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1. General Information
1.1 EUT Description

FCCID STE-APEX8930

Product Name Repeater

Model Name APEX8930

Frequency Uplink :(806MHz - 824MHz, 896MHz - 901MHz)

Downlink :(851MHz - 869MHz, 935MHz - 940MHz)

Modulation Type

iDen(QAM)

Power Rating

AC 110V
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2. Laboratory Information
2.1 Laboratory Name
2.2 Location
Head Office

EMC Lab(lchon)

2.3 Quality System
2.4 Major Accredited Mark

3. Summary of Test Results

Estech Co., Ltd.

Rm. 1015, World Venture Center |1, 426-5 Gasan-dong
Geumcheon-gu, Seoul, 153-803. Korea.
58-1, Osan-Ri, GaNam-Myon, YeoJoo-Gun, KyungKi-Do, Korea

Accredited by KOLAS(ISO/IEC 17025)

Test Item Standard Result

RF Output Power 2.1046 PASS

Occupied Bandwidth 2.1049 PASS

Spurious and Harmonic

Emission at Antenna 2.1051 PASS
Terminal

Field Strengt.h gf Spurious 5 1053 PASS
Radiation

Frequency stability 2.1055 PASS

Emission mask 2.1049 PASS

[@ F@ BABT I*lmm
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4. RF Output Power

4.1 Test Procedure according to ANSI/TIA/EIA 603 Clause 2.2.17

The RF output port of the EUT was connected to the
dual directional coupler and Wireless communications test set connected dual directional coupler

The RF Power is measured Power matter This test was performed three channels (Low, High, Middle)

Test setup for RF Conducted measurement

S/G

Eul -

ATT

S/A

4.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Cal. Due Date
Spectrum Analyzer Agilent E4440A 2012-09-05
Signal Generator HP E4438C 2012-01-04
4.3.1 Test Results (800MHz Uplink)
Freq (MHz) Measured Output power(dBm) Rated Output power(dBm)
806.00 29.93 30.00
815.00 30.00 30.00
824.00 29.88 30.00
6 of 44
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4.3.2 Test Results (900MHz Uplink)

Freq (MHz) Measured Output power(dBm) | Rated Output power(dBm)
896.00 29.98 30.00
899.00 29.97 30.00
901.00 29.93 30.00

4.3.3 Test Results (800MHz Downlink)

Freq (MHz) Measured Output power(dBm) | Rated Output power(dBm)
851.00 29.91 30.00
860.00 29.98 30.00
869.00 29.97 30.00

4.3.4 Test Results (900MHz Downlink)

Freq (MHz) Measured Output power(dBm) | Rated Output power(dBm)
935.00 29.93 30.00
938.00 29.90 30.00
940.00 29.97 30.00
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(800MHz Uplink)
RF Power Output(806)

5 Agilent R T Sweep

Sweep Time
Ch Freq 06 MH=z Trig Free 9729 ms
Channel Power A A ] Huto Man
Sweep Time 972.9 ms . Swgep
ingle ont
Auto Sweep
; Time
¥ I1AI.*r‘i'H#hI‘iﬂfﬁr“(fnr‘ b fln, Hllhr“ﬁ"'ﬁ"l'h Marm Accy
I
- I 1y 'I"‘r"'"{
‘LI"“:“""I"""' "IP'LH'H .
v
#UBH 3
Points
Channel Power Power Spectral Density B@al

29.93 dBm /20.0800 kH= -13.09 dBm/H=z

Allowable span for current center frequency exceeded

RF Power Output(815)

Agilent R T Sweep
Sweep Time
Ch Freq 215 MH= Trig Free 972.9 ms
Channel Power A 1@ N Auta fan
Sweep Time 972.9 ms Sweep
Single Cont
Frte B ) Auto Sweep
” \ , 1 ’ Time
e SN PRV T A o, .
) |'F\ r,"}._,ﬁnﬁ~f|l, |“r1'| *Hufu‘.&'h "I*n"|”'u' J#\ I*( b J‘J‘%’P'Filp'll (.i "F"""Iluﬂ Morm Accy
g ]
) { L
't | 1
L] ! T
.,.HII,IJ-JF. W w.l WII -lw ﬁhr‘inlllil,lllhi-\'l\l
Points
Channel Power Power Spectral Density 5@l

30.80 dBm /20.88080 kHz -13.81 dBm/H=z

Allowable span for current center frequency exceeded

RF Power Output(824)

Agilent R T Freq/Channel

n Center Freq
Ch Freq 824 MHz Trig Free | oo haanen MHz

Channel Power H 16 N

Start Freq
823.985088 MHz

Stop Freq
. . : §24.0156008 MH=

e T i N g
.ffﬂw.l” ! H I ||" i 'I'hpf‘la!ll#rTLl -
3.00000880 kHz

Al
|
Auto Man

I"‘- i .
'r'I||*"\".hﬂlﬂl'Ifrl'"”""* £ T 1.-*.#.,1#14,.',',].

