A/m

Category 0 <1995 Vim <060 Afm o <63.1 Vim <019 Alm
M4

-5 <149.6 Vfm < 0.45 A/m -5 <473 V/m <0.14 Afm

14) IEC 60118-13 : Electroacoustics - Hearing aids - Part 13: Electromagnetic compatibility(EMC)
15) DUT(Device under Test) : SR th47]7]
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Measurement Flane Measurement Flane

lSmmE
\
(b) XA S8 A o] AAY (c) T-coil SHA] o] A A
o9 5-3. HAC S48 43¢ 574 o|A4AH

Reference Plane
B i oo NS T W W —

Y v svreery =ty

FoAste] SA8AE FA= A 7HAY e S5t Hrrs.
7}d WY (audio band) FAlAA EF AFo HAAVE FEoli
7Hd e SdeA S 5E A5 FaagIHe
Z Edy B A7 dEy A2 JYHe s FHolt &

Aste] S5 st As F42 JMEHagE RoFa o 19 54

.
S,
3
uls
I
Exl
N
N
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=
M3} m2tolgel WD s E2
7rel (Al5+E2) o & 8lGB)
FHel 22| T1 0 dB ™ 10 dB
e 22| T2 10 dB © 20 dB
FHE| 22| T3 20 dB T 30 dB
FHe| 02| T4 >30 dB
20
| 4ds/oct
" Z 2dB
% \\N |+
L 28 N /—
5 208 |__|
= ~
G 7; g 5dB/Oct.
ks
=10 NG
6dB/Oct. |
-20 ]
100 1000 10000
14 (Hz)
F - £} S 300 Hz ~ 3,000 Hz0/CH.
ad 54, 548435 1 kHzol A A717] -15 dB(A/m) ©]&}Ql Fo x st
st 2714 FR4gH 7A 7E
20
[T
-4 dB/Oct.
i \/_ +2 dB
fis) \‘\.‘. -
# 2d8 N
T 0 ™
=
g 4{ L — -7 dB/Oct.
40 \ | sdB/Oct. N
-12 dB/Oct.
20 |
100 1000 10000
=0k (Hz)
E - EI4 S©E 300 Hz ~ 3,000 HzOICH,
a9 55 SA4415 1 kHzol Al A7 0] -15 dB(A/m)E % F}se

FoAstel et 4714
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ol deM= HAC AR JAZIE FAs44 7IHe ol&3t

HAC A4S 800 ~ 950 MHz t¥ 2 1.6 ~ 2.5 GHz t) &) A&
71715 tsle] HAC 7|F3<S w=

1 LI EAE S
gate] vlagtth, SAGE = ZA AAVIFE/H Field) S4871719F ko]
1A= AlEdE o, Fug #47], 25 (Shield) Fo2 F4HH, S
2 2% 18

7HE FHeteol ZZ(Worst case)oll A HAXFGHANA 71/ A 714 HE) 2
Az st A& AA8HH, 850, 1900 MHz tl9e] A, F, 1 A

e
o
}'4_‘
jus

19] 4L aA 5/ FEe=zE ys F ded, o A7 H
H, T-coil Z2H, HAC 9d, JAIE7]7] AAY, 2% L 25
Aol7], Alg AFH T2 olFolA vk 29 562 HAC = 2
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29 56 HAC Z3A 28 FAE

3. HAC &3 4=t

AA TG 420 AREA, HA APV F4 Z2HE 15
cm ©]A3sto] A Ps
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1.5¢cm

oA 7|72}
O 2 E Qo]
ol 4 AHz|
1.5 Em

(@) AAE7719 54 ZRH oo o] AAz

(b) A1
a9 57, AAF77I A =2 B o] o] AAT S} HAIHALY] S

7171¢] HAC =399

= 371
78 SFISE AAYsta, GHuUE 22 dEH/W FEE AT O
Fotol A A7 e AVFS ST 28al U A Fake(A
/T ool i FLdeA SASTH o] W SAHE FE FolA HA
e HAC SAzto= ZAAs. thekd] EFF 2 (Bluetooth)d ¢}o]3}o]
27t S AS FHoto] =44 $H ¥ On/OFFe st Al@star 1
#HE FoAA HUigS ZAABsta AAuEALY T (Category)= A4 3HA
Ho}
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Y 5145 AEFolAe AXE JeiY. WA, Y95E CAD AEE B
@ (import) 2 At Al E# Ol F(Too) & A&kl A4 A (design)&

mlo

o} 283 FoAste o] wel ¥ed Fxz gedgsiAy 1res)
AlY 39 v A 25 algfste] vl H(mesh)yE BASHL &n F
= AAF ta AlEdHNAA Foh AlEHOIAS o] &3 AR dF £4 2
Afraztol el A8 2 AR WA, SAR ¥ HAC ol o
st FAEA ARE AT & ATh

