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1. General Information
1.1 EUT Description

FCCID STE-APEX1933

Product Name Repeater

Model Name APEX1933

Frequency Downlink : 1930.00MHz ~ 1995.00 MHz
Duty 100 %

Power Rating Input: 110~240VAC 50~60Hz

The APEX1933 is used to fill out areas in APEX systems, such as base station fringe areas,
business and industrial building,etc
The APEX1933 receives signals from a base station, amplifies and retransmits the signals to the mobile stations

It also recives, amplifies and retransmits signals in the opposite direction. It is designed to be used
with the femto-cell transceivers for local communications with mobile devices.
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2. Laboratory Information

2.1 Laboratory Name Estech Co., Ltd.
2.2 Location
Head Office Rm. 1015, World Venture Center |1, 426-5 Gasan-dong
Geumcheon-gu, Seoul, 153-803. Korea.
EMC Lab(Yanggi) 97-1, Hoeeok-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@ v d =G

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 gf Spurious 5 1053 PASS
Radiation

Frequency stability 2.1055 PASS

Modulation Characteristics 2.1047 PASS

Note : Evaluation was performed in accordance with KDB 935210 and Washington
Laboratories Test Plan (Document WLL Job #13257) and Correspondence with FCC.
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4. RF Output Power and CCDF

4.1 Test Procedure according to KDB971168 5.2 and 5.7
Set span to af least 1.5 times the OBW.

AT

Cat DR = 1505 aftha MBI ant tn 1
=3 = e i 1 IVINAS.

el ANLF WY EATIR NS By § ASLI WY . AN

Set VBW = 3 x RBW.

e A= T=Ta
Lo L

Set number of points in sweep > 2 x span / RBW.
Sweep time = auto-couple.
Detector = RMS (power averaging).

If the EUT can be configured to transmit continuously (i.e., burst duty cycle > 98%). then set
the trigger to free run.

Compute the power by integrating the spectrum across the OBW of the signal using the
instrument’s band power measurement function. with the band limits set equal to the OBW
band edges. If the instrument does not have a band power function. then sum the spectrum
levels (in linear power units) at intervals equal to the RBW extending across the entire OBW
of the spectrum.

Refer to instrument’s analyzer instruction manual for details on how to use the power
statistics/CCDF function:

Set resolution/measurement bandwidth > signal’s occupied bandwidth:

Set the number of counts to a value that stabilizes the measured CCDF curve;

Set the measurement interval as follows:

for continuous transmissions. set to 1 ms,

Record the maximum PAPR level associated with a probability of 0.1%.
2. Test setup for RF Conducted measurement

