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Abstract

As the demands for information telecommunications increase, various technologies of wireless
communications, which are not restricted by time and space, are applied in actual life. For Example,
RuBee, Bluetooth, RFID(Radio Frequency IDentification), MIMO(Multiple Input Multiple Output),
UWB(Ultra-Wide Band), Wi-Fi(Wireless-Fidelity), WLAN (Wireless Local Area Network),
WLL(Wireless Local Loop), WiMAX(World Interoperability for Microwave Access), Zigbee can be
illustrated. Service diversification and data increase of mobile communications demand technology
trends of broadband and high quality badly in need. To meet these demands, it is required to
maximize the performances of wireless equipments and wireless networks.

For such improvements of information telecommunication equipments (ITEs), accurate test
methods and test data are important factors. Currently, The measurement method technology
standard of domestic wireless facility regulations, specifies that with the antenna separated from
wireless test sample, the measuring equipment is connected to the final RF terminal of the test
sample for the tests of antenna power (conductive power) and antenna power density. But, it is
difficult for the small equipment with internally installed antenna (intenna) to check accurate
electrical characteristics. So, the necessity for ERP and EIRP (Effective isotropic radiated power)
measurement is required for a few years.

In this paper, the theory and introduction necessity of EIRP, and several national standards are
mentioned. Also, measurement procedures, considerations in measurement and the results utilizing
“Substitution EIRP/ERP Measurement System which is proposed as an automated measurement
system based on EIRP theoretical background, are described. In conclusion, if the automated
measurement technology, proposed in this paper, is standardized, it is considered that this method
can be an accurate measurement method for miniaturized RF application equipments, and limited

RF sources can be utilized efficiently.
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< 29> VFAH 494 D TTA AEEAAY ¥l v 9

F-A4 40
5 & u = - ¥ TTA QH(¥H=)
) Semi-anecho_ic/ClE( ' Open site / WFEF 554
=74 47(EMI, AA=Z) Full anechoic/ Full anechoic,
Z+9] Full anechoic/CTIA ETSI 300 328 Semi anechoie /
= 71 EMISA =4 3 Annex A, B RS
FAE
1GHz®]3}: 3 m -1 GHz°]3}: 3 m &4 3 mo]u}
= o 0.85GHzo] = AW A& -1 GHz®] % 10U+ A
414 ZH3| nEal= e 7153 A,(1 DL
A . = 2 Aol dad
7 2] (CTIA) 149
T74717]
;;lﬁol 0.8 m 1.5m 15m
~1 O 3L
3| qrelY X3y QHH L %] 85 Qreluh 3y
'E}’O]—:EE:“'GHZ O]:é‘ e O] }_
AH8 X Uz 5 ¥ Z 3.4GH -ﬂ'z]a_ 1 GHz S
(ﬂ'EﬂL}‘ ‘E]FO] =, AL = OT_/;]:? < z _¥* %.1GHz O]}B]—
-C\’l'EﬂL]— _Q‘I%]—ﬁé: —)EIL;ﬁ_ -C\’_H -ﬂ%ﬁé: -?}Eﬂ‘/} ﬂzo]'ﬁéi %@;g
=73 g =4 +4 .4 34 B
A4 | ey yEd -l lj%ﬁé STELF AR A A2
A FA A FA
-thol & AR A3k Fut
_/‘,:
S =2 o ~
- iﬁO]EMIa%‘ﬂe JEREPES
e R R OB | S,y 2)
G0l TR S e ey 2y 520 ol
= =LA~ 37 =
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R !
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CEER R
3] sk A
= Ag3ta S
o E FAZ7Y BARY S v % AR SPgHor A IS
SAAYGANN EONEAZ 21 e wl$ st 759 3
5E5 S AAje] g SARE AFo] o]Fo] WACE Ag
S _@7) EIRPERP 4871719 F3t, Gol that 1 40] ofvjat
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2.4.1 =2 EIRP 7|&7]|&

1. ANSI TIA/EIA 603-A : 3 m, 30 m'”’

2.ETSITS 151 010-1 OATS: 3m, M2 & & 7, FAtHYe] 27 53 AE
o] 020 olatd A

3.ETSI 300-113 : 3 m 5= 2(d; +d2 )/ (FAeHE Y Hjdo] d, , A Y
Hojdo] d, )

4. TSI 300-328 : 1 GHz ©|%}; 3 m, 1 GHz ©|% A3t 7 2](Suitable distance) T,
FA71719 A7), FAEY dol= A 9] 0.24) o s

5.CISPR 16-2:3m, 2D A °], =&Fo] Q= 4% 3m ¢4

6. YD 1169.1 : == Fuhdsty] Al@F4 S %2 SpuriousE EIRPE SHES

T E 05
2.4.2 2]=°] EIRP H|ZEA

Hla A% A3 AA, w=2& A9t Full-anechoic chamber 7H'E &
Tletar Sl=dl, A Ao FolE 1 ~4m 7HHAA A Aes JHed: o=
A vl Egrelehy, WAk glod go] rpwo] & Qs
=M, W72 Semi-anechoic chamber 22 W& Fub

ol
F&ol = AFy g LA R A4dE F= 3o, 800 MHz ©]%
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EIRP= F41 Al AHlA g0 wAtE s 2948 458 ¥
ZIZ o AREEY] flstel EQiH o, HARE ] AW ge R FdsA &
2 % e PR A9 ge AEskal vk weEbq EIRPE F
A71el &Y AP, $A7IeE bEly Abel o Aol Sl oF £4(C)

ae]3 Qe o] 5(G)ell olst #AA (B.1A)A (3.1G)8F Zo] xdET

EIRP[dBm] = P, [dBm]+ G, [dBi] (3.1A)
ERP[dBm]= P [dBm]+ G, [dBd] (3.1B)
P [dBm] = P,, [dBm]- C, [dB] (3.10)
EIRP[dBm]=ERP[dBm]+2.15 dB (3.1D)
ERP[W]= EIRP[W]/1.64 (3.1E)
G, [dBi]= EIRP[dBm] - P, [dBm] (3.1F)
AF = j'—g (3.1G)

o 7]A,

EIRP: A a5 WA d¥, dBm
P, &2 A 2~®Hol &8 ¥, dBm
C: AlolE £4,dB

G SHe|YS] o] =, dBd, dBi
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N

EIRP ¥ ERP+= F41 WAL Hee] 37t 7]|F o2 A o]zl Wiakd &
o7 7 @97t xdE Y. webs A AUT(Antenna Under Test)] ©91E

x¥s7] feid= tEHY o5 &9AIl dBde} dBif] AkolE g &etAl o) sl

A/2 Dipole

Isotropic

Antenn AUT

G, dB;