Freq Offset
O ARAAREEER Hz

#\BH 3
Signal Track
Channel Power Power Spectral Density |fjulg Off

29.88 dBm /20.8880 kH= -13.13 dBm/H=z=

Allowable span for current center frequency exceeded
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(900MHz Uplink)
RF Power Output(896)

He Agilent R T Sweep
Sweep Time
Ch Freq S96 MH= Triga Free 9729 ms
Channel Power ] Huto Man
Sweep
Single Cont
Auto Sweep
Time
Morm Accy
Points
Channel Power Power Spectral Density GEl

29.98 dBm /20.9080 kHz= -13.83 dBm/Hz

RF Power Output(899)

s Agilent R T Freqg/sChannel
Center Freq

8399 MH=z 599.080088 MH=z

Ch Freq Trig Free

Channel Fower ]

Center 899.0000000 MH=

Start Freq
298.955008 MH=
dBm Atte dB
. Stop Freq
299.0150868 MH=

; ,u“l']hl \‘1-"?“!*"' et bar kL ke 8
Fri"ﬂi"”u A i ""ml CF Step

¥ 3.008088068 kH=
Auto Man

Freq Offset
G EAEARAEE  H=
#VBH 3

Signal Track

Channel Power Off

29.97 dBm /20.00080 kH=

Power Spectral Density |Jjej

-13.84 dBm/H=z

Allomwable span for current center frequency exceeded

RF Power Output(901)

Agilent R T Freq/Channel

Center Freq

Ch Freq 901 . 8098880 MHz

Channel Power

961 MH=z Trig Free

StartFreq
9060,.9350060 MHz

Stop Freq
901.8158868 MH=

ﬁl-.r"'"*lel"r "t"a"‘||1|r'l-""!'"N'1'*J‘1}'HFF|'T"1‘1IIN“!|"JI.I""1‘VI| -*"'IIP!,\'W*.UJ\'T]‘
|'i !
i
TRl

CF Step
3.008008860 kHz
Huto Man

Freq Offset
B ARREAEEEER H=

#UEH
Signal Track
Off

hannel Power

29.93 dBm /20.0800 kH=

Power Spectral Density |l

-13.08 dBm/H=z=

AlloWwable span for current center frequency exceeded
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(800MHz Downlink)
RF Power Output(851)

Agilent R T BH/Avg
Res BH
Ch Freq 351 MH= 3808 H=
Channel Power i 16 Auto Man
Video BH
3.8 kHz
Futo Man
VYBHW/REH
1. 8@aaEEn
Auto Man
Average
18
On Off
AvgsVBH Type
Pwr (RMSI»
Auto Man

Channel Power Power Spectral Density

2991 dBm /20.0000 kH= -13.18 dBm/H=z Span/RBH
186
Auto Man

RF Power Output(860)

Agilent R T Sweep
Sweep Time
Ch Freq 58 MH= Trig Frees A72.9 ms
Channel Fower H 16 ] Auto Man
Sweep Time 972.9 ms Sweep
Single Cont
5 . Auto Sweep
N Time
MR THLE ST S FH‘“ i th""”'t oy o] &]
v r e Vil k| A KT orm coy
”.;Irﬁlrl'r |‘ '”H T‘ r IHI ! H‘w‘l-'l
i |
|,_.-,‘,|r.,|.|| ;
#WEBH 3 kH=
Points
Channel Power Power Spectral Density GE1

29.98 dBm /2B0.8000 kH= -13.04 dBm/H=

Copyright 20808-2806 RAgilent Technologies

RF Power Output(869)

= Agilent R T Span

n Span
Ch Frea 869 MHz Trig Free || 55 apaoand kHz

Channel Pawer X N

Span 30.00000P0Y kH= Span Zoom

=]

.ﬂp‘lJ"l'P“T{""""'"I'P4I".""'1*ll‘I"1r'J"IlL"“""'I'1""'T"*'""».l*r'JIﬂ"‘lw"'lih"ﬂh”p‘f11?‘
‘ il

f
!

Full Span

Zero Span

Last Span

#UBH 3

Channel Power Power Spectral Density

29.97 dBm /20.00800 kH= -13.04 dBm/H=z

Copyright 2080-20806 RAgilent Technologies
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(900MHz Downlink)

RF Power Output(935)

s Agilent R T Amplitude
|

Ch Freq 935 MH= Trig Free RS?IfE)IEae;B‘?nI
Channel Power = 16 -
Ref Level 34.80 dBm ﬂttegél_gélgg
Auto Man
2 Scale/Div
- | ""'1l+"*N-’il|||"'I\"-l.J"{IFr'rﬁvh'."ﬁ‘jilﬂﬂ .l"a'ﬁ‘!"-“ ‘L.‘r'ri.i "ﬂ"'rwpnf ™ 18.88 dB
Hl.ruf | ”Ir.r ) Scale Ty;i_e
A Ronal L o Log in
b T I“Ihr A
173N ¥ it Ilj'ﬁlﬂrf H\i‘"ﬁ.‘\w
@ 1Hz an 3@ k
#UBH 3 .
Channel Power Power Spectral Density
29.93 dBm /20.0000 kHz -13.08 dBm/Hz Hore
1 of 3

Allowable span for current center frequency exceeded

RF Power Output(938)

Agilent R T Sweep
Sweep Time
Ch Freq 938 MH= 9729 ms
Channel Power 16 Auto Man
Sweep Time 972.9 ms Sweep
Single Cont
Auto Sweep
5 p Time
1 N '. o i 1
. r,.lrldr.ﬂlmlru‘-f#t |Jlrfll"n ",Ji{“rﬁlJ ) l.[|"|||ﬂ|f"»qr r,\;“ﬁr,lﬂlll._.rh,w“ Horm Fooy
1 It
i ,
nJ
#UEBH 3 kHz
Points
Channel Power Power Spectral Density GE1

29.90 dBm /20.8080 kH= -13.11 dBm/H=z

Allowable span for current center frequency exceeded

RF Power Output(940)

= Agilent R T Sweep
Sweep Time
Ch Freq 948 MH= 4729 ms
Channel Power 18 Auto Man
Sweep
Single Cont
Atten 2@ dB . Auto Sweep
OF SRS ooy 4 - I
”"‘r I‘ﬂ'||1l'||| WY 'I,*-'M*H |||.qu.’f'|..|+r|l, I‘f1’Iw"\'ﬁfll'ﬂwwﬂ“"’ﬂ Marm Accy
f,'ll ' s
1
|
i
#UBH 3
Points
Channel Power Power Spectral Density GE1

