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STE-APEX1930

1. General Information
1.1 EUT Description

FCCID STE-APEX1930
Product Name Repeater
Model Name APEX1924
Uplink 1851.25MHz ~ 1908.75MHz (PCS)
Downlink 1931.25MHz ~ 1988.75MHz (PCS)
Frequency
Uplink 1852.50MHz ~ 1907.50MHz (PCS for LTE)
Downlink 1932.50MHz ~ 1987.50MHz (PCS for LTE)
Uplink&Downlink (25/600/1175)
Channel

Uplink&Downlink (50/600/1150)

Power Rating

Input: 110~240VAC 50~60Hz
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2. Laboratory Information

2.1 Laboratory Name Estech Co., Ltd.

2.2 Location
Head Office Rm. 1015, World Venture Center 11, 426-5 Gasan-dong
Geumcheon-gu, Seoul, 153-803. Korea.
EMC Lab(Ichon) 58-1, Osan-Ri, GaNam-Myon, YeoJoo-Gun, KyungKi-Do, Korea
EMC Lab(Yanggi) 97-1, Hoiuk-Ri Majang-Myon, Icheon-city, KyungKi-Do, Korea
2.3 Quality System Accredited by KOLAS(ISO/IEC 17025)

2.4 Major Accredited Mark

E F@ BABT l*lmm

3. Summary of Test Results

Test Item Standard Result

RF Output Power 2.1046 PASS

Occupied Bandwidth 2.1049 PASS

Band Edge 2.1049 PASS

Spurious and Harmonic

Emission at Antenna 2.1051 PASS
Terminal

Field Strengt_h (_)f Spurious 51053 PASS
Radiation

Frequency stability 2.1055 PASS

Modulation Characteristics 2.1047 PASS
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4. RF Output Power

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

1. The EUT was placed on a wooden turn table 3 meters from the receive antenna. The receive antenna
height and turn table rotation was adjusted for the highest reading on the receive spectrum analyzer.
For CDMA signals, a peak detector is used, with RBW = VBW = 3MHz. For AMPS, GSM, and
NADC TDMA signals, a peak detector is used, with RBW = VBW = 1MHz, A Horn antenna was
substituted in place of the EUT. This Horn antenna was driven by a signal generator and the level of
the signal generator was adjusted to obtain the same receive spectrum analyzer reading. This spurious
level is recorded. For reading 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.

2. 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)

3. Test setup for RF Conducted measurement

EUT —| Dual Directional Coupler |7

Wireless
Communication Set

Power meter

4.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Next Cal.
Spectrum Analyzer Agilent E4440A 2011-09-09
Spectrum Analyzer Agilent E4402B 2012-02-24

\Vector Signal Generatof ROHDE&SCHWARZ SMBV100A 2012-02-15
Signal Generator HP E4432B 2012-02-24

4.3.1 Test Results (Uplink)-PCS

Conducted power

Ch No. Freq (MHz) Power Output (dBm)
Low 25 1851.25 29.91
Mid. 600 1880.00 29.93
High 1175 1908.75 29.92

Report Number : ESTR1104-008 EST-QP-20-01(0) 6 of 49
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4.3.2 Test Results (Downlink)-PCS
Ch No. Freq (MHz) Power Output (dBm)
Low 25 1931.25 29.97
Mid 600 1960.00 29.90
High 1175 1988.75 29.92
4.3.3 Test Results (Uplink)-PCS FOR LTE
Ch No. Freq (MHz) Power Output (dBm)
Low 50 1852.50 29.88
Mid 600 1880.00 29.93
High 1150 1907.50 29.91
4.3.3 Test Results (Downlink)-PCS FOR LTE
Ch No. Freq (MHz) Power Output (dBm)
Low 50 1932.50 29.95
Mid 600 1960.00 29.98
High 1150 1987.50 29.90
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4.4 Test Plot
Uplink-PCS
RF Power Output (25)
. Agilent R T Detector
]
Ch Freq 1.85125 GH= Trig Free Auto
Channel Power F
Sweep Time 9.760 ms Normal
Average
(Log/RMS ./
Peak
Sample