1, N8 A 9 cAD A2 AL | 2. o8 f22 71Edsle] 2 ndy 3. OHHILIO AA A A

5. N7 SZHIAS 2 HClE & &S SA WlE 2} =0l

1% 5-14. HAC Al=dlo]lA dxk

A3d 48 FUASe] AR 23 A7
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o
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AN
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>

in)
g

1.9 GHz(WCDMA)®] t}.

S BRE FOHANES A
He FUAHES RAFT Yok
29g ol gdtel YA 57
o=, vl Bpglolr], Fus gL

I!

[ 1]
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o

!

LAl KHE &

LAl LB &

LAl SV &

LA} VX2 &

AAL IEE

SAI W &l

SAl WEBR &

SAI AME &

KAF EVZ &

(0l =2h

LA} SB2 &

SAtCRd

SAl GAR

AAl DR &

19 515 2A AFLE A8 Fu A}
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oo

LAl S22
COHA(EEE MHz)
CH3E3(835. 89 MHe)

LA SYRE
CCMACBE MHz)
CH3E3( 835, 89 MHe)

37.53

Md

LA SBEE
CCHALETE MHz)
[H3E3(835. 89 MHe)

84.2

M4

M4

SAb 22
COHA(EEE MHz)
CH3E3(835. 89 MHE)

118.3

M4

M4

Ol =R LAE VAR
COMA(EE MHz)
[H3E3( 535,89 HHz)

93.77

M4

Md

Ol =ZELAF VR
PCS(176S MHz)
CH3I00(1 765 MHz)

45,77

M4

M4

LA LUZE
PCS(176G MHz)
CH3000 1765 MHz)

B7. 34

M3

Md

LAF LBEE
PCS(176S MHz)
CH30001 765 MHz)

11.25

M4

M4

LA KHEE
WCOWA L1900 MHz)
CHETEO(1 922 MHz)

23, 46

M4

Md

SAF p &
WCOHA G900 MHz)
CHI7E001922 MHz)

42,714

M4

M4

SAH WBEE
WCCMA L1900 MHZ)
CHI7E001922 MHz)

35.6

M4

Md

SAH AHE2E
WCOHAC1900 MHz)
CHI7E0(1 922 MHz)

51

M4

Md

SA GARE
WCOMA (1900 MHz)
CHI7E0(1 922 MHz)

22,43

M4

Md

A TRE
WCOHAGL1900 MHz)
CHI7E001922 MHz)

42,74

M4

Md

aAb iDEE
WCOHA L1900 MHz)
CHITEO0 922 MHz)

48,11

M4

0.z

M3

Ht

BAF IHE2E
WCOHA L1900 MHz)
CHI7E001 922 MHz)

36. 65

M4

0.14

M4

Ht

KA EVEE
WCOMA (1900 MHz)
CHI7E0(1 922 MHz)

43,38

M4

Md
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]
xqg}(4u d)e] SAAE = Adolty & 5-

= 6 W FHLAF VXED) A
319 AN E(T-coil) 4 EEEo|H, ¥ 578 w]FSAF REY) FojA
3lo] SAANE(T-coil) 4 EXxo|th a8 I8 519~2+« vFF4 &
459 Fyred SAHZHAE HAFa o

==a S | suAs
e Do =x= u
ABM1(dBA/m) | ABM2(dBA/m) | SNR(dB) | T-rating | Type

s o) | 9.84 -29.49 48.11 T4

1 COMA(B35 MHz) Radial(H) 2.92 -34.03 41.59 T4 = [3 J|=0t=
(363(835. 89 MHz) [0 iaion) 2.09 -33.94 46.33 T4
L 8.15 -32.72 41.99 T4

2 | Pes(i765 wz) | Radial(H) | 5.93 -31.12 52.55 T4 B | J|=De=
CH300(1765 Wz) | 0 iai(v) | 6.04 -40.03 50.09 T4
- Axial 13.78 -35.19 56.01 T4