29.97 dBm /20.00800 kH=

-13.04 dBm/H=z

Allowable span for current center frequency exceeded
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Input Signal Output Power
(800MHz Uplink)
RF Power Output(806)

Agilent File
Ch Freq 06 MH=z Trig Free Catalog»
Channel Power A
Saver
Atten 18 dB
Load:
it ot P et
.\‘-FI'I'*""MFMIM L "'Ilwﬁwfd“ Al Fm Wi l\llfl'lh""n'.lr Deleter
! }
My r'h“fl i Copy
g E: W 30 k P¥
#UBH 3
Channel Power Power Spectral Density A
-54.93 dBm /20.0000 kHz -97.94 dBm/Hz Hore
1 of 2

File Operation Status. A:\806.GIF file deleted

RF Power Output(815)

Agilent Freq/Channel

Ch Freq 815 MHz Trig Free | .oonter Freq

Channel Power
Start Freq
#14.985808 MHz

Stop Freq
$15.0150868 MH=z

CF Step
3.00000000 kHz
Auto Man

Freq Offset
O ARAAREEER Hz

Signal Track
Channel Power Power Spectral Density |l OFff

-54.72 dBm /20.0000 kHz= -97.73 dBm/H=z

RF Power Output(824)

315.0800868 MHz |

Agilent Freqg/sChannel

Center Freq

Ch Freq 324 MH=z Trig Free 804 00BRAE MH
Channel Powsr L - -
Center 824.0000000 MH= Start Freq
2823.985000 MHz
i 3 Htten 18 dB Stop Freq
824 015086 MHz
- ML e B, W n‘h“ 'm-._:,‘rq .
i iJ‘Hf'p‘ﬁ“""\{ Py CF Step
H;ﬁh# il AL ey “'flh 3.00000000 kHz
[ , Auto Man

Freq Offset
H.A8000008 Hz

_.fm“w”‘r“'m"h,ﬁ "'lf"HI

#UBH 3

Signal Track
Channel Power Power Spectral Density |Jjej Off

-97.75 dBm/Hz

-54.74 dBm /20.80000 kH=

Copyright 2080-20806 RAgilent Technologies
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Input Signal Output Power
(900MHz Uplink)
RF Power Output(896)

s Agilent

Ch Freq
Channel Power

296 MHz Trig Free

R VPR RmpgT PR L T
S e LR

III 'i,
I e J'qlrl" _l,"f.hu I'H"L lﬂlﬁ i ||‘I1"|JI

Channel Power

-54.69 dBm /20.80000 kH=

Power Spectral Density

-97.70 dBm/H=z

File Operation Status. A:%9081.GIF file saved

RF Power Output(899)

Freq/sChannel

Center Freq
S96.000ERE MH=

Start Freq
235935088 MH=

Stop Freq
E96.01560606 MH=

CF Step
ZEARARAGE kH=
Auto Man

Freq Offset
300000008 H=z

Signal Track
Un Off

Agilent

Ch Freq 299 MH= Trig Free

Channel FPower N

Center 899.0000000 MH=

iR ™
Fd 1!
-ﬂ"r%'lrfl “1”#"" ru‘ﬂ,f' |'|#"** ,|‘".~|F~|W*nl.’.1\¢.,.\.‘

1H=
#UEH 3

Channel Power

-54.86 dBm /20.0000 kH=

Power Spectral Density

-97.87 dBm/H=z=

Freq/sChannel

Center Freq
£99.000000 MHzI

StartFreq
8395985888 MH=

Stop Freq
339.0158860 MH=z

CF Step
3.008008860 kHz
Auto Man

Freq Offset
B ARABEREERE Hz

Signal Track
On Off

Copyright 2000-2006 RAgilent Technologies

RF Power Output(901)

Agilent

Ch Freq 9601 MHz Trig Free

Channel Power ]

Center S01.000PVO0 MH=

Channel Power

-54.86 dBm /20.80000 kH=

Power Spectral Density

-97.87 dBm/Hz

Copyright 2000-2006 Agilent Technologies

FreqsChannel

Center Freq
901 . BREEEE MH=

Start Freq
900.9550068 MH=

Stop Freq
901.81560868 MH=

CF Step
3.00000008 kH=z
Auto Man

Freq Offset
A.BAARRERE H=

Signal Track
Un Off

Report Number : ESTR1111-002 EST-QP-20-01(0)

13 of 44



\C

ot

‘Tone ESTECH CO., LTD.

[ / http://www.estech.co.kr

FCC ID : STE-APEX8930

Input Signal Output Power
(800MHz Downlink)
RF Power Output(851)

Agilent FreqsChannel

Center Freq
351 .000EEHE MH=

Ch Freq 851 MH=z Trig Free

Channel Power A ]
Center 851.0000000 MH=

Start Freq
250.9550068 MH=

Stop Freq
351.81586868 MH=

CF Step
3.00000008 kH=z
Auto Man

Freq Offset
A.BAARRERE H=

Signal Track
Channel Power Power Spectral Density |ji off

-55.84 dBm /20.80000 kH= -98.85 dBm/H=z

RF Power Output(860)

Agilent Freq/sChannel

Center Freq

Ch Freg 266 MH= Trig Free

B60.000008 MH=z

Channel Power A 1@ N
Center 860.000P0PA MH= Start Freq
859.985888 MH=

Htte A dB

Stop Freq
S6H.015888 MH=
CF Step
3. AAREREEAEA kKH=
Auto Man

Freq Offset
A ARARAREE H=

Signal Track
Channel Power Power Spectral Density |Jjej Off

-54.95 dBm /20.80000 kH= -97.96 dBm/H=z

Copyright 2000-2006 RAgilent Technologies

RF Power Output(869)