Channel Power L | Negative Peak

2991 dBm /2.00800 MHz= -33.18 dBm/Hz

More
1 of 2

Allowable span for current center frequency exceeded

RF Power Output (600)

s Agilent R T Sweep
Sweep Time
Ch Freq 1.88 GH=z 2768 ms
Channel Pawer [ Auto Man
Sweep Time 9.7680 ms sl Swgep
Inale ont
* y Auto Sweep
T o - : Time
.T'J r ) r ']‘* J-‘ 'idpl 'r”"‘r,llhﬁll it 'I"J"'r h\lﬁ..i‘ﬁlﬁlﬂ.l‘hll}ﬂJ i \'\\thl' Morm Acoy
! |
| )
3 \ 1
o LY, .'lI Iy )
.,qfw |]|]'1i|ﬂ " H" ]“#-Niﬂ .|+ h, II} ”I'urllh’u'l Illﬂh‘h'lp\-,f!“ ||dﬂJL|
|
1 5 qup
Points
Channel Power Power Spectral Density G@l

29.93 dBm /2.00800 MHz= —-33.88 dBm/Hz

Allowable span for current center frequency exceeded

RF Power Output (1175)

- Agilent R T Freq/Channel

Center Freq

Ch Freq 1.98875 GH= Trig Free 1.9@875008 GH=

Channel Power Averages: 16 ]

Start Freq
1.90725608 GH=z

Atte E

. .1*.-'|Iv“f"||'\'1||"I"f'"T1j'-J'11rI’f*""'I"1*“p'11I\‘ﬁ""""lﬁl,ﬂf"'l"'rﬁ'mk —

||,|H ) 300000000 He
|'|J||I'|.|.l'u',.'|j\l rTl'l._.‘-r.l 1 Auto Man

Freq Offset
B.ARBEHGAH Hz

Stop Freq
1.91825608 GHz

Signal Track
Channel Power Power Spectral Density [Jjulj Off

29.92 dBm /2.0000 MH= —-33.89 dBm/H=

Allowable span for current center frequency exceeded
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Downlink-PCS

RF Power Output (25)

= Agilent R T Sweep
Sweep Time
Ch Freq 1.93125 GH=z 27608 ms
Channel Fower Auto Man
Sweep
Sinale Cont
dB Auto Sweep
Time
,H .r'p T H}ﬂ"’ ""I'ﬂnf"l.ﬁ k"r'l" F""\dﬂ "“‘l'|1r.f "ﬂ"i'lﬁl Norm Accy
r{" R Y ’ L8
"] fll‘ L
||i||ﬂ. HM'\J F H'Mﬁ"'f'l
op 1
Points
Channel Power Power Spectral Density 6@l
29.97 dBm /2.000@ MH=z —-33.84 dBm/Hz
Allowable span for current center frequency exceeded
RF Power Output (600)
- Agilent R T Span
| Span

Ch Freq
Channel Power

Span 3.00000PBY0 MH=z

1.96 GH=z Trig Free

3.908000008 MH=z

Span Zoom

e+ .l. YT STy Full Span
e v Ll '.,.M

JII
LN

" ot

Zero Span

Last Span

Channel Power

29.99 dBm /2.0000 MH=z

Power Spectral Density

-33.11 dBm/H=z

Allowable span for current center frequency exceeded

Allowable span for current center frequency exceeded

RF Power Output (1175)

w5 Agilent R T

Freq/Channel

Center Freq

Ch Freq 1.98875088 GH=z

Channel Power

1.38875 GHz

Start Freq
1.98725008 GH=

Stop Freq
1.939825888 GH=

CF Step
300.0800000 kHz
HAuto Man

.I.-.JIFi‘]‘mr"m'T"H'ﬂ‘l‘d{ '|!| J"“ﬂ"'*1"."q'f1F"\|'HHll*’q"\\,ﬂl\“ﬂraﬁﬁhﬂl
v ‘u

HL\"!""'*\I'ILM

Freq Offset
A EHARARERE Hz

Signal Track
Channel Power Off!

29.92 dBm /2.0000 MH=

Power Spectral Density |julj

-33.89 dBm/H=z
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Input Signal Output Power

Uplink Ch PCS(600)
rar— R T [Freq/Channel |

Center Freq
1.g3000000 GH=

Ch Freq 1.88 GHz Trlg Free
Channel Power

Center 1.888000RAND GH= Start Freq

1.8735008@ GHz

Atten 18 dB

Stop Freq
1.828158000 GH=

CF Step
H3@@.@@@@@@ IldeZ
”ﬁt %) Wik | |-||Mm Wi 'ﬁlh[ﬂﬁ Huto Man)

Freq Offset
B.00000808 Hz

p ul.r‘.l.\,.;’ﬂ'nwi}fw.h,q A 1]{1..1 M i,
?"-\-‘"I.!'FF‘IHP""‘n*"L\"’ rl\i‘ﬁf'ﬂfv i P II,

#JEH
Signal Track
Channel Power Power Spectral Density |l Off.