3 COMA(B35 MHz) Radial(H) 8.35 -43.98 55.77 T4 a3 I =p=E
CH3B4(836.52 Miz) "oy | 9.79 -43.98 57.28 T4
— Axial -8.28 -35.42 34.19 T4

4 PCS(1.8 GHz) Radial(H) -13.79 -45.3 33.65 T4 Z3 J|=0t=E
CHB0O(1765 WHz) [ o iat(v) | -14.97 -43.8 a2.63 T4
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3]

- = - o - . - —
5-6. H|FRF(LAF VXED) Fidste] 54415 (T-coil) 4 #E%
o =dat =1
H| 1
By SE= | ABM1(dBA/mM) | ABM2(dBA/mM) SNR(cIB) T-rating
Axial T4 FIEE
OjFZHLAF VX2 )
CDMA(835 MHz) | Radial(H) T4 7=
CH363(835.89 MHz)
Radial(Vv) T4 ==
Axial T4 JlE=ar=s
O FBHLAF VX
PCS(1765 MHz) Radial(H) T4 ZIEnE
CH300(1765 MHz)
Radial(V) T4 ZIEnE
% 57. u]F8GA REY) Fodse] S5 (T-coil) 24 B
&2 =HEu s
H| 1
By 3= | ABM1(dBA/m) | ABM2(dBA/m) T-rating
Axial T4 =S
SAF R
CDMA(835 MHz) Radial(H) T4 Z|=nrs
CH384(836.52 MHz)
Radial(V) T4 ZIER=E
Axial T4 R
SAF ME &
PCS(1.8 GHz) Radial(H) T4 HES =
CH600(1765 MHz)
Radial(\Vv) T4 Z| =0
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a3 5-19. 835 MHz Y v|]FEHLAF VX 2d) Fojdsle] Fu4=8d =44y

T-Coil Frequency Response

140 10000

15

| sl o4 Strenath diA/D re 1 kHz ]
a9 5-20. 1.765 GHz WS wFEHLAF VX B9 FojAste] Fukegd 445

- 115 -



T-Coi | Frequency Response

10

100 0 10000

-10

-15

| —%—FioldStrenath dBA/mre 1 KHz =Specification MindBa/m |
¥ 5-21. 835 MHz tije] W|FHSAF R Bd) frfxiste] Fole3 & S84

T-Coi | Frequency Response
10

140 1000 10900

-10

-15

I =F=Fig|dStrength dBA/m re 1 kHz “™=Snecificationllin dBA/m |

1% 5-22. 1.765 GHz W19 9] H|F3HSAF R 2dl)) Fujdsle] Fu4-3d S84
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£o] 93 HAC IS B4317] 93le] 835 MHze} 1.765 GHz < 9]
& WHES AFeAT T Bl LEX &5 V|FoE e, & 3§
Bl #i(Bar) ¥ FAASE FS F A2, FAE F, ¢ 1 comB FHY
F AEE AFSATE. AVA, & WY AEY HxF HAVH 5L E 58
3 gon, R L= £ 10% oJfolojol 3}t AFE & W
& Fu (835 MHz : A4, 1800 MHz : A2 &3t 22415
Astgon, AXE 3HE e 2AHA F, ¥ 1 cmE FHY F U=
& A&stdth 5 & #HEg Y A WS ARy, 1A LEE XY
Frodsts e & BEEE 523 Il 4l 8% & RFE AF(R
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%58 & WY Ade) 4714 SAE
T = H 78 & E™ME (S/m)
835 MHz 303 £ 10 % 059 = 10 %
1800 MHz 270 £ 10 % 099 £ 10 %

F 59 LE8XR & AT

£59] | £& waz

HS 2| (mm) py——

2~ 3 40 =2l (mm)

4 ~ 5 32 1 176

1 ~5 95 2 77

5~6 49 3 70

6 ~7 26 5 71

7~ 8 22 6 64

1~9 90 7 54

9~ 10 56

10 ~ 11 30 9 /0

11 ~ 12 26 10 67

1~ 13 20 11 25

13 ~ 14 50 13 65

14 ~ 15 29 14 64

15 ~ 16 24 15 50

117~ 1178 231 17 -

18 ~ 19 22 18 53

19 ~ 20 20 19 45

<a €59 W37 A > <b. £5 H3Y =¥ AF >
183l 3D 27 Y (scannen) 2 LEZE &5 3xY 2F(scan) AHE A

t} dolg F&& 935ty HR A2ZEY oA dE= g 2 Bt Fo
S AAFIYR oY, F=A4E HolHEL 3D 1ddE % wdy E 5 A o]
Ao A& 4+ A+ FJLdIHZ HIs Yy a8l A S A