Agilent Freq/Channel

Center Freq

Ch Frea 869 MHz Trig Free | o50 npapes Mz

Channel Power ]
Center 869.00000AA MH= Start Freq
#EE.935808 MH=z

F —48 dBn Atten 18 dB

m " tten Stop Freq
269.0150660 MH=
CF Step
Z.00000808 kHz
Auto Man

Freq Offset
B.00000088 Hz

Signal Track
Channel Power Power Spectral Density |fulg Off

-97.85 dBm/H=z

-54.84 dBm /20.0000 kH=

Copyright 2080-28086 Agilent Technologies
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Input Signal Output Power
(900MHz Downlink)
RF Power Output(935)

e Agilent Freq/sChannel

Ch Freq 935 MH=z Trig Free | oGomter Fred

Channel FPower . N

Center 935.0000PP00 MH= Start Freq
934955688 MH=

Stop Freq
935.0156888 MH=

CF Step
3.008008860 kHz
Auto Man

Freq Offset
A AAAEREEER H=

Signal Track
Channel Power Power Spectral Density |Jjol Off

-54.98 dBm /20.0000 kH= -97.99 dBm/H=z=

Copyright 2000-2006 Agilent Technologies

RF Power Output(938)

Agilent Freq/sChannel

Ch Freq 938 MHz Trlg Free | g—cnter Freq

Channel Power

Center 938.9000000 MH= Start Freq
937 985808 MHz

Atten 18 dB
Stop Freq
938.015008 MH=

| ] A
A BT T R CF S
il inkid L L 3.06000600 Ao

4 Auto Man

b I.
Lm'fr,.,n l"l,lm"'r p,r Wl i F*'J'“T“ﬁ"*‘HJ""*"'\hr Freq Offset
0.EE0E00EE H=

Signal Track
Channel Power Power Spectral Density |Jjej Off

-54.82 dBm /20.80000 kH= —-97.83 dBm/Hz

Copyright 2080-20806 RAgilent Technologies

RF Power Output(940)

s Agilent Sweep
Sweep Time
Ch Freq 946 MHz Trig Free A72.9 ms
Channel Power A ages: 10 ] Auto Man
Sweep Time 972.9 ms Sweep
Sinale Cont
Auto Sweep
Time
Maortn Accy
Points
Channel Power Power Spectral Density 6@l

-54.82 dBm /20.0000 kHz -97.83 dBm/H=

Copyright 2000-2006 RAgilent Technologies
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5. Occupied Bandwidth

5.1 Test Procedure

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% of the Emission

bandwidth.

The VBW is set to 3 times the RBW. The sweep time is coupled.

5/G EUT — §/A
ATT
5.2 Test Equipments
The following test equipments are used during tests
Equipment Manufacturer Model Cal. Due Date
Spectrum Analyzer Agilent E4440A 2012-09-05
Signal Generator HP E4438C 2012-01-04
5.3.1 Test Results (800MHz Uplink)
Freq (MHz) 26dB Bandwidth(MHz)
806.00 16.32
815.00 16.32
824.00 16.27
5.3.2 Test Results (900MHz Uplink)
Freq (MHz) 26dB Bandwidth(MHz)
896.00 16.34
899.00 16.34
901.00 16.29
16 of 44
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5.3.3 Test Results (800MHz Downlink)

Freq (MHz) 26dB Bandwidth(MHZz)
851.00 16.28
860.00 16.32
869.00 16.30

5.3.4 Test Results (900MHz Downlink)

Freq (MHz) 26dB Bandwidth(MHz)
935.00 16.39
938.00 16.32
940.00 16.30

Report Number : ESTR1111-002 EST-QP-20-01(0)
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(800MHz Uplink)
26dB Channel Bandwidith(806)

Agilent R T

Ch Freq
Occupied Bandwidth

306 MHz

Htte

3 ,.PﬂF’**'¢I""‘*“‘*f'\*r"n""f*"‘“r-"lIi"1"r-a*f*‘ﬁrav«uh{-“vv«'wt«-p.ﬁﬂ s
|

E35]5] H-

Occupied Bandwidth
14.582

Transmit Freq Error 5
®x dB Bandwidth )

Occ BH % Pwr
» dB

1
MI‘J'{'{'lf'"""‘lhﬂﬁ‘r"'ﬂ"'l'lllfﬁl'

Sweep
Sweep Time
969.4 ms
Auto Man
Sweep
Single Cont
Auto Sweep
Time
Morm Accy
Points
6@l

Allowable span for current center frequency exceeded

26dB Channel Bandwidith(815)

Agilent R T

Ch Freq
Occupied Bandwidth

215 MH= Trig Free

Atten
vt e A AP gy
9n.r"ﬁk'f”’ , Ny ! l"““ TS bﬂ% Tn
|

7 i
‘n"r|I,|'1|*r\,IIH1';'|Hi'.'|[~'I,-.|‘J|,-*|

Occ BH ¥ Pwr
® dB

Occupied Bandwidth
146105 kH=z

Transmit Freg Error
®x dB Bandwidth

FreqsChannel

Center Freq
515.000008 MH=

Start Freq
814.985888 MH=

Stop Freq
315.015888 MH=

CF Step
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(900MHz Uplink)
26dB Channel Bandwidith(896)

Agilent R T Sweep
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(800MHz Downlink)
26dB Channel Bandwidith(851)

Agilent R T Meas Setup
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(900MHz Downlink)
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6. Spurious and Harmonic Emission at Antenna Terminal

6.1 Test Procedure

The level of the carrier and the various conducted spurious and harmonic frequencies is measured by means of a
calibrated spectrum analyzer. The spectrum is scanned from the lowest frequency generated in the equipment up
to 10GHz. Set the RES BW to 1% of the emission bandwidth to show compliance with the -13dBm, limit, in the
1MHz bands immediately outside and adjacent to the top and bottom edges of the frequency block.