A
A4

P[dBm]=P,,[dBm]-C,[dB] EIRP [dBm] = Effective Isotropic Radiated Power
EIRP[dBm]=P,[dBm]+G[dBi] P, [dBm] = Transmitter Output Power

ERP[dBm]=P,[dBm]+G,[dBd] C, [dB] = Signal Loss in Cable
AF=9.73/(AG/,*) G, [dBi] = Gain of the Antenna

1% 3.1 QEH Y o] 5¢] w9l 3E ¥ (dBd, dBi).

9 el FAdoRRE AE AHe WA e A 54 AL
NEoR G oW, BE uY ol E QHHUE AEE ol o|2HQ 5

WA ey R ZF oA ekl A 1.649](2.15 dB) A= & dHo] F4l

il
&
2}
e
k|

= Wb to] 3 Q1o FAd7) 7)ol A AbE-skE QEEIVEE BlaL
St A% dBdEh= #9177 =9H %Itk ERP(Effective Radiated Power) %
EIRP(Effective Isotropic Radiated Power)© 717} 2 (3.1A), (3.1B)$} o] &S

T o, o2l A qtHluel tidt Hjo]5(G, [dBi)F ET UholE
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Rbeluke] Aol S(G [dBd) el #7l= the 4@k o] ot

dBi=dBd+2.15dB

EIRP[dBm]= ERP[dBm]+2.15 dB

ERP[W]= EIRP[W]/1.64

EIRP= o] &9 oz A

=
-

EFE E QUUE o83l ERP % F45

= 9lth ERPS} EIRPZFE] A2

=

<3 3-1> ERP 9} EIRP H| P

e SEAE B2F RiaE tolE =

delehd <& 31> o] Hyd

(3.2)

(e]

¢

of #AA 3.2)°1 wislste] &

% 9l

T % ERP EIRP
71 Standard Dipol I ic A
ShEL} tandard Dipole sotropic Antenna
A8ol5 FHol S(Gy) Aol 5(G,)
QeI .
o= the] dBd dBi
SRS 800 MHz 1] %t 800 MHz ©]*F
ArE2] ERP[dBm] = P[dBm]+ G [dBd] | EIRP[dBm] = P[dBm]+ G, [dBi]
A7 A ERP ERP2] 1.644(2.15dB)

2] (32)2] 1.64(2.15dB) <+ Wb tho)

ol3l2 %7 s steltt A D)ol iz

2 73 Aweih kel A D)

k4

=z v

[e]

oz WAk ouA 7t FASH
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SIS, 3
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H527 =4

T2 4A @49 7 o (Square radian)
O

]

E_jltl

‘]

%
Tl

A}

=R
=

EEE

o]

o}
s

WAF UL WO b

] O

A
>

3 olgel wet vid AR el

[(wup)/(120m))IAz)* 02 JERHA =T, o]

tol 29 P,

S

A} ¥ (Radiated power)

ol
S

)

e

1

o

(3.3)

A,
Cu(27)

= of
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1.64=2.15dB

U,
2
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(2.44), where2.44

A2 ol A
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2
Im

‘d_

4n(n/8x*)I
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shef %4
FAQkEIGe) EY QAL VG ol mlEs R W AX AAZE 5
257t Foh.
vrol Eof A Hr| Habd )
[

Ag A/2zx = JERA
=7 3717

=

800 MHz ©|3}= Al Agl7p o4
7Zro =

2l
| A7) e]

Z]

2 x

HEH AYdrr 2
2 FoIA U, 1 GHzO o= 2d° /A &
W] Aol g)of Fu¢ e AT
00 MHz el AxZI JF
Azpst 40 tstrarz 3 o, YA
2 AR 2 HA A A=

EMI
T4 gt F24 3 m, 10 m, 30 m

SAZ AR EHA

NEoR B o,

25 g olof

7H ahEA st
379 1m 9 A
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o & ofidelm, WAyt S el 9241 MIL STD 461D 57471 ¢
23,3 m, 10 m 9 S} FELT S/AYS 2] wEorh 53], et
374 DT AA StEige FHom AEetH] ga FAVY] AAY A4S D

24 Fote A5 oS 98 23S FE8H ESA7 A v S8 S
A ok sk W thE ol 1 &3 o] ARk Ao FAlVI9 E¥o] v

i, 4,5 & 2 olfrelA dAujHor FAHARE FobAol 54 TS
=
=

4,5 @9 TAAE AA FH7E AREShE sidE A obdt 2hal A zbet
71 A #E7F ARESEAL Sl WA SHTV= ANHH 2R 20 dB ~ 30 dB9)

oJ5¢ Zteu, o] Fr ojSewE e} AA FEW WA 5 g o

719 &2 <) 2% 9l(input dynamic range) = WOt 54T F gl A9 T
g gk Bk ohyel, S]] o] 5] Futgref uhe} vl Ao, FF

719l FHdte AddiEel g% dFe] A, FH 2rdste] wet dx F

||
)
1o
)
|t

3

1 AA ®sp7] wEel AR SAZE Al S iAol E

ARG TAGEC] A $Zo] @ golny B wRAE A

2
0,

FAEES SEAAYUE 1m & 54 4 AYR A
QW4 3m chamber?} 7]&o] o] A x| ¥ o]g)7]