-
~N

e
it
e

omx 2 O B i o
N

SN U

] &
A AE A7]e) = AR o] &9 AFE FAE R
(loss tangent)”7} Y& AEE A3t A& stRA o (A& 5 ©]s
AE 0.05 °]s}), A F7A= 2 mmolstz A8 & &

o
2
0y
flo
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=
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=
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=
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3 5-10. 835 MHz 199 #7114 54 A3}
78 SMg k=
=277t 30.3 0.59
=X 7t 30.7 0.54

== 700-1000-21-100701.tst - 85070

File Edt Wiew Calbration Measure Chart Table Display Preferences Help

FE HE 2SS wEes W% T~ e R
Title Title
SubTitle SubTitle
100 £

Frequency e e
700.000000 MHz 31.6604 10.1318
707.500000 MHz 31.6144 10.2291
715.000000 MHz 31.6506 10.3982
722.500000 MHz 31.6935 10.5679
730.000000 MHz 31.7957 10.7555
737.500000 MHz 31.8852 10.8759
745.000000 MHz 31.9220 11.0303
752.500000 MHz 31.9491 11.1032
BO 760.000000 MHz 31.9061 11.1670
767.500000 MHz  31.8433 11.2020
775.000000 MHz 31.6949 11,1651
782.500000 MHz 31.5672 11.0375
790.000000 MHz 31.4284 10.9967
797.500000 MHz 31.2892 10.9166
805.000000 MHz 3101861 10.8554
812.500000 MHz 30.9782 10.8533
820.000000 MHz 30.8724 10.8501
827.500000 MHz 30.79m 10.9257
60O 835.000000 MHz 30.7349 11.0042
842.500000 MHz  30.7376 111418
850.000000 MHz 30.7506 11.2989
857.500000 MHz 30.7842 11.4346
1 865.000000 MHz 3n.a202 11.5768
872.500000 MHz 30.8552 11.6460
880.000000 MHz 30.8666 11.6910
887.500000 MHz 30.8281 11.6347
895.000000 MHz ~ 30.7182 11.5447
902.500000 MHz 30.5503 114331
40 910.000000 MHz 30.3850 11.2826
917.500000 MHz 30.1643 11.2149
925.000000 MHz 30.0091 11.1076
932.500000 MHz 29.8162 11.0773
_— g 940000000 MHz 29.7105 11.0897
—— ¢ Data | 947.500000 MHz  29.6468 11.1624
955.000000 MHz 29.6137 11.3225
962.500000 MHz 29.6409 11.4751
970.000000 MHz  29.6763 11.6580
977.500000 MH=z 29.7406 11.8314
20 985.000000 MHz 29.7723 11.87117

= 1=y
% 5-25. 835 MHz tig9] A7|H EA EXn
ST =

¥ 5-11. 1800 MHz g9 #A7|4 54 A

i

o o
FH=2

ZEU 27.0 0.99
SRS 21.7 0.97
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== 1600-2100MHz-100701.tst - 85070 =

Flle Edit WView Calibration Measure Chart Table Display Preferences Help

T RS9 = e % 8 1~ =
Title Title
SubTitle SubTitle
100 £
Frequency e' e
1.600000000 GHz ~ 2B.9666 8.8427
1.610000000 GHz  28.6274 8.8983
1.620000000 GHz 28.4206 9.0566
1.630000000 GHz ~ 2B.2881 9.1915
1.640000000 GHz ~ 28.2938 9.3060
1.650000000 GHz 28.3308 9.3908
1.660000000 GHz ~ 2B.4566 9.4203
1.670000000 GHz ~ 2B.6047 9.3819
80 1.680000000 GHz  2B.7052 9.4824
1.690000000 GHz ~ 28.9125 9.7844

1.700000000 GHz 29.2342 10.0157
1.710000000 GHz 29.5049 10.2121

1.720000000 GHz 29.6411 10.2429
1.730000000 GHz 29.6643 10.0859
1.740000000 GHz 29.4590 9.9224
1.750000000 GHz 29.2004 9.6802
1.760000008 GHz 28.7068 9.5552
1.770000000 GHz 2B.3871 9.5605
60 1.780000000 GHz 28.1109 9.6431
1.790000000 GHz 27.8633 9.6802
1.800000000 GHz 27.6723 9.6530
1.810000000 GHz 27.4664 9.6099
1.820000000 GHz 27.4305 9.6004
1.830000000 GHz 27.4378 8.7115
1.840000000 GHz 27.5158 9.9150