For the Out-of-Band measurements a 1IMHz RBW was used to scan from 10MHz to 10xfo of the fundamental
carrier for all frequency block. A display line was placed at -13dBm to show compliance for spurious, and

harmonics.

6.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Cal. Due Date
Spectrum Analyzer Agilent E4440A 2012-09-05
Spectrum Analyzer Agilent E4402B 2012-02-24
Signal Generator HP E4432B 2012-02-24
Signal Generator HP E4438C 2012-01-12
6.3 Test Results Spurious
(800MHz Uplink)
Channel Frequency Result Limit Margin
Fist Ch 806.00 -31.01 -13.00 18.01
Middle Ch 815.00 -31.37 -13.00 18.37
Last Ch 824.00 -29.73 -13.00 16.73
(900MHz Uplink)
Channel Frequency Result Limit Margin
Fist Ch 896.00 -38.53 -13.00 25.53
Middle Ch 899.00 -38.19 -13.00 25.19
Last Ch 901.00 -36.54 -13.00 23.54
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6.4 Test Results Spurious

(800MHz Downlink)

Channel Frequency Result Limit Margin

Fist Ch 851.00 -37.59 -13.00 24.59
Middle Ch 860.00 -37.14 -13.00 24.14

Last Ch 869.00 -37.83 -13.00 24.83
(900MHz Downlink)

Channel Frequency Result Limit Margin

Fist Ch 935.00 -38.31 -13.00 25.31
Middle Ch 938.00 -36.40 -13.00 23.40

Last Ch 940.00 -36.69 -13.00 23.69
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(800MHz Uplink)
PLOTS OF EMISSION : Out of Band (First Ch)

Agilent R T Marker
Select Marker
1 2 3 4
Hormal
Delta
Delta Pair
{Tracking Ref)
Ref &
' Span Pair
L, s L.-,.w ,,,-.1.,L,J'l--""“"'-r--‘m.u'u- N ST L LU L e Span Center
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—-31.81 dBm
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Allomwable span for current center frequency exceeded
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{Tracking Ref
1 Ref '
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(800MHz Uplink)

PLOTS OF EMISSION : Two carrier intermodulation (First Ch)

i Agilent

PLOTS OF EMISSION : Two carrier intermodulation (Last Ch)

Marker

Select Marker
3 4
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Delta

Delta Pair
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MIIRef Delta
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Span Center
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Meas Tools»

Hext Peak

NHext Pk Right

Hext Pk Left
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Pk-Pk Search

More
1 of 2
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(900MHz Uplink)
PLOTS OF EMISSION : Out of Band (First Ch)

Agilent R T Marker

Select Marker
1 2 3 4

Normal

Delta

i Delta Pair

{Tracking Eef)

Ref Y

Span Pair

bt |-1_,_-,~'-.\|-».--\ !r'..~\;M-'-—s_.\i"'“i"“""'"\"" oy bl "\"-i-r""#""r‘\'“""v.fFI"'"\"'*"""‘\"'I""'-Uﬂ‘\-"'-'-4-+"' e Cenier

Marker OFf
1.791800080B GH=

—38.53 dBm
More
1 of 2

AlloWwable span for current center frequency exceeded

PLOTS OF EMISSION : Out of Band (Middle Ch)

Agilent R T Marker
Atten 16 ] - | Select Marker
— - 3 4

Hormal

Delta

Delta Pair
{Tracking Ref)
Ref e

Span Pair

Span Center

1.791000008 GH= Off
—38.19 dBm L

; More

1 of 2

Allomwable span for current center frequency exceeded

PLOTS OF EMISSION : Out of Band (Last Ch)

Agilent R T Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
(Tracking Ref)
Ref r
Span Pair

R b s e R | 5[0 Center

e, | .
tﬂ PN ot L AL S

1.80800VVVB GH= Off

—-36.54 dBm

s 7E i 4 1 p
Allowable span for current center frequency excee

More
1 of 2

Report Number : ESTR1111-002 EST-QP-20-01(0)

26 of 44



\
5y

ot

‘Ecay ESTECH CO., LTD.
[} / http://'www.estech.co.kr

FCC ID : STE-APEX8930

(900MHz Uplink)
PLOTS OF EMISSION : Two carrier intermodulation (First Ch)

= Agilent Peak Search

Meas Tools»
Next Peak
HNext Pk Right
NHext Pk Left
Min Search
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1 of 2
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(800MHz Downlink)

PLOTS OF EMISSION : Out of Band (First Ch)

Agilent
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(800MHz Downlink)
PLOTS OF EMISSION : Two carrier intermodulation (First Ch)

= Agilent Peak Search
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(900MHz Downlink)
PLOTS OF EMISSION : Out of Band (First Ch)
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(900MHz Downlink)
PLOTS OF EMISSION : Two carrier intermodulation (First Ch)

i Agilent Peak Search
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7. Field Strength of Spurious Radiation

7.1 Test Procedure according to ANSI/TIA/EIA 603 Clause 3.2.12 & FCC PART 90 Subpart I

Radiation and harmonic emission are measured outdoors at our 3 meters test range. The equipment under test is

placed on a wooden turntable 3 meters from the receive antenna. The receive antenna height and turntable

rotations were adjusted for the highest reading on the receive spectrum analyzer (or receiver). A half wave dipole

was substituted in place of the EUT. This dipole antenna was driven by a signal generator with the level of the

signal generator being adjusted to obtain the same receive spectrum analyzer reading. This level is recorded. For
readings above 1GHz, the above procedure is repeated using horn antennas and the difference between the gain
of the horn and an isotropic or dipole antenna are taken into consideration.