-64.92 dBm /2.80000 MHz= -127.93 dBm/H=z

Copyright 2000-2006 Agilent Technologies

Downlink Ch PCS(600)
w5 Agilent R T [Freg/Channel

Center Freq

Ch Freq 1.36 GHz Trlg Free 1.96000000 GHz
Channel Power :
Center 1.960000000 GH= Start Freq
1.958588088 GH=
Atten 18 dB Stop Freq
1.96158008 GHz
TATIA LA |l'1‘1P b 380 %g@F@gtﬁp
s DR L AT e . z
1 mlll'l'ﬂ‘ U«,ur‘.qu. " 1 ff\, 'J ” IIWJ " l h ll HI wTP"""‘.'Jlll“hl'ﬁ‘ ‘n‘lq'ﬁh']-’ 11|I|-4';|F-‘|1’I" “ﬂ, Auto Man

Freq Offset
B.EHBAAREE Hz

Signal Track
Channel Power Power Spectral Density |l Off.

-64.97 dBm /2.80000 MH= -127.98 dBm/H=

Copyright 2000-2006 Agilent Technologies
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4.4 Test Plot
Uplink-PCS for LTE
RF Power Output (50)

= Agilent R T Freq/Channel

Center Freq

Ch Freq 1.8525 GH=z Trig Fres | | Scoconnp SHe

Channel Power

Start Freq
1.847500068 GH=

Stop Freq
1.85750000 GH=

CF Step
1.EARAEAEE MH=z
Auto Man

t P
t o “f )
l\“'i-."'l,l"lh" ‘l’ﬁr'ﬂl'-if“ll' '!‘ \ \I']l'r
Freq Offset
. B HEEEEEEE H=
#WEBH 1 MH=
Signal Track
Channel Power Power Spectral Density [Jjulj] Off

29.88 dBm /5.0000 MH= —-37.11 dBm/H=

Illegal parameter value

RF Power Output (600)

5 Agilent R T [Freq/Channel |

Center Freq

Ch Freq 1.88 GHz Trig Free| | sonnpaen GH=

Channel Power Huwe lw -
Start 1.875000000 GH=

f Em Atten 18 dBE

Start Freq
1.87588000 GH=

N T Stop Freq
J'”U'FM ] U.]lnlw 15;-.1;.1 4‘[“ W Iir,‘l.-mil.m Y THIFM I"|I|"1"-'. 1.88500800 GHz
i f | ' CF Step

| ﬁl L 1.00000808 MHz
i | Auto Man

Freq Offset
B.0EARRREE H=

#WEH 1 MH=
Signal Track
Channel Power Power Spectral Density |l Off

29.93 dBm /5.0000 MH=z —-37.86 dBm/Hz

Illegal parameter value

RF Power Output (1150)

- Agilent R T Sweep

Sweep Time
Ch Freq 1.9875 GH=z 2.928 ms
Channel Power = . Auto Man
Sweep
Single Cont
3 9 dB i Auto Sweep
- n ] . ] Time
ki |." i “""']'f 'n[‘l‘u"i".| "|,”1“H|' VPt Py Norm Accy
l . ——
y LM I " H
s [l A )
|"'W{*I;‘-M"'-'"ﬂr*#‘.ﬂ W 1 n‘glrﬂ.h'ﬂ Wiy
1 58 GHz
#WEBW 1 MH=
Points
Channel Power Power Spectral Density 5@l

29.91 dBm /5.80000 MHz —-37.88 dBm/Hz

Illegal parameter value
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Downlink PCS for LTE
RF Power Output (50)

% Agilent R T Freqs/Channel

Center Freq
1.93258088 GH=

Ch Freq 1.9325 GHz Trig Free

Channel Power = =T -

Start Freq
1.9275060808 GH=z

Stop Freq
1.9375006060 GHz

CF Step
1. B80AAARE MH=z

Auto Man

i
N
R e
Frecq Offset
B aEERaaae  Hz
#UBW 1 MH=
Signal Track
Channel Power Power Spectral Density |Ja] Off.

29.95 dBm /5.0000 MH= -37.04 dBm/H=z

Illegal parameter wvalue

RF Power Output (600)

- Agilent R T Freq/Channel l

Center Freq

Ch Freq 1.96 GHz Trig Free| 4 geoappon GH=

Channel Power

Start Freq
1.95588000 GH=

4 i 5 Stop Freq
lu'i' ||,,4P.i4,'.&&1,,\1”"".1{\*[%, "f’"""*"'l}f"f‘l"' "r"ww"hrm‘ d,ql 1.96500808 GHz

CF Step
| 1.80080088 MH=

fJ 3
e s
l,'. 4"Mﬂﬂ'r"""r"q'-.l"l,\fﬁﬂ"'l' ,fl’l | Auto Man
Freq Offset
1.960 B8 GH= B.A0600000 Hz
#UBH 1 MH=z

Signal Track
Channel Power Power Spectral Density ||l Off.