[e]
o
&) 3m =AAYS HEEE Aot} 6
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322 GHzU|g %A HAAF At
300 MHz thelel A Zge) 9o} fas S4Ae e} 54
olslshztl A Aol FosnE AwEh o] Hel tho]E WAl A
AA FE 9 A AEe) FHE AL b 19 329 209
[
E-plan
r H,
0
Eo
1
U > y
4 - H-plan
(a)
2
A
(7]
7
sin 0
/
HP =90°
(b)
FAQl thel B9 (@) 4 & W (b) WA AR
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1% 329 (2ol HelEREE T3] "ol Al A A T

#H3x 4o 28 A2 vy 2k
Jpr
E =;—ﬂja)ﬂ er sin 60’ (3.6)
—ipr
H =% joBSsinoy 3.7)

A4 g ol WA gol B4 fles & T Aded, ol ¥

o

A7k 2% QA KASL T AL FAE AT W, A9 mYe

&g A Bolr] wiEeltt. o] g o] WAtE = g A gol tha] Wt

A okerh weba T 3204 2k3to] AS5Ho] IFE oA yzH (¢ =90°)
o AT e 2E AR A @S % vk

rt =yt ¥z’ (3.9)

z=rcos@, y=rsinf (3.10)

AREAQ Fxo ALSH  r =r=yy+zz', r'=x'z" °|3, R=r —r'=

wWHx-x")z'7F HEE A RS v 22 Aol AYEnh

Rz\/y2 +(z-2"? =\/y2 +z? = 2z7'+(2'")? (3.11)

o]

it

THEZ WM f& A 3.9 2 3.10)d dYdEtH RS os
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{2 +1-2rcoser+(:)?]) (3.12)

Rell st AL bl flell A G2 ol H st AsNskE v

2low ¥

3)
R=(")" +%(r2)_1/2[— 2rcosfe+(2)? |+ 2 - 222" [ arcos e ()2 +

N i 2 N3 i 2
(z')sin 9+(z) sin 3c0s9+

=r—=z'cos$+ >
2r 2r

W 27F o Bk AoW 29 YA(inverse)o] F7HE Wl o] w4 2 A

& Zolth. Rel Y3t oleld A AL AXEA 38)eld AR we)

A /M E AW 2HROE ARSI, ofsh WE ST -prE e de
e AdE W A I R AE A
silob greh 4 3.8) A ZF Aozl ghs wet sler] witelth
vl ZF Aol AR ke e Al BAAN, vkl AR A7 9l
2o o Amwt Holn g sl gebd 5 7] whieelth
THERE A @G8)lM R R gh= et A Ga3)elA 1Ak g A
shal A 27) &= AsA 72 Atk

R=~r—z'cosd (3.15)
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—jpr
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4

4r

e*jﬁ’(r—z'cos 0)

A =[l(2)

B2

EEE
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(3.13)% Rl Wi$k

jow 2

ast7)

rit 7]

[e)
s

A ZAM (parallel  ray

=0
_O

o=

%

PN
Ty

sk
=

dA M

(3.15)3}9]

]

<

oH

%

wn
o
;OL

als

=

approximation)©] 2}

/\o]—

]

SEER

How 7]

l:lo]—

she

Aoz 3

Ml A&

[e]

_?,:J_H

HAIRE,

s

o g
Zol w2t TS BA

KX
=

TR

™

Tol ALg &

S

& ol

e

WA A2 R

<l

ZHE

(3.17)

r—r'cosa

R:

)t}

o

O~
T

3} o] e

eX
=]

o}

A A R

2] HOL

3

SEEREEE I

(3.18)

R=r—-rr

'
r.r
R:r—]”'—’ or
rr

o] r=zz A (3.18)2 4 (.15
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v = el STk 971M dgAZE AlAE s Adde =z Al of
e Fo= BHA TP AVI= eat FAE g e Aol 2
b A EE A e 23138 3 A de FAFCRA, AR A /16 7F

rElE= kolth o1 AL 22/4-A/16=7/8 rad =22.5°9) YA+ 22k =, 3 A 3
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4.1.2 733 EIRP X SFZHA2H

194.1 AlQbE Substitution EIRP/ERP Measurement System =55

1) Alek® AW el A7) :2.6m(L) x 2m(W) x 2m(H)

o

2) EIRP 5747}s T3¢ : 800MHz- 100GHz
3) AW YH-= #2728 4= 9= CCD CAMERA, 1lux min

4) 3Dturn H]9]E, CONTROL SYSTEM
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Measurement System¥} Non-Call Condition Measurement System ©. %2 +#F%

ATt

1% 42004 54 tdel WE 54 setupe Holil Ut

3D EUT emission maximizing

SG level control

dB,/dBy cal.or measur. of EUT ant.
Automatic unit conversion

ERP/EIRP measurement
3D antenna pattern meas.with CW
Various data store and control

i

Generatol

IEee 488 ff]
Lee s

1)
2)
3)
4)
5) 3D table control function
6)
7)
8)

i Substitutive
" Antenna

Compens

d 3D Turn Table b

Control

13 4.2A4QFE Substitution EIRP Measurement System ] set-up.
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Processing
X0, F0

Processing

Froquancy : MHE  Targes Ly

X0, F0

Procossing
Froquancy : MHE  Targes Ly

stap

1% 43

EUT dBl_ | EUT AF

Froq [MHiz]
Lownst
Modium
Highess

al & Test C

PEAK EIRPfdBim]

Aiti

| TRP{dfm]

Lowest
123

*+ Substh

Freg [Mia]
121.000
Modium
Highess

<l

EUT dBI_| EUT AF_| PEAX ERPfobr] | TRE[dDm]

Test Frequency - Insert Unit [MHz]

Modlum Highios:
" [@

Rinaed Maxfcfie]

Tast Datn Wid 78Apr 7007 15:04:00  Test Laborarary MIN Chamber
Applicant Ki Termperature n

EUT name and Model  Test EUT Huenidity 40

Sarial Numbar T Antenna Typs Interposiion
Taat Enginsar KIT enginser Approval K1i Managar

| Rwad Max[dfim]

| Ref 56[dAm]

| Leablofa]

£

AR ST I Ty e

| Ref 56[dAm]

Fion 17 Cgntrm warlning up

System warming up !