7.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Cal. Due Date
Spectrum Analyzer ADVANTEST R3273 2012-09-21
Signal Generator HP 83618B 2012-09-21
Power Meter HP EPM-442A 2012-01-27
Power Sensor HP 8481A 2012-01-27
Pre Amplifier HP 8449B 2012-01-27
Attenuator JFW 50FH-010-5 2012-01-27
Attenuator HP 8491B 2012-01-27
Horn Antenna SCHWARZBECK BBHA 9120 D 2012-03-22
Horn Antenna SCHWARZBECK BBHA 9120 D 2012-09-06
7.3 Test Setup
Test setup for 30MHz to 1GHz
Turn Table |
| EUT |
I * Coaxial
FPower Cable E’:L.Elin Cable
- - |
Ii EMI Recsiver I
Test setup for abovelGHz
I___"/_ Antenna Tower
},_._.b 3Im .(__é________ — Horn Antenna
EUT v /
4m Spectrum
s I;\Ii\
| T .
v v
T ; :
S
[ ]
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7.3 Test Results
Uplink(800MHz)
Fundamental Harmonic Receiver | Correction Factor(dB) ERP(dBm) Limit Polarit
(MHz) (MH2z) Reading(dBuV)| AG(dBd) [ CL(dB) | SG Reading| Result | (dBm) y
806(Low) 1612.00 49.10 7.36 -11.00 -53.30 -56.94 | -13.00 \%
815(Middle) 1630.00 48.97 7.50 -11.10 -53.30 -56.90 | -13.00 \%
824(High) 1648.00 49.25 7.63 -11.10 -52.30 -55.77 | -13.00 \%
Uplink(900MHz)
Fundamental Harmonic Receiver | Correction Factor(dB) ERP(dBm) Limit Polarit
(MHz) (MH2z) Reading(dBuV)| AG(dBd) [ CL(dB) | SG Reading| Result | (dBm) y
896(Low) 1792.00 48.58 8.18 -11.50 -51.30 -54.62 | -13.00 \%
899(Middle) 1798.00 49.18 8.19 -11.60 -53.30 -56.71 | -13.00 \%
901(High) 1802.00 49.85 8.20 -11.60 -52.30 -55.70 | -13.00 \%
Downlink(800MHz)
Fundamental Harmonic Receiver | Correction Factor(dB) ERP(dBm) Limit Polarit
(MHz) (MHz) Reading(dBu [ AG(dBd) | CL(dB) |SG Reading| Result | (dBm) y
851(Low) 1702.00 48.21 7.98 -11.30 -54.70 -58.02 | -13.00 \%
860(Middle) 1720.00 46.56 8.00 -11.40 -51.80 -55.20 | -13.00 \%
869(High) 1738.00 48.77 8.06 -11.40 -51.80 -55.14 | -13.00 \%
Downlink(900MHz)
Fundamental Harmonic Receiver | Correction Factor(dB) ERP(dBm) Limit
imi .
. - Polarit
(MHz) (MHz) | Reading(dBu | AG(dBd) | CL(dB) |SG Reading| Result | (dBm) | O
\
935(Low) 1870.00 49.20 8.20 -12.00 -48.40 -52.20 | -13.00
938(Middle) 1876.00 48.17 8.30 -12.00 -47.50 -51.20 | -13.00
940(High) 1880.00 49.19 8.30 -12.00 -46.30 -50.00 | -13.00
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8. Frequency stability

8.1 Test Procedure

The frequency stability of the transmitter is measured by:

a) Temperature: The temperature is varied from -30C to +60 C using an environmental chamber.

b) Primary Supply Voltage: The primary supply voltage is varied from 85% to 115% of the voltage normally at the

input to the device or at the power supply terminals if cables are not normally supplied.

% The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized frequency

block. The frequency stability of the transmitter shall be maintained within £2.5ppm of the center frequency.

S/G

EuT

S/A

ATT
H/C
8.2 Test Equipments
The following test equipments are used during tests
Equipment Manufacturer Model Cal. Due Date
Spectrum Analyzer Agilent E4440A 2012-09-05
Tem/Hum Chamber Myung Technology SM-150-2 2012-04-21
Signal Generator HP E4438C 2012-01-04
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8.3 Test Results