29.98 dBm /5.0000 MH= -37.01 dBm/H=z

Illegal parameter value

RF Power Output (1150)

# Agilent R T Freqg/Channel

Center Freq

Ch Freq 1.9875 GH=z Trig Free| | goconen s

Channel Power A 1@ |
Center 1987500000 GHz Start Freq

1.98250088 GH=

Atten 18 dB
Sl Stop Freq

AL AT U

MJ 1 1 @@@@é:@F@@SEﬁ-Ip

- I m ) a z

i r.‘I'-.m,,"r,ﬂr,._,lll”.aw.ﬂ L‘r‘h MI.{ \I'"r""'ﬂrﬂ'r'Fi""ml""h i f{ Auto Man
Freq Offset

B.AEERREEEE Hz

#UBW 1 MH=z

Signal Track
Channel Power Power Spectral Density |Je] Off.

29.99 dBm /5.80000 MHz -37.89 dBm/Hz

Illegal parameter value
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Input Signal Output Power

Uplink Ch PCS FOR LTE(600)
s Agilent R T |[FregsChannel ]

Center Freq

Ch Freq 1.88 GH=z Trig Free | | cooonnamn oo
Channel Power & - —Z
Center 1.880000000 GH= Start Freq
1.875000E0 GHz
rr&u Em Htt::ar'l 168 dB Stop Freq
1.885000F0 GH=
rH'J n “‘Lﬁ o "‘ll"q'lllh CF Step
il 'N' '|||,1|.',||T h||"| W |n-||r SETIR ul ™y ) l.eeaaaadd MHz

) Ny P N [ N T T i e ] il
w”"' 'Ir""h'h‘“['f'*“m"“f“'nlff v‘\ f i 1 |!| Hw f y 1f' 1 Imqqn ""'"\ﬁwﬂlj""\"w‘f Huto an
Freq Offset
an 1 B AREAREER  H=

Signal Track
Channel Power Power Spectral Density | off

-64.96 dBm /5.80000 MH= -131.95 dBm/H=z

Copyright 2000-2006 Agilent Technologies

Downlink Ch PCS FOR LTE(600)

s Agilent R T | Amplitude
Ch Freq 1.95 GHz Trig Free Ref Level
Channel Fower H ' - — ]
Attenuation
Ref Level —-30.00 dBm 10.88 dB
Auto Man
Scale/Div
1a.88 dB
Scale Type
NYTPE e oo Lin
||,,'.'|;.ﬂ,j‘,u Prafe by lﬂﬂ'ﬂl_ =

Presel Center

Presel Ad just
[3—26 GHz]v

Power Spectral Density G006 H=

-65.04 dBm /5.8000 MH=z= -132.03 dBm/H=

More
1 of 3

Copyright 2008-2086 Agilent 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.

EUT —| Dual Directional Coupler |7

Wireless
Communication Set

Spectrum Analyzer

5.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Next Cal.
Spectrum Analyzer Agilent E4440A 2011-09-09
Spectrum Analyzer Agilent E4402B 2012-02-24

Vector Signal Generator ROHDE&SCHWARZ SMBV100A 2012-02-15
Signal Generator HP E4432B 2012-02-24

5.3 Test Results
(Uplink)-PCS Band

Channel Frequency(MHz) 26dB Bandwidth(MHz)
25 1851.25 1.403
600 1880.00 1.403
1175 1908.75 1.398

(Downlink)-PCS Band

Channel Frequency(MHz) 26dB Bandwidth(MHz)
25 1931.25 1.394
600 1960.00 1.392
1175 1988.75 1.402

Report Number : ESTR1104-008 EST-QP-20-01(0) 14 of 49
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(Uplink)-PCS for LTE

Channel Frequency(MHz) 26dB Bandwidth(MHz)

50 1852.50 5.033

600 1880.00 4.995

1150 1907.50 5.059

(Downlink)-PCS for LTE

Channel Frequency(MHz) 26dB Bandwidth(MHz)

50 1932.50 5.012

600 1960.00 4.892

1150 1987.50 4.988
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5.4 Test Plot

Uplink-PCS
2_6dB Channel Bandwidith(25)

Agilent R T Meas Setup

Avg Number

Ch Freq 1.85225 GH= Trig Free 1@

Occupied Bandwidth On Off
Avg Mode

Exp Repeat

Max Hold

On Off

Occ BH ¥ Pwr

99.00 %
OBH Span
200008006 MHz
T . x dB
Occupied Bandwidth Occ BH ¥ Pur o680 dB
1.2626 MH= x dB :
Optimize
Transmit Freq Error 4.5
® B Bandwidth 1.4683 M Ref Level