- rin,.

09 44 =HA

]

25 oAd I,

-44 -

Pis fully warming up te test facilities according fo the specilications

|
| PALAAALAAAALLAL |

| Leablofa]

1

£

AR ST I Ty e




Froq [Miz] | EUT obi | EUT AF | PEAK ERP{dfim] | TRPfdBim] Rnad Max{dfim] Rof SGdfm] | LeablofaB] | # ©
121000
Mediuum
Highest

Processing

X0, 70

0.00% Stop

1=18GHz Hom

Processing
Froquency : MNZ  Target Ly

Pis chack on the bartery volage and listed on the Table
o ]

» Substhuston FIF,

4) EUTE diedel Fadel 2am 4 Agsh: wxsdor 249
FRE IS olgatol Ardos G A dus

Froq [MHa] | CUT dlI | EUT AF | PEAK FIRP[dfin] | TRPd0m] | Road Maxfdfim] Rof SGdfm] | LeablofaB] | # ©
121000
Mediusm
Highest

i<l »

0.00% Stop

Processing
Froquency : MNZ  Target Ly

Sg v

Pl measure the net pawer of EUT[dEm or mW] on e feeding point sing a power meter when you need fo
Feanw thve dfli of EUT whon yau nood to knaw the dBi of ELT

127.000{MHz] No Froquancy No Frequency
[ fem) = |
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mr/\l

Processing

X0, 70

Stop

Processing
345601z 1617 dtim

-J6.17dfm

| 2 TG W43 29E7 2422 ol gatel dg Fob
W71 oA kel WA Aol 4 gl S e

Freq [Miz] | EUT obi | EUT AF

| TRPfdBm]

Rnad MaxfdBim]

LeablafdB]

PEAR FIRP{dfim] Rof SG{dBm]

R e b o e e
i Could you mad out its data from existed documents If you prepaned ?

122, 000{MHz] Mo Froquency Mo Frequancy

fa8]

faB)

» Substhuton FIF,

)
=t

)EUT.J +4

Processing

X0, 70

e

Processing
345601z 1617 dtim

-J6.17dfm

(

i T Wi ..<_.515QJ=]'“.2§281:IH.
T 47 AOE &4 gk 578 A,

2% Xﬂ =9 )% turn table 2] F ol == HiX| A ZITh

Eee

Pis exuctly set for the receiving anfennia axis to EUT feeding point or cenler of volume using a laser bearm
Indicator.

Astteria axis aim for a feeding point if snienia detachable fype radio equipment, bul antenva axis sim for
centor of valume If anfeana was fixed an the printed circalt board,

TEST SETUP as followings
« Distance between EUT face fo tip of the antenna:

Minimum 1fm| or DT +D2}*204 [m], 602/ 4 fm]
Distance could be selected the

- Heigght of EUT : 1.5jm] fn the compact chamber or cenfer of quiel zone
« Helght of recelving antenna : 1.5m] in the compact chamber or center of quiet 2om0

] SNAATOELEOS 9% 38

» Substhuston FIF,

19 4.8 EUT ®ix| 4.
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7) EUT®l <telu7E A€ Adeield 371719 33 A& AT =
FTHOE 3605 I HAA 3AAO R WARH G WA M S dB

o% Zgste] Agurh

=

| Substinution ERE/ERR.) : S 1
s
Freq [Miz] | EUT oDl | EUT AF | PEAK FIRP{dfim] TRPfdBm] Rnad Max{dfim] Rof SGdfm] | LeablofaB] | # ©
121000 0,00
Mediuum
Highest

1 3

— Maasiring the maximum emission level [dBm] using the 2 dimonsional measursment mothad.

And writa tha favel info the data sheet.
Processing
X0, 70

AdvanTest_RII61C, I -| e |4
100.00%: Stop

Band Width Amplitsde

Step 7.fpl f thve. SLIE ROW o - Proampiifior  Attonuate
[l . - [o
vBW Auta LAC | L
Processing @ Masure 0,180 degress Rotate Step (5 «| Polntmeasurs line | 200 ms
074 560MMT =36 17 dtlm
-36. 17dAm = Thies £ Pl Theta i

n CintView 250 wiow

Exit

» Substhsston FIf

LA OELEOS S

8) S #k

9) =4 F A
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10) EUTS] 54 d SHAES A& 54l dBis

Freq [MHa] | EUT dBi | EUT AF | PEAK EIRP{dBm] | TRPfdBm] Road Maxfdfim] Rof SG[dm] | Leablef] | F
121,000 .00
Medim

A A A A A A AL A A

Processing
Repiace;.f with $UB Ant

R

X0, 70

Stop

nasing
034, 560MYT 3617 citim
-J6.17dfm

A

=iy

Pls replace EUT with the diid known subsitited antenna without plysical setup change

34 560{MHz] Mo Frequency Ho Frequency
] B | dni I ani
Cancel |

T LomAae aELEaS oF s10

9 4.10 A <kelu A= A

11) 2188 dBiE ¢l Sl HHUe AZHAA7IE ddste] Hof HARE
Fol M@ 5% WA tum tables 7HA AlA A A5 2H5) 249& A
1

TE A A7 89S 7Sy
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Freq [Miz] | EUT oDl | EUT AF | PEAK FIRP{dfim] TRPfdBm] Rnad Max{dfim] Rof SGdfm] | LeablofaB] | # ©
121000 0,00 ‘
Mediuum
Highest

5

1

Connectthe 5G poyer

Processing
345601z 1617 dtim

-6 17cdfm

n CintView 250 wiow

Pis connect the sigral generator output 1o the SUB antena using a antenna cable which cable loss[dB] was
measned on the step 5

| _OK |l Cancel |

Exit
CEAATOELEaS ot

» Substhuton FIF,

Froq [Mtiz] | EUT dDi | EUTAF_| PEAK ERP[dfm] | TRP[dBm] | Road Maxfdfim] Rof SGidBm] | Leablofd®] | ¥ ©
122000 00 t
Madiium
Highast

5

(3!