800MHz Uplink

Operting Frequency : 815,000,000 Hz

Reference Voltage : 110.00 VAC

Limit : 1 ppm

Limit Frequency : + 815 Hz

Voltage Power Temperature Frequency Test result Test result
(%) (VAC) (C) (Hz) ppm Frequency (Hz)
100 +20C(Ref) | 814,999,993 0.01 -7
100 -30 814,999,995 0.01 -5
100 -20 814,999,994 0.01 -6
100 -10 814,999,996 0.00 -4
100 0 814,999,991 0.01 -9
100 10 814,999,997 0.00 -3
110.0
100 20 814,999,993 0.01 -7
100 25 814,999,994 0.01 -6
100 30 814,999,998 0.00 -2
100 40 814,999,993 0.01 -7
100 50 814,999,995 0.01 -5
100 60 814,999,994 0.01 -6
85 93.5 20 814,999,990 0.01 -10
115 126.5 20 814,999,985 0.02 -15
EndPoint 85.0 20 814,999,984 0.02 -16
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8.3 Test Results
900MHz Uplink
Operting Frequency : 899,000,000 Hz
Reference Voltage : 110.00 VAC
Limit : 1 ppm
Limit Frequency : + 899 Hz
Voltage Power Temperature Frequency Test result Test result
(%) (VAC) (C) (Hz) ppm Frequency (Hz)
100 +20C(Ref) | 898,999,992 0.01 -8
100 -30 898,999,988 0.01 -12
100 -20 898,999,985 0.02 -15
100 -10 898,999,986 0.02 -14
100 0 898,999,990 0.01 -10
100 10 898,999,992 0.01 -8
110.0
100 20 898,999,992 0.01 -8
100 25 898,999,991 0.01 -9
100 30 898,999,985 0.02 -15
100 40 898,999,984 0.02 -16
100 50 898,999,988 0.01 -12
100 60 898,999,989 0.01 -11
85 93.5 20 898,999,990 0.01 -10
115 126.5 20 898,999,995 0.01 -5
EndPoint 85.0 20 898,999,996 0.00 -4
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8.3 Test Results
800MHz Downlink
Operting Frequency : 851,000,000 Hz
Reference Voltage : 110.00 VAC
Limit : 1 ppm
Limit Frequency : + 851 Hz
Voltage Power Temperature Frequency Test result Test result
(%) (VAC) (C) (Hz) ppm Frequency (Hz)
100 +20C(Ref) | 850,999,989 0.01 -11
100 -30 850,999,992 0.01 -8
100 -20 850,999,993 0.01 -7
100 -10 850,999,995 0.01 -5
100 0 850,999,994 0.01 -6
100 10 850,999,991 0.01 -9
110.0
100 20 850,999,989 0.01 -11
100 25 850,999,985 0.02 -15
100 30 850,999,988 0.01 -12
100 40 850,999,990 0.01 -10
100 50 850,999,984 0.02 -16
100 60 850,999,983 0.02 -17
85 93.5 20 850,999,987 0.02 -13
115 126.5 20 850,999,985 0.02 -15
EndPoint 85.0 20 850,999,989 0.01 -11
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8.3 Test Results
900MHz Downlink
Operting Frequency : 938,000,000 Hz
Reference Voltage : 110.00 VAC
Limit : 1 ppm
Limit Frequency : +938 Hz
Voltage Power Temperature Frequency Test result Test result
(%) (VAC) (C) (Hz) ppm Frequency (Hz)
100 +20C(Ref) | 937,999,981 0.02 -19
100 -30 937,999,985 0.02 -15
100 -20 937,999,989 0.01 =11
100 -10 937,999,986 0.01 -14
100 0 937,999,987 0.01 -13
100 10 937,999,989 0.01 -11
110.0
100 20 937,999,981 0.02 -19
100 25 937,999,984 0.02 -16
100 30 937,999,990 0.01 -10
100 40 937,999,985 0.02 -15
100 50 937,999,983 0.02 -17
100 60 937,999,990 0.01 -10
85 93.5 20 937,999,989 0.01 =11
115 126.5 20 937,999,985 0.02 -15
EndPoint 85.0 20 937,999,988 0.01 -12
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9. Emission mask Test

9.1 Test Procedure
Measurements were made in the laboratory environment. Emission mask measurement was made using a direct

connection between RF output of the EUT and spectrum analyzer.
Measurement has been performed with the EUT set to maximum output level at low , mid and high channel

frequencies

9.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Cal. Due Date
Spectrum Analyzer Agilent E4440A 2012-09-05
Signal Generator HP E4438C 2012-01-04
9.3 Test Results
800 (Upwnlink)
Carrier Band Frequency Emission mask Result
806.00 §90.210 Pass
iDEN800 815.00 §90.210 Pass
824.00 §90.210 Pass
900(Upwnlink)
Carrier Band Frequency Emission mask Result
896.00 §90.210 Pass
iDEN900 899.00 §90.210 Pass
901.00 §90.210 Pass
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9.3 Test Results

800 (Downlink)

900(Downlink)

Carrier Band Frequency Emission mask Result
851.00 890.210 Pass

iDEN800 860.00 §90.210 Pass
869.00 890.210 Pass

Carrier Band Frequency Emission mask Result
935.00 §90.210 Pass

iDEN900 938.00 890.210 Pass
940.00 §90.210 Pass
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(800MHz Uplink)
PLOTS OF EMISSION : Emission mask (First Ch)

Agilent R T Freq/Channel

Center Freq

Ch Freq 806 MHz Trig Free| gae naz7se MH=

Spectrum Emission Mask

Start Freq
EUE.AZ7500 MH=
Total Pur: 25.44 dBm
£ AcdBm Spectrum (Ref: Total Pwr) Stop Freq
SHE.ASARAR MH=

CF Step
1.250000868 kHz
Huto Man

Freq Offset
H.A00BR0E Hz

Rel Limit

Signal Track
On Ot

Copyright 2000-2006 Agilent Technologies

PLOTS OF EMISSION : Emission mask (Middle Ch)

Freq Offset
A EEEAEAAE H=

Rel Limit

Signal Track
On Off

Copyright 2000-2006 Agilent Technologies

PLOTS OF EMISSION : Emission mask (Last Ch)

Agilent R T Freq/Channel

Center Freq

Ch Freq 824 MHz Trig Fres || o504 43758 MU=

Spectrum Emission Mask F ] m

Start Freq
224.037588 MH=z
27.71 dEm

Spectrum (Ref: Total Pwr)
e e 1Rt Stop Frenq

324050000 MHz

CF Step
1.25000008 kHz
Auto Man

Freq Offset
A ARRARERE Hz=

Rel Limit

Signal Track
On Oft

Copyright 2000-2006 Agilent Technologies

Agilent R T Freq/Channel
|
Ch Freaq 815 MHz Trig Free | oioinerfrea
Spectrum Emission Mask F |
Center 815.043758080 MH= Start Freq
8315.837588 MH=
Total Pwr: 27.29 dBm
m Spectrum {Ref: Total Pur) Stop Freq
T 515.050800 MHz
CF Step
1.25000006 kH=z
Huto Man
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(900MHz Uplink)
PLOTS OF EMISSION : Emission mask (First Ch)