Allowable span for current center frequency exceeded

26dB Channel Bandwidith(600)
3 Agilent R T Meas Setup
Avg Numb(leg

Ch Frea 1.38 GH=z Trig Free
Occupied Bandwidth On Off
Center 1.88000000D GH= Avg Mode
E=p Repeat
Max Hold
On Off

Occ BH ¥ Pwr
o sbarr it 99.88 X

OBH Span
2.08080008 MH=

® dB
Uccupled Bandwidth Occ BH % Pur o660 dB
1.2574 HHZ x dB o
timize
Transmit Freq Error P
x dB Bandwidth ] Ref Level

Allowable span for current center frequency exceeded

2_6dB Channel Bandwidith(1175)

Agilent R T Meas Setup
Avg Number
Ch Freq 1.98875 GHz Trig Free 18
Occupied Bandwidth On Off
Avg Mode
Exp Repsat
Max Hold
On Off

Occ BH ¥ Pwr
99.88

OBH Span
2.AA8ERAAEE MH=z

x dB
Occupied Bandwidth Occ BH % Pur —26.80 dB

12513 MH=z x dB

. Optimize
Transmit Frea Error
®x <B Bandwidth ] Ref Level

Allowable span for current center frequency exceeded
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Downllnk PCS
26dB Channel Bandwidith(25)

Agilent

Ch Freq
Occupied Bandwidth

1.93125 GHz

Start 1.930250000 GH=

R T Meas Setup

Avg Humber
1@

Trig Free
. off
Avg Mode
Exp Repeat
Max Hold
On Off

Occ BH ¥ Pwr

99.88 X
OBH Span
200000088 MHz
= = - ¥ B
Occupied Bandwidth Occ BH % Pwr —26.88 dB
1.2549 MH=z x dB o
: timize
Transmit Freq Error P
% dB Bandwidth Ref Level
Allowable span for current center frequency exceeded
26dB Channel Bandwidith(600)
- Agilent R T Meas Setup
Avg Humber
Ch Freqg 1.96 GH= Trig Fres 1@
Occupied Bandwidth On Off
Center 1960000000 GH= Avg Mode
Ex=zp Repeat
Max Hold
On Off

Occupied Bandwidth
1.2564 MH=

Transmit Freq Error
® dB Bandwidth

Occ BH % Pwr
»x dB

Occ BH % Pwr
99868 X

0OBH Span
2.00000088 MHz

x dB
—26.08 dB

Optimize
Ref Level

Allomable span for current center frequency exceeded

26dB Channel Bandwidith(1175)

Agilent

Ch Freqg
Occupied Bandwidth

1.38875 GHz

Occ BH % Pwr
x dB

Occupied Bandwidth
1.2586 MH=z=

Transmit Freq Error Hz
» B Bandwumidth :

Meas Setup

Avg Number
Trig Free 1@

I o

Avg Mode
Repeat

m
x

Max Hold
On Off

Occ BH Z Pwr
99,898 X

0OBH Span
2. ARRRREAE MH=

¥ dB
—26.86 dB

Optimize
Ref Level

Allowable span for current center frequency exXceeded
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Input Signal Bandwidith

Uplink Ch PCS (600)

- Agilent R T | Meas Setup
Avg Number
Ch Freq 1.828 GHz Trig Free 1@
Occupied Bandwidth = : u
Avg Mode
Exp Repeat
Max Hold
e — —g On Off
Occ BH % Pwr
99.88
0OBH Span
3.00000000 MHz
+UBH
- - - X dB
Occupied Bandwidth Occ BH % Pur —26.80 dB
1.2696 MH= ® dB ————
: Optimize
Transmit Freq Error
% dB Bandwidth 17 M Ref Level
Copyright 2000-2006 Agilent Technologies
Downlink Ch PCS(600)
= Agilent R T | Meas Setup
Avg Number
Ch Freq 1.96 GH=z Trig Free 1@
Occupied Bandwidth : 1 - On  Off
Sweep Time 3.880 ms Avg Mode
Exp Repeat
H dB
Max Hold
On nff
Occ BH % Pwr
99,88 X
0OBHW Span
3.00000080 MH=
A A . - x dB
Occupied Bandwidth Occ BH ¥ Pur —26.68 dB
1.2752 MH=z ® dB ————
. Optimize
Transmit Freq Error H
% dB Bandwidth 423 M Ref Level

Copyright 2000-2006 Agilent Technologies
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5.4 Test Plot
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Downlink-PCS for LTE
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Input Signal Bandwidith
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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.