Adjurst ifve signal generstor output il finding the equal level, step & without physical change

Processing
| HP_8670.n [z

5G Lovel Start <35

|_OK__ | Cancel |

Processing
345601z 1617 dtim

-6 17cdfm

n CintView 250

Exit

(b)
O™ 411 YA <ty 54 A,
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12) o] HAPAE S S0 % Q1% EUTS #HA| wiEl el & A xiste] A ghst

Z7o] FAHYEA oFE Falgt,

o

Freq [MHa] | EUT aBl | EUT AF | PEAK EIRP{dBm] | TRPfdBm] Road Maxfdfim] Rof SG[dm] | Leablefd] | F
121,000 R0 6169 -25.00d8an | 0.0OmIW ~I6.00dm .00 t
Maciism

1| Highest

Processing

X0, 70

Stop

|EE!
01456001z =361 cltien - ‘E_BE

-J6.17dfm i _TITel s 6 o 3 Qi

Siep 10, Battery ch aguinn
Step 11, Rasult Raporting
n CintView 250 wiow
]

Pis chock an the Battory voltago and compare the voltage difference batween stap 2 and step 10,
W vollage difference is over ihe 5% from step 2, than all of theas b shoald be done sgain

Exit

29 412 HF e H3.

13) tEY o] 5 At
ool ZHA}EHE FA 4 HE[dBm]o] i 7oA ERP

ERP[ABm]=A &2t 7] o] & & [dBm]-Al o] & E£A[dB]+ eI o]
5[dBd]

o714 tely o]5 dBi W dBd: SFEIY A2 A A FojR gho
2 27189 AR golAY, EF wabg golE teuE o] &3}
of 4% grelth. 18l F81% ERPEHO.ZHE EIRPE -317] 913

N g WA Aomne dws] 7o 4 sl

EIRP [dBm]= ERP [dBm] + 2.148 dB
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olg 7 ¥olxl EIRP+= EUTY] A-polx U3t ghs 2] wiel A
a9 49914 A% EUTY A7 34 3 d¥g o]&skd EUT <t
Huo] o5& A4t 4 vl ( EUT <tElY ©] 5[dBi]=EIRP[dBm] —
EUTS 34 A8[dBm]+Alo]E £24[dB])

42 574 23 9 24

JFeALZE e 52 dAstE 29/aEH

rlr
2
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T
=2,
=2
0
o,
tet
<
=
o,
o
e
~
R=)
St
=2,
g
>
>
L
)
1o
B
=
X
o
N
N

°|

JFEUE ol &slior & Fart et
)] QFElL; (Substitution antenna)i= EUT(Equipment Under Test)ollA] A&
(HE@)RHYE 22 S40] &olstA 7] wiiel Al 4= s <l
g QrEluE A =7FEE7IIHKRISS)elA w7 REsg 33 tho] & Qb
U o] &stth. <telve] ARl A= FI el &SRR 7 F
s o] HE v o] ERE
-800 MHz - 1 GHz: %% WHobg X tho] & <Y
-1GHz -4 GHz: %% ®b3bg &3 go]& <ty £ 25 & AdHY
-4 GHz - 100 GHz: <& <HH|U
oA QHEHY AAA] SHHU] SRS A S Axe FEAe A4
THAT dAsA AAsoF sty o714 & QHHU= dRbH o R A

WAL7] (Isotropic radiator) ol o gk Ao & Q1 gholth,

-51-



SEEIE T RECE RESIE
Z7o] o|Fofzitt 1 2
A3 24 A wold Aol

&3kl A3

o]

Ay

42.1 =% REPORT

EIRP/ERP,dBi/dBd measurement report

1.Antenna Information

Test date Mon 16/Apr/2007 20:14:47 Test Laboratory MIN Chamber
EUT name and Model |KTI Temperature 21

Serial Number Test EUT Humidity 40

Applicant [D001 Ant Type Interpositi
2.Test Conditions

Signal generator HP_8657D.dll

Specturm analyzer AdvanTest_R3361C.dII

Measurement distance

3.Resuit Table

Frequency Lowest Medium Highest Avy
Gain[dBi] 35

Antenna Factor 63.69

EIRP[dBm | mW ]

-35.00 | 0.000316

ERP [dBm | mW |

-32.85 | 0.000519

Cable Loss 1}
RF OUTPUT of EUT I}
SUB Ant. Gain[dBi] 0

The test is sincerely conducted in accordance with the upper applied standard based on 15017025, and it shall
he only applicable to above serial EUT.

Test engineer Authorized Signatory

KTl engineer (sign) KTl Manager (sign)

19 4.13 57 REPORT
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A~ T < . . ==
4.2.2 32| H 3} (Theta Polarization) =7 d|°|H
Total Radiated Power{Theta and Phi Polarization)
Theta & Phi Polarization EIRP [dBm]
@ 2[deg]