1.850000000 GHz ~ 27.7072 10.2434
1.860000000 GHz  2B.0506 10.5713
1.870000000 GHz  28.4147 10.7266
an 1.880000000 GHz ~ 28.7567 10.7942
1.890000000 GHz ~ 2B.9218 10.7108
1.900000000 GHz ~ 28.9283 10.5087
1.910000000 GHz ~ 28.7508 10.3698
1.920000000 GHz ~ 2B.5144 10.3486
B 1.930000000 GHz ~ 28.2339 10.3361
— e e | L ¢ Data | 1.940000000 GHz  27.9704 10.3495

— 1.950000000 GHz ~ 27.6609 10.2600
1.960000000 GHz  27.3584 10.0906
1.970000000 GHz  26.9928 9,9378
000 GHz  26.6309 9.8934

20

719 5-26. 1800 MHz W] #A713 54 EXx

AZE 835 MHz Wldde] & 99 2 AXE a3 5273 23, 1800 MHz

geel & A 2 PAE 19 5289 2k,

(a) & W (b) #A]

a9 527, AZHE 835 MHz th9 9] <& 9y 9 HXo B
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(b) #HA

a3 528 AZE 1800 MHz thddel &

3} wpgARolo] o] Ao

o euidn &

g

X

Ao A

4=
| N

—_
fi%e)

. ol 4%

A
olA4A Yl stFo]

4

3

=]
=

Fri sk =27]

B
N

[——
o

25}

CAD Yz r A

=
=

A ool g

T‘

0

ay

Gy
B
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& a (mm) b (mm) ¢ (mm)
Size #1 70 40 10
Size #2 70 40 20
Size #3 70 40 30

OREECIERS
a9 529, ol A%e] B L A5

o9 5-30. AAE ol AR

o 93k HAC 932 4317] 215k 835 MHz9 1.765 GHz W99
¥F 2 A8 FoAFe diste] AH AFS & AYS o] 835l HAC =
261 o

a9 5318 A9 FUAHES RAFT A AdE Foldse 835
MHz, 1.765 GHz 9% 7%HJ6‘}U1, ’E}% FAst= 835 MHz % 1.765
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(a) zﬂé}% Foi A3} (b) 835 MHz (c) 1.765 GHz th

¥ 5-31. A

F
sfef

9K

o thsled HAC A&

7

lem

W

o+

Ko

1cm

1 cm

ok

Ko
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1% 5-33, 5-34, 5-35, 5-37, 5-38

K

K

7d%-, case 5&

To-

|

d-5-°ltt. HAC A& ]

ot 19 5-362> HAC

2o

B

o

’l_

shel 4]

of o

10709 A4

©
| .

g

=z
=

=]
=

A

A

3k

ox

™
N

o
o
i

e

Zﬂl

wK

g Al=H

=
|

(b) Case 2 (c) Case 3 (d) Case 4

(a) Case 1

(b) Case 2 (c) Case 3 (d) Case 4

(a) Case 1
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(a) RF A s A 2~H (b) 71A1=r A& o H (c) HAC = A 2~H) (d) =4 we
a9 5-36. HAC &3 Al2H 2 HAC 334 2%
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Case 4

Case 3

Case 2

Case 4

Case 3

Case 2
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o] AXIANAZE A=) AlEdHeld 2 =4 Aol ¥ 5-39%
5405 835 MHzS} 1.765 GHz Wi9lel A4 2 %F Fuldste] Axiuby

3k
A3, & WS HAT B, 2A
2

U
sl A-Eo HACZo] © @A yEsth st stded
o %, ot o= &rteo] HAEFE HAC
ES 8%, 19} ¥kl AArt vsgton, &rhe

$-Zo2 742 HACH 2

)

N

r—|—’
LEE

o i Active A| & (LG)
Ban

Korean Cellular Korean PCS
Simulation Phantom Real hand Simulation Phantom Real hand

V/m | dBv/m me dev/m | \Vfm | dBV/m 'V[_m dev/m | V/m | d8V/m | V/m | dEW/m

HEA (HFBM [ SHHA

Free Spal:e 86,70 | 3876 | 8437 | 38.52 39.10 | 31.84 | 51.74 | 3428

12 | 7280 | a7ss | 8357 | 3844 | 6051 | 35.64 [ 3370 | 3055 | 5051 | 34.07 | 3341 | 2048