22.917(f): Mobile emission in base frequency range. The mean power of any emissions appearing in the base
station frequency range from cellular mobile transmitter operated must be attenuated to a level not to exceed -
80dBm at the transmit antenna connector.

6.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Next Cal.
Spectrum Analyzer Agilent E4440A 2011-09-09
Spectrum Analyzer Agilent E4402B 2012-02-24

Vector Signal Generator ROHDE&SCHWARZ SMBV100A 2012-02-15
Signal Generator HP E4432B 2012-02-24

6.3 Test Results (Uplink)
(Spurious Emission: Band Edge)-PCS

Channel Frequency Result Limit Margin
25 1981.25 -37.93 -13.00 24.93
1175 1908.75 -41.97 -13.00 28.97

(Spurious Emission: Out of Band)-PCS

Channel Frequency Result Limit Margin
25 1851.25 -36.72 -13.00 23.72
600 1880.00 -36.17 -13.00 23.17
1175 1908.75 -36.81 -13.00 23.81
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6.4 Test Results (Downlink)
(Spurious Emission: Band Edge)-PCS

Channel Frequency Result Limit Margin
25 1851.25 -40.58 -13.00 27.58
1175 1908.75 -37.82 -13.00 24.82
(Spurious Emission: Out of Band)-PCS
Channel Frequency Result Limit Margin
25 1851.25 -36.83 -13.00 23.83
600 1880.00 -35.90 -13.00 22.90
1175 1908.75 -35.03 -13.00 22.03
6.4 Test Results (Upnlink)
(Spurious Emission: Band Edge)-PCS for LTE
Channel Frequency Result Limit Margin
50 1852.50 -26.28 -13.00 13.28
1150 1907.50 -24.83 -13.00 11.83
(Spurious Emission: Out of Band)-PCS for LTE
Channel Frequency Result Limit Margin
50 1852.50 -36.78 -13.00 23.78
600 1880.00 -37.65 -13.00 24.65
1150 1907.50 -37.58 -13.00 24.58
6.4 Test Results (Downlink)
(Spurious Emission: Band Edge)-PCS for LTE
Channel Frequency Result Limit Margin
50 1852.50 -25.47 -13.00 12.47
1150 1907.50 -24.44 -13.00 11.44
(Spurious Emission: Out of Band)-PCS for LTE
Channel Frequency Result Limit Margin
50 1852.50 -36.81 -13.00 23.81
600 1880.00 -36.36 -13.00 23.36
1150 1907.50 -37.05 -13.00 24.05
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6.5 Test Plot
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Downlink
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6.5 Test Plot
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Downlink
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Uplink
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Uplink
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Uplink
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Downlink
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Downlink
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Inter-modulation Signal
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Inter-modulation Signal
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Downlink-PCS FORLTE
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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 22.917(h)
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 Next Cal.
Spectrum Analyzer Rohde & Schwarz ESPI 2012-01-18
Signal Generator HP 83620B 2011-08-27
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 2012-07-14
Horn Antenna SCHWARZBECK BBHA 9120 D 2011-06-01
7.3 Test Setup
Test setup for 30 MHz to 1 GHz
Turn Table |
| EUT | l
f Coaxial
Power Cable o0.8m Cable
- - -
Ii Sround Plane
EMI Receiver |
Test setup for abovel GHz
. T —  Antenna Tower
se--m 3m ..;_.é ........ { | — Horn Antenna
4 Spectrum
o Ej? Analyzer
= b i l=F
EREER . |
Tun ) ogm  : Im N,
Tkl 'y < '?' ] Amplifier %g
: P [ | ]
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7.3 Test Results
Uplink
PCS(Ch25)