[degl | o 5 10 15 20 25 30 35 a0 45 50 55 60 65 70 75 80 85 90
0 | 5833 | 4853 | 4655 | 4385 | 4317 | 43.00 | 4235 | 4217 | 4167 | 4133 | 4133 | 4150 | 4167 | 4217 | 4235 | 4233 | 4267 | 4300 | 4317
5 | 5100 | 4917 | 4717 | 4433 | 4333 | 4350 | 4267 | 4267 | 4217 | 4217 | 4167 | 4250 | 4267 | 4300 | 4333 | 4300 | 4317 | 4350 | -4350
0| B533 | 5017 | 4753 | 4483 | 4333 | 4383 | 43.00 | 4347 | 4250 | 4250 | 4200 | 4317 | 4317 | 4367 | 4400 | 4367 | 4350 | 4367 | 4367
15 | 5917 | 5167 | 4063 | 4533 | 4417 | 4450 | 4350 | 4383 | 4300 | 4317 | 4250 | -44.00 | 4350 | 44167 | -44.50 | 4437 | 4383 | 4417 | -43.83
20 | 5550 | 5317 | 4953 | 4583 | 4967 | 4517 | 4447 | 4450 | 4367 | 4400 | 4317 | 4500 | 4417 | 4567 | 4517 | 4539 | 4450 | 4483 | 4450
25 | 5185 | 5367 | 5050 | 4633 | 4517 | 45.63 | 45.00 | 4535 | 4450 | 4517 | 4417 | 4533 | 4517 | 4717 | 4617 | 4633 | 4550 | 4567 | 4517
30| 4917 | 5217 | 5017 | 4633 | 4567 | 4633 | 4567 | 4617 | 4533 | 4650 | 4550 | 4517 | 4667 | 4900 | 4757 | 4500 | 4683 | 4650 | -45.00
35 | 4733 | 4953 | 4853 | 4600 | 4567 | 4667 | 4633 | 4683 | 4633 | 4767 | 9583 | 5033 | 4867 | 5153 | 5000 | 4983 | 4900 | 4750 | 477
40| 4600 | 4833 | A7 67 | 4533 | 4567 | ABS0 | 4667 | 477 | 4717 | 4567 | 4533 | 5217 | 5050 | E6A7 | 5347 | 5233 | 5183 | 4667 | 487
45 | 4517 | 4717 | 4650 | 4467 | 4533 | 4563 | 4650 | 4683 | 4750 | 4663 | 4950 | 5233 | 5217 | 6393 | 5683 | 5567 | 5567 | -4950 | 497
S0 | 4467 | 4667 | 4567 | 4447 | 4483 | 4517 | 4633 | 4617 | 4750 | 4817 | 49983 | 5083 | 5183 | 6000 | G233 | 5667 | 5600 | 5050 | 49.50
55 | 4433 | 4600 | 4517 | 4333 | 4417 | 44.33 | 4550 | 4500 | 4685 | 4685 | 4583 | 4900 | 5000 | 54.17 | 5585 | 5400 | 5467 | 5067 | 4917
B0 | 4417 | 4557 | 4457 | 4267 | 4367 | 4333 | 4467 | 4400 | 4567 | 4567 | 4750 | 4717 | 4500 | 5033 | 5135 | 5100 | 5100 | 5033 | 4817
B5 | 4417 | 4500 | 4457 | 4183 | 4317 | 4250 | 4383 | 4317 | 4467 | 4467 | 9500 | 4583 | 4633 | 4617 | 4550 | 4567 | 4550 | 4583 | -47.00
70| 4417 | 4450 | 4457 | 4100 | 4250 | 4183 | 43.00 | 4267 | 4350 | 4383 | 4483 | 4467 | 4500 | 4667 | 4650 | 4683 | 4667 | 4733 | 4583
75 | 4417 | 4400 | 4453 | 4050 | 4150 | 4150 | 4233 | 4247 | 4283 | 4347 | 4367 | -43.03 | 4400 | 4593 | 4547 | 4567 | 4547 | -46.00 | -44.67
B0 | 4400 | 4367 | 4500 | 4047 | 4083 | 4133 | 4167 | 4183 | 4217 | 4267 | 4300 | -4317 | -43.33 | -44.93 | 4417 | 4433 | 4417 | 4483 | -44.00
85 | 4400 | 4317 | 4517 | 4047 | 4033 | 4133 | 4117 | 4167 | 4185 | 4235 | 4250 | 4267 | 4283 | 4367 | 4350 | 4333 | 4533 | 9567 | 4333
90 | 4400 | 4253 | 4533 | 4050 | 4017 | 4133 | .00 | 4150 | 4167 | 4183 | 4217 | 4217 | 4250 | 4283 | 4300 | 4267 | 4283 | 4300 | 4267
95 | 4383 | 4267 | 4550 | 4067 | 4017 | 4133 | M7 | 4133 | 4150 | 4150 | 4200 | 4183 | 4217 | 4233 | 4267 | 4183 | 4250 | 4233 | 4233