Agilent R T Freq/Channel

Center Freq

Ch Freaq 896 MHz Trig Free | go57n31 250 MH=

Spectrum Emission Mask IPASS |

Center 896.0312500 MH= Start Freq
8965.012508 MHz

25.47 dBm

Spectrum {Ref: Total Pur) Stop Freq

396850888 MH=z

CF Step
3.75000008 kH=z
Huto Man

Freq Offset
B.ABAOEE0E Hz

Eel Limit
Signal Track
On Oft

File Dperation Status. C:A\PART98B.STA file Iloaded

Agilent R T Freq/Channel

Center Freq

Ch Freq 899 MH= 399.831250 MH=

Spectrum Emission Mask

Start Freq
399.812588 MHz
Total Pur: 25.43 dBm

"

f ] Spectrum {Ref: Total Pwr)

Stop Freq
339.0508860 MH=

CF Step
375000808 kH=
Auto Man

Freq Offset
G.EGAEAAEA Hz

Limit Fel Limit
Signal Track
On Off

File Operation Status. C:“PART9B0E.STA file loaded

PLOTS OF EMISSION : Emission mask (Last Ch)

Agilent R T Freq-Channel

Center Freq

Ch Freqg 981 tMHz 9@1.831 258 MH=z

Spectrum Emission Mask

Start Freq
981 . 812588 MH=
24.96 dBm

Spectrum {Ref: Total Pur} Stop Freq

81.A58ABEA MH=

CF Step
3.750000808 kH=z
Huto Man

Freq Offset
B ARARRERAE H=

Signal Track
On Otf

File Operation Status. C:A\PART9BB.STA file loaded
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(800MHz Downlink)
PLOTS OF EMISSION : Emission mask (First Ch)

Agilent R T BH/Avg
Res BH
Ch Freq 351 MH=z Trig Free 308.8 H=z
Spectrum Emission Mask Pl : | PASS | (R Wikesy
UBW/RBH Ratio 3000.00000
Total Pwr: 26.87 JdBm
A Spectrum (Ref: Total Pumr) ) VYBH/RBH
| I i 3000.00000
Auto Man
Average
1@
On Off
Avg/sVEBHW Type
Puwr (RMSH
Auto Man
Span/RBH
186
Auto Man
Copyright 2000-2006 Agilent Technologies

PLOTS OF EMISSION : Emission mask (Middle Ch)

Agilent R T Freq/Channel

Center Freq

Ch Freq 860 MHz _ Trig Free | o056 043750 MH2

Spectrum Emission Mask

StartFreq
860.837588 MH=z
Total Pur: 26.85 dBm

Stop Freq
B60.05006060 MHz

CF Step
1.25a006608 kHz
u

Huto Man

Freq Offset
BA.RAAAAAREA Hz

Signal Track
Un Off

Copyright 2000-2006 RAgilent Technologies

PLOTS OF EMISSION : Emission mask (Last Ch)

Agilent R T Freq/-Channel
. ]
Ch Freq 569 MH=z Trig Free

Spectrum Emission Mask F

Center 869.8437580 MH= Start Freq
8698375868 MHz

Center Freq
869.043758 MHz

Total Puwr: 24.35 dBEm

Spectrum (Ref: Total Puwr) Stop Freq

569.050008 MH=z

CF Step
1.25008888 kH=
Huto Man

Freq Offset
B RARRREEE H=z

Signal Track
On Off

Copyright 2000-2006 Agilent Technologies
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(900MHz Downlink)
PLOTS OF EMISSION : Emission mask (First Ch)

Agilent R T BH/-Avg
Res BHW
Ch Freq 935 MH=z ZEAE Hz
Spectrum Emission Mask A Futo Man
Total Pur: 24.79 dBm
F 32,0045 Spectrum (Ref: Total Pwr) VBH/RBH
A 1.38E8E
Auto Man
Average
1@
On Off
Avg/VYBH Type
Pwr (EMS3¥
Auto Man
Rel Limit
Span/RBH
186
Auto Man
Copyright 2000-2006 Agilent Technologies

PLOTS OF EMISSION : Emission mask (Middle Ch)

Agilent R T Freq/Channel

Ch Freq 938 MHz Trig Free 9?%?@?;192'-55';«1?3

Spectrum Emission Mask fle IPASS]

Start Freq
Q35612568 MHz
Total Pur: 24.03 dBm

m

f il Spectrum (Ref: Total Pwr)

Stop Freq
9380500808 MH=

CF Step
3.75000000 kH=
Auto Man

Freq Offset
000080088 Hz

Rel Limit

Signal Track
On Off

Copyright 2088-28086 Agilent Technologies

PLOTS OF EMISSION : Emission mask (Last Ch)

Agilent R T Freq/Channel

Center Freq

Ch Freq 948 MHz Trig Free | o405 631250 Mz

Spectrum Emission Mask F 18 H m

Start Freq
948,81 2588 MH=
23.63 dBm

Spectrum (Ref: Total Pwr) Stop Freq

940.858098 MHz

CF Step
3.70000006 kHz
Auto Man

Freq Offset
A ARBAEREAER Hz

Signal Track
Off

Copyright 2000-2006 Agilent Technologies
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