Frequency Receiver Correction Factor(dB) EIRP(dBm) . .
. - - Limit(dB Polarit
(MHz)  [Reading(dBuV)| AG(dBi) CL(dB) [ SG Reading Result imit(dBm olanty
3702.50 41.10 12.04 18.00 -48.10 -54.06 -13.00 \%
PCS(Ch600)
Frequency Receiver Correction Factor(dB) EIRP(dBm) . .
. - - Limit(dB Polarit
(MHz)  [Reading(dBuV)| AG(dBi) CL(dB) [ SG Reading Result imit(dBm olanty
3760.00 40.73 12.10 18.00 -49.20 -55.10 -13.00 H
PCS(Ch1175)
Frequency Receiver Correction Factor(dB) EIRP(dBm) . .
. - - Limit(dB Polarit
(MHz)  [Reading(dBuV)| AG(dBi) CL(dB) [ SG Reading Result imit(dBm olanty
3817.50 40.81 12.20 18.40 -48.40 -54.60 -13.00 \%
Remark
* The TX signal isn't detected from 3nd harmonics.
* EIRP = SG Reading + AG(dBi)-CL(dB)
* ERP = SG Reading + AG(dBi)-CL(dB)+2.15(dB)
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Downlink
PCS(Ch25
Frequency Receiver Correction Factor(dB) ERP(dBm) L .
. - - Limit(dB Polarit
(MHz) Reading(dBuV| AG(dBi) CL(dB) [ SG Reading Result Imit(dBm) olarty
3862.50 41.34 12.24 19.20 -47.10 -54.06 -13.00 \Y
PCS(Ch600)
Frequency Receiver Correction Factor(dB) ERP(dBm) . .
. - Limit(dB Polarit
(MHz) Reading(dBuV| AG(dBd) CL(dB) [ SG Reading Result imit(dBm) olarty
3920.00 41.12 12.36 19.00 -46.70 -53.34 -13.00 H
PCS(Ch1175)
Frequency Receiver Correction Factor(dB) ERP(dBm) . .
. - Limit(dB Polarit
(MHz) Reading(dBuV| AG(dBd) CL(dB) [ SG Reading Result imit(dBm) olarty
3977.50 40.73 12.40 19.10 -46.90 -53.60 -13.00 \Y
Remark
* The TX signal isn't detected from 3nd harmonics.
* EIRP = SG Reading + AG(dBi)-CL(dB)
* ERP = SG Reading + AG(dBi)-CL(dB)+2.15(dB)
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7.3 Test Results
Uplink
PCS FOR LTE(Ch50)
Frequency Receiver Correction Factor(dB) EIRP(dBm) . .
. - - Limit(dB Polarit
(MHz)  [Reading(dBuV)| AG(dBi) CL(dB) [ SG Reading Result imit(dBm olanty
3705.00 41.00 12.05 17.90 -48.20 -54.05 -13.00 \%
PCS FOR LTE(Ch600)
Frequency Receiver Correction Factor(dB) EIRP(dBm) . .
. - - Limit(dB Polarit
(MHz)  [Reading(dBuV)| AG(dBi) CL(dB) [ SG Reading Result imit(dBm olanty
3760.00 40.80 12.10 18.00 -49.00 -54.90 -13.00 \%
PCS FOR LTE(Ch1150)
Frequency Receiver Correction Factor(dB) EIRP(dBm) . .
. - - Limit(dB Polarit
(MHz)  [Reading(dBuV)| AG(dBi) CL(dB) [ SG Reading Result imit(dBm olanty
3815.00 41.00 12.20 18.50 -48.40 -54.70 -13.00 \%
Remark
* The TX signal isn't detected from 3nd harmonics.
* EIRP = SG Reading + AG(dBi)-CL(dB)
* ERP = SG Reading + AG(dBi)-CL(dB)+2.15(dB)
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Downlink
PCS FOR LTECh50)
Frequency Receiver Correction Factor(dB) ERP(dBm) L .
. - - Limit(dB Polarit
(MH2z) Reading(dBuV| AG(dBi) CL(dB) [ SG Reading Result Imit(dBm) olanty
3865.00 40.90 12.25 19.30 -46.80 -53.85 -13.00 \Y
PCS FOR LTE(Ch600)
Frequency Receiver Correction Factor(dB) ERP(dBm) L .
. - Limit(dB Polarit
(MH2z) Reading(dBuV| AG(dBd) CL(dB) [ SG Reading Result Imit(dBm) olanty
3920.00 40.80 12.36 19.00 -47.40 -54.04 -13.00 H
PCS FOR LTE(Ch1150)
Frequency Receiver Correction Factor(dB) ERP(dBm) . .
. - Limit(dB Polarit
(MHz) Reading(dBuV| AG(dBd) CL(dB) [ SG Reading Result Imit(dBm) olarty
3975.00 40.80 12.39 19.10 -46.60 -53.31 -13.00 \Y
Remark
* The TX signal isn't detected from 3nd harmonics.
* EIRP = SG Reading + AG(dBi)-CL(dB)
* ERP = SG Reading + AG(dBi)-CL(dB)+2.15(dB)
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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.

EUT

Temp./Humi. Chamber

Fireless set

8.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Next Cal.