100 | 4383 | 4267 | 4550 | 4083 | 4100 | 4133 | 4117 | 4117 | 4150 | 4133 | 4183 | 4150 | 4200 | 4183 | 4233 | 4117 | 4200 | 4183 | 4200
105 | 4400 | 4263 | 4533 | 147 | 4167 | 4117 | 4150 | 4117 | 4150 | 4147 | 4167 | 4147 | 4200 | 4150 | 4217 | 4063 | 4163 | -41.33 | -41.03
T10_ | 4417 | 4317 | 4533 | 4133 | 4133 | 4150 | 4150 | 4100 | 4150 | 4083 | -41.93 | -41.00 | 41,83 | 4133 | 4200 | 4050 | -41.63 | -41.00 | -41.099
115 | 4433 | 4363 | 45.33 | 41.33 | 0983 | 4150 | 4150 | 41.00 | 4133 | 4067 | 41.93 | 4067 | 4167 | 4100 | 4200 | 4033 | 4183 | 4117 | 4109
120 | 4467 | 4433 | 4550 | 4147 | 4147 | 4135 | 4135 | 4083 | 4117 | 4067 | 4150 | 4067 | 4187 | 4085 | 4200 | 4050 | 4200 | 4150 | 4217
125 | 4453 | 4500 | 4583 | 100 | 4133 | 4133 | 4117 | 4067 | 4117 | 4050 | 4150 | 4035 | 4167 | 4100 | 4217 | 4100 | 4233 | -4183 | -4267
130 | 4500 | 4550 | 4600 | 4083 | 4117 | 4117 | 4100 | 4033 | 4117 | 4067 | 4167 | 4033 | 4167 | 4133 | 4233 | 4133 | 4250 | 4250 | 4317
135 | 4500 | 4567 | 4550 | 4033 | 4083 | 4100 | 4117 | 4050 | 4117 | 4083 | 4167 | 4050 | 4167 | 4150 | 4250 | 4183 | -43.00 | -43.33 | -43.83
140 | 4463 | 4533 | 45.33 | 4000 | 4050 | 4100 | 4063 | 4050 | 4117 | -41.00 | -41.03 | 4067 | 4183 | 4200 | 42063 | 4283 | 4367 | -44.33 | 4467
145 | 4450 | 4967 | 4517 | 3967 | 4033 | 4083 | 4083 | 4067 | 4147 | 4133 | 4200 | 41.00 | 4200 | 4267 | 9317 | 4350 | 4417 | 4583 | -46.00
150 | 4400 | 4383 | 45.00 | 3967 | 4000 | 4085 | 4085 | 4083 | 41.00 | 4167 | 4200 | 4167 | 4217 | 4317 | 4350 | 44.33 | 4483 | 4717 | 47.00
155 | 4367 | 4300 | 4453 | 4000 | 4000 | 4100 | 4067 | 4100 | 4100 | 4235 | 4217 | 4200 | 4250 | 4383 | 4383 | 4533 | 4550 | 4800 | 4833
160 | 4317 | 4250 | 4433 | 4000 | 3953 | 4117 | 4083 | 4167 | 4150 | 4283 | 4233 | 4235 | 4250 | 4433 | 4417 | 9533 | 4617 | 5083 | -4950
165 | 4300 | 4153 | 44.00 | 40.00 | 4000 | 4133 | 4100 | 4200 | 4150 | 4333 | 4267 | -43.33 | 4283 | 4547 | 4467 | 47.83 | 4667 | 5367 | B06T
170 | 4267 | 4150 | 4367 | 4047 | 4047 | 4167 | 4147 | 4233 | 4200 | 4350 | -42.03 | 4367 | 4317 | 4567 | 4403 | -50.63 | -456.03 | 5550 | -50.93
175 | 4267 | 4133 | 4367 | 4067 | 4050 | 4200 | 4167 | 4217 | 4217 | -4417 | -43.93 | 4417 | 4357 | 4650 | 4550 | 5167 | -46.83 | -56.17 | -50.17
180 | 4300 | 4150 | 4383 | 41.00 | 4085 | 4235 | 4200 | 4250 | 4300 | 4467 | 43.03 | 4467 | 4400 | 4700 | 9585 | 5250 | 9683 | 55.83 | -50.00
185 | 4350 | 4183 [ 44917 [-4150 | 4150 | 4283 | 4267 | 4350 | 4367 | 4500 | 4453 | 4483 | 4417 | 4733 | A6.00 | 5233 | 4767 | 5467 | 4953
190 | 4400 | 4247 | 44953 | 4183 | 4183 | 43.33 | 43.17 | -49.00 | 4450 | 4617 | A5.00 | -45.17 | 4550 | 4750 | A6.E7 | 5300 | 48.33 | 5550 | 49.83
195 | 4467 | 4267 | -45.00 | -42.33 | 4250 | -44.00 | -44.17 | 4433 | 4550 | 46,35 | 45.30 | -45.93 | -#6.00 | 4750 | A7.17 | 5293 | -49.50 | 5417 | 49.50
200 | 4500 | 43.33 | 46.33 | 92.83 | 4353 | 44.33 | 45.00 | 4450 | 4600 | 46,68 | 46.59 | 4550 | 4733 | 47.50 | 4867 | 5135 | 5017 | 5317 | 49.50
205 | 4550 | 4400 | .4753 | -4517 | 4400 | 4467 | 4600 | 4483 | 4683 | 4667 | A7.00 | 4533 | -47.83 | 4733 | 49.17 | 5067 | -51.00 | 5200 | 51.00
210 | 4617 | 4483 | 4733 | 4350 | 4450 | 457 | 4650 | 4533 | 4767 | 4650 | A48.00 | 4550 | 4883 | 4717 | 50.17 | 4983 | 5183 | 5117 | 52.00
215 | 4543 | 4550 | -40.33 | -4367 | 4517 | 4550 | -47.00 | 4550 | 4617 | 46,63 | 4867 | -45.50 | 49067 | 4663 | 51.00 | 4917 | 5347 | 5050 | 5267
220 | 4750 | 4B.00 | 4653 | 43.83 | 4533 | 4567 | 47.38 | 4563 | 4m.50 | 46.68 | A8.63 | 4550 | S0A7 | 47.00 | 52.00 | 46.85 | 5517 | 5000 | 53.17
225 | 4817 | 4BAT | 4733 | -4383 | 4567 | 4567 | 4750 | 4567 | -45.83 | 4653 | ABET | 4567 | 4833 | A7.00 | 51.33 | 4650 | 5450 | 4967 | 5350
230 | 4567 | 4750 | 5000 | -44.00 | 4533 | 4583 | A7.83 | 4567 | 467 | 47.00 | 4650 | 4567 | 4783 | 4653 | A9.00 | 4833 | 5450 | 4967 | 53.00
235 | 4540 | 4833 | -57.00 | -44.00 | 4533 | 4569 | -46.17 | -45.00 | -49.93 | 47.00 | 4667 | 4567 | 4600 | 4663 | A9.50 | 4603 | 5167 | 4963 | 52.99
240 | 4883 | 48.50 | 5550 | 4.7 | 4533 | 46.00 | 48.17 | 45.00 | 49.50 | 47.00 | 46.50 | 4550 | 45.00 | 4667 | 49.53 | 4617 | 5200 | 5000 | 5417