SFA EUT

S/G

4.2 Test Equipments
The following test equipments are used during tests
Equipment Manufacturer Model Next Cal.
Spectrum Analyzer Agilent E4440A 2014-01-27
\VVector Signal Generatol ROHDE&SCHWARZ SMBV100A 2014-01-25
Signal Generator HP E4432B 2014-01-27
Spectrum Analyzer ROHDE&SCHWARZ FSV 2014-01-27
Attenuator SRT F04-K1830-01 2014-01-27
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4.3.1 Test Results
(Downlink)-CDMA
Channel Freq (MHz) Power Output (dBm)
Low 1931.25 33.38
Mid. 1960.00 33.78
High 1993.75 32.02
(Downlink)-WCDMA
Channel Freq (MHz) Power Output (dBm)
Low 1932.50 33.63
Mid. 1962.50 33.59
High 1992.50 31.92
(Downlink)-GSM
Channel Freq (MHz) Power Output (dBm)
Low 1930.20 33.03
Mid. 1960.00 33.75
High 1989.80 32.14
(Downlink)-LTE 5M
Channel Freq (MHz) Power Output (dBm)
Low 1933.00 33.65
Mid. 1960.00 33.68
High 1992.00 31.56
(Downlink)-LTE 10M
Channel Freq (MHz) Power Output (dBm)
Low 1935.00 33.44
Mid. 1962.50 33.53
High 1990.00 31.62
(Downlink)-LTE 15M
Channel Freq (MHz) Power Output (dBm)
Low 1937.50 33.51
Mid. 1962.50 33.55
High 1987.50 31.84
(Downlink)-LTE 20M
Channel Freq (MHz) Power Output (dBm)
Low 1940.00 33.45
Mid. 1962.50 33.12
High 1985.00 32.19
Report Number : ESTR1308-023(1) EST-QP-20-01(0) 7 of 80
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Without AGC
(Downlink)-CDMA
Channel Freq (MHz) Power Output (dBm)
Low 1931.25 33.38
Mid. 1960.00 33.61
High 1993.75 32.00
(Downlink)-WCDMA
Channel Freq (MHz) Power Output (dBm)
Low 1932.50 33.55
Mid. 1962.50 33.50
High 1992.50 31.89
(Downlink)-GSM
Channel Freq (MHz) Power Output (dBm)
Low 1930.20 32.64
Mid. 1960.00 33.57
High 1989.80 32.10
(Downlink)-LTE 5M
Channel Freq (MHz) Power Output (dBm)
Low 1933.00 33.58
Mid. 1960.00 33.41
High 1992.00 31.53
(Downlink)-LTE 10M
Channel Freq (MHz) Power Output (dBm)
Low 1935.00 33.35
Mid. 1962.50 33.01
High 1990.00 31.58
(Downlink)-LTE 15M
Channel Freq (MHz) Power Output (dBm)
Low 1937.50 33.50
Mid. 1962.50 33.45
High 1987.50 31.81
(Downlink)-LTE 20M
Channel Freq (MHz) Power Output (dBm)
Low 1940.00 33.24
Mid. 1962.50 32.99
High 1985.00 32.07
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(Downlink)-CDMA

Channel Freq (MHz) PAPR(0.1%)
Mid. 1960.00 9.06
(Downlink)-WCDMA
Channel Freq (MHz) PAPR(0.1%)
Mid. 1962.50 4.58
(Downlink)-GSM
Channel Freq (MHz) PAPR(0.1%)
Mid. 1960.00 0.42
(Downlink)-LTE 5M
Channel Freq (MHz) PAPR(0.1%)
Mid. 1960.00 8.35
(Downlink)-LTE 10M
Channel Freq (MHz) PAPR(0.1%)
Mid. 1962.50 8.64
(Downlink)-LTE 15M
Channel Freq (MHz) PAPR(0.1%)
Mid. 1962.50 8.49
(Downlink)-LTE 20M
Channel Freq (MHz) PAPR(0.1%)
Mid. 1962.50 8.52
Report Number : ESTR1308-023(1) EST-QP-20-01(0) 9 of 80
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4.4 Test Plot

Downlink-CDMA
RF Power Output (LOW)

Agilent

Ch Freg
Channel Power

Ref Level Offset 30.50 dB

1.893125 GHz

Ref 41.5 dBm Atten 30 dB

Center 1.931 250 GHz
Res BW 13 kHz

#VBW 180 kHz
nnel Fower

33.38 dBm /1.2581 MHz

Trig Fraes

Averages: 100 -

Span 1.887 MHz

Sweep 17 ms (601 pts)

-27.61

al b

= t‘j,-"
dBm/Hz

Amplitude

N Axis Units

-
dEm

Reaf Lvl Offst
30.50 dB

Corrections  *

Ext Amp Sain
0.00 dB

Atlten Step
B

2d 10dE

Mlare
2of3

Copyright 2000-2006 Agilent Technologies

RF Power Qutput (MID)

Agilent

Ch Freqg 1.96 GHz

Channel Power

Integration BW 1.26200 MHz

Ref 41.5 dBm Atten 30 dB

Center 1.960 000 GHz

Trig Free

Averages: 