Spectrum Analyzer Agilent E4440A 2011-09-09

Spectrum Analyzer Agilent E4402B 2012-02-24

Slidacs Digitek power - N/A

DC Power Supply INTERACT AK-3010 2012-02-24

Tem/Hum Chamber TABAI ESPEC CORP PSL-2GT 2012-02-07

Vector Signal Generator ROHDE&SCHWARZ SMBV100A 2012-02-15

Signal Generator HP E4432B 2012-02-24
Report Number : ESTR1104-008 EST-QP-20-01(0) 45 of 49




/ES?. ESTECH CO., LTD.

L\_h___ /J http://www.estech.co.kr FCCID:  STE-APEX1930
8.3 Test Results

Uplink-PCS

Operting Frequency : 1,880,000,000

Channel : 600

Reference Voltage : 110.00 VAC

Deviatin Limit : 0.00010

Voltage Power Temperature Frequency Deviation
(%) (VAC) (C) (H2)
100 +20C (Ref) 1,880,000,009 0.000009
100 -30 1,880,000,005 0.000005
100 -20 1,880,000,010 0.000010
100 -10 1,880,000,015 0.000015
100 0 1,880,000,016 0.000016
100 1100 10 1,880,000,019 0.000019
100 20 1,880,000,009 0.000009
100 25 1,880,000,020 0.000020
100 30 1,880,000,016 0.000016
100 40 1,880,000,011 0.000011
100 50 1,880,000,019 0.000019
100 60 1,880,000,017 0.000017
85 93,5 20 1,880,000,013 0.000013
115 126.5 20 1,880,000,011 0.000011
EndPoint 85.0 20 1,880,000,019 0.000019

Report Number : ESTR1104-008 EST-QP-20-01(0) 46 of 49



(ES?J ESTECH CO., LTD.

= J / http://lwww.estech.co.kr

FCCID: STE-APEX1930

Downlink-PCS

Operting Frequency : 1,880,000,000

Channel : 600

Reference Voltage : 110.00 VAC

Deviatin Limit : 0.00010

Voltage Power Temperature Frequency Deviation
(%) (VAC) (C) (H2)
100 +20C (Ref) 1,879,999,970 0.000030
100 -30 1,879,999,980 0.000020
100 -20 1,879,999,985 0.000015
100 -10 1,879,999,985 0.000015
100 0 1,879,999,985 0.000015
100 1100 10 1,879,999,990 0.000010
100 20 1,879,999,970 0.000030
100 25 1,879,999,965 0.000035
100 30 1,879,999,980 0.000020
100 40 1,879,999,975 0.000025
100 50 1,879,999,990 0.000010
100 60 1,879,999,985 0.000015
85 93.5 20 1,879,999,980 0.000020
115 126.5 20 1,879,999,980 0.000020
EndPoint 85.0 20 1,879,999,985 0.000015
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Uplink-PCS FOR LTE

Operting Frequency : 1,880,000,000

Channel : 600

Reference Voltage : 110.00 VAC

Deviatin Limit : 0.00010

Voltage Power Temperature Frequency Deviation
(%) (VAC) (C) (H2)
100 +20C (Ref) 1,879,999,990 0.000000
100 -30 1,879,999,980 0.000001
100 -20 1,879,999,990 0.000001
100 -10 1,879,999,995 0.000001
100 0 1,879,999,980 0.000001
100 1100 10 1,879,999,980 0.000001
100 20 1,879,999,990 0.000000
100 25 1,879,999,980 0.000001
100 30 1,879,999,990 0.000001
100 40 1,879,999,995 0.000001
100 50 1,879,999,995 0.000001
100 60 1,879,999,990 0.000001
85 93,5 20 1,879,999,985 0.000002
115 126.5 20 1,879,999,995 0.000001
EndPoint 85.0 20 1,879,999,980 0.000001
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Downlink-PCS FOR LTE

Operting Frequency : 1,880,000,000

Channel : 600

Reference Voltage : 110.00 VAC

Deviatin Limit : 0.00010

Voltage Power Temperature Frequency Deviation
(%) (VAC) () (Hz)
100 +20C (Ref) 1,879,999,990 0.000000
100 -30 1,879,999,985 0.000001
100 -20 1,879,999,985 0.000001
100 -10 1,879,999,980 0.000001
100 0 1,879,999,975 0.000001
100 1100 10 1,879,999,990 0.000001
100 20 1,879,999,990 0.000000
100 25 1,879,999,985 0.000001
100 30 1,879,999,980 0.000001
100 40 1,879,999,985 0.000001
100 50 1,879,999,990 0.000001
100 60 1,879,999,990 0.000001
85 93.5 20 1,879,999,990 0.000002
115 126.5 20 1,879,999,985 0.000001
EndPoint 85.0 20 1,879,999,980 0.000001
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