- AS) 7800 | 375« | 180 | 3826 | 6077 | 3567 [ 3470 | 081 | 5233 | 3438 | 3264 | 3028

A
¢ 3(2) 7680 | 3771 | 8118 | 2810 [ 5811 | 3520 |'3510 | 3001 [ 5077 . 3411 | 3326 | 3044
T 1{gl) . 7050 | 3696 |7145 | 37.08 | 5546 | 34.88 | 3150 2997 | 5523 | 34.84 | 2084 | 26.38
1) 7880 | 3794 |183201| 32.39 | 6136 | 3576 | 3310 | 3040 | 5134 | 3421 | 3262 | 30.27
3 H 2AB) 7880 | 3793 | 8083 | 3815 | 6115 | 3573 | 3380 | 3060 | 5396 | 34.64 | 3397 | 3057
A=) 7750 | 3773 | 8111 | 38.18 | 6152 | 3578 | 3410 | 3066 | 5243 | 34.39 [ 3352 | 3051
1) . 7850 | 2s01 | 8238 | 2821 | 6061 | 25.65 | 3150 | 2097 | 4919 | 33.84 | 3159 | 29.99
= H A5E) 79.20 | 3797 | 7855 | 37.00 | 50.83 | 3554 [13220 | 3016 | 5281 | 3445 | 3127 | 20.90

32) ['7830 | 3752 |N7E6L 3791 [ 6064 | 35.66 | 3230 3018 [ 4826 | 3385 | 3145 | 29.96
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Space

= =
ME3(BEEAR)
T8 Band
835 MHz 1765 MHz
weex | A S
BEMAN | TRBN | BNAN dBW/m dBV/m dBV/m dBv/m dBV/m dBV/m
Free Space 200.30 | 46.03 | 106.29 | 40.53 126.40 | 42.03 | 126.05 | 42,01
1eh 4433 37.60 3575 4181 41.96 41.20
H 2(E) 4346 36.86 3375 41.66 4242 40.55
o
3(2) 4282 36.32 3255 4150 41.69 40.75
T 1(eh 4428 38.59 36.01 4171 39,12 38.01
12l 44,68 40.08 34.79 4189 41.79 40.33
B H 2(Z) 43.16 36.08 29.36 41.58 42.00 39.21
() 4237 35.54 28.29 41.32 4162 38.34
1) 4580 40.82 39.53 4203 42.23 4111
s} H 2(8) 4550 3874 36.22 4196 4241 4121
() 45.40 37.92 35.92 4176 42.28 4071
i -]
X ot AN Z| =2 ) =3 E1) (835 MHz)
400.00
350.00
300.00
< 250.00 —*—5im (Active)
g —=— phantom (Active)
— .
200.00 | %
- S ) T Real Hand (Active)
.2 Ty S s == sim (EEAME)
Hred R - ~ o ’
150.00 T <o {l = = Phantom (EFA| &)
=% Real Hand (E&A|8)
100.00
—Limit
50.00
0.00

1% 5-39. 835 MHz t g e

Aladglo

> ©
,1:1
AN
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HXEBANEZ|Z2 2 E) 58 21 (1.765 GHz)

200.00
180.00
160.00
140.00
- R A
[ e - i ot el g = - - —*—Sim (Active)
@ 12000 e i —= 3
g 2 — e — —®— Phantom (Active)
~o - & P
- 2. /
100.00 ey 7 —*— Real Hand (Active)
z A " I N /
i.;!.. — \%, g == Sim(BEAME)

= Phantom (EEA| &)
60.00 — @& Real Hand (EEA|B)
40,00 -—_—.—_-%W =—Limit
e WM
0.00

Free /2 W/E /R Touch E/3 I/E T/F W3 WE SR
Space

% 5-40. 1.765 GHz g9 8 2 %3 FuiAste] AApupural
AlEdold @ =4 A3 vl

A7d 4 8

B g Me Al olo] mFolA AGst] A@etn Qe AAIEAL
2 ST HAC 71€71%S HAEsA0. U HAC 71€71F =9<
A3 HAC 1Al 7129 83A4LS #AFe7] Yste] 48 Fudsi(1exd)
o] AAGAKAZ A/ ANE BE) 4, vFF FHASFEED)] A4
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