245 | 4867 | 4800 | 5350 | -44.00 | 4533 | -46.00 | -43.00 | -45.00 | -48.00 | 47.00 | 4650 | -4517 | 4847 | 4650 | 50.00 | 4617 | 5233 | 5000 | 5453
250 | 4533 | 4783 | 5250 | -44.00 | 4650 | 46.00 | 48.07 | 453 | 497 | 4683 | 46.33 | -44.93 | 48.00 | 4617 | A9.53 | 4600 | 52.33 | 5000 | 5557
255 | 4800 | 4767 | 5067 |-44.00 | 4550 | 4563 | 4617 | 4583 | -4947 | 47.00 | 467 | 44067 | -47.67 | 4600 | A9.67 | 4600 | 5267 | 5000 | 55.50
250 | 4767 | 47.33 | 5053 | 44.00 | 4633 | 4563 | 47.17 | 4563 | 4m.03 | 46.68 | 45.59 | 4467 | 4750 | 4600 | 49.33 | 47895 | 5267 | 5050 | 56.17
265 | 4733 | 4733 | 5300 | -44.00 | 4500 | 4553 | 47.00 | 4583 | 4833 | 4663 | 4550 | 4467 | 47.00 | 4600 | 49.33 | 4600 | 5233 | 5067 | 55.00
270 | 4667 | 4700 | 5200 | 4417 | 4533 | 46.00 | 4667 | 4567 | -47.83 | 47.00 | A5.00 | 4450 | 4667 | 4617 | A5.53 | 4617 | 5167 | S1.00 | 5467
275 | 4517 | 4533 | 4550 | -44.17 | 4463 | 46.00 | 4560 | 4589 | -47.00 | 47.00 | A4.50 | -44.33 | 4617 | 4600 | A6.50 | -46.93 | -51.33 | 51.33 | 54.50
250 | 4550 | 4517 | 45.00 | 4417 | 4450 | 46.00 | 45.33 | 4500 | 4650 | 47.17 | 44.17 | 4433 | 4583 | 46.00 | 48.00 | 4650 | 50.85 | 51.50 | 53.50
255 | 4500 | 4453 | 4250 | -4433 | 4417 | 4583 | 44583 | 4583 | 4567 | 47.00 | 4383 | 4417 | 4550 | 45583 | A7.50 | 4650 | 5033 | 5117 | 5317
200 | 4433 | 4453 | 4267 | 4400 | 4367 | 4550 | 44.33 | 4567 | 4500 | 4653 | 43.50 | 4400 | 4500 | 4583 | A7.00 | 4850 | 4967 | 5133 | 5263
295 | -44.00 | 4433 | -41.33 | -43.03 | 4317 | 4463 | 4367 | 4517 | 4467 | 4667 | A3.00 | 4303 | 4467 | 4563 | 4667 | 4650 | 4947 | 5150 | 52.50
300 | 4350 | 44.00 | 4050 | 4350 | 4283 | 44.33 | 43.17 | 4983 | 4417 | 46.00 | 43.17 | 43.93 | 44.35 | 4565 | 46.53 | 46.095 | 49.17 | 5163 | 52.50
305 | 4300 | 4383 | 4050 | 4517 | 4250 | 4383 | 4253 | 4467 | 4383 | 4550 | 43.00 | 4383 | 4450 | 45583 | A6.33 | 4933 | 4883 | 5250 | 5233
310 | 4283 | 4347 | 4117 | 4283 | 4233 | 43.33 | 4267 | 4933 | 4367 | 4550 | 43.00 | -44.00 | -44.50 | 46.00 | 46.50 | 5000 | 4947 | 5400 | 52567
315 | 4300 | 4263 | 4517 | -42.03 | 4250 | 43.33 | 42.63 | 4417 | 4367 | 4550 | A3.50 | -44.393 | 4500 | 4667 | A6.00 | 5003 | 4950 | 5483 | 5367
320 | 4300 | 4263 | 4053 | 43.00 | 4283 | 4367 | 43.17 | 4433 | 44.00 | 4567 | 43.69 | 4500 | 4550 | 47.35 | 47.63 | 51.95 | 50.50 | 57.00 | 55.00
325 | 4300 | 4283 | 4117 | -4367 | 4333 | 4400 | 4353 | 4483 | 4467 | 4617 | A467 | 4567 | 4633 | 4833 | 4850 | 5367 | 5200 | BO7 | 57.00
330 | 4133 | 43.00 | 4200 | -44.00 | 4383 | 4467 | 4450 | 4550 | 4550 | 47.00 | A45.17 | 4650 | 4717 | 49.33 | A9.50 | 5600 | 53.00 | E6E3 | 58.50
335 | 4267 | 4367 | -41.17 |-45.00 | 4433 | 45.33 | 45.00 | 4533 | 4617 | 47.50 | A5.00 | 4733 | 4747 | 5033 | 4967 | G7b7 | 5350 | B0.17 | 59.09
390 | 4283 | 43.63 | 42.53 | 44.00 | 4467 | 46.00 | 4550 | 4733 | 4650 | 48.00 | 43.63 | 4717 | 4600 | S067 | 48.17 | 5600 | 51.35 | 5950 | 5467
345 | 4317 | 4383 | 4250 | 4467 | 4500 | 4667 | 4583 | 47 BT | 4683 | 48.33 | A467 | 4717 | -45.83 | 5050 | A7.17 | 5500 | 4883 | SBE7 | 5153
350 | 4333 | 4367 | -449.00 | 4533 | 4567 | 4683 | 4633 | 4783 | 4733 | 48.33 | 4650 | 4717 | 4683 | S0.00 | A8.53 | 5267 | 5067 | 5400 | 52.33
355 | 4343 | 4367 | 4217 | -43.03 | 4593 | 46.33 | 4650 | 4700 | -47.03 | 46.00 | A6.50 | -46.03 | 4667 | 4967 | H0.63 | 5217 | 5383 | 5500 | 55.00
360
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4.2.3

2] H3}(Theta Polarization) =73 23}
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(a) Theta polarization EIRP result
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(b) Theta polarization EIRP result
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4.2.4 <% H3}H(Phi Polarization) =73 23}
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(a) Phi polarization EIRP result
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(b) Phi polarization EIRP result
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(a) ERP 3D result

(b) ERP 3D result

(c) ERP 2.5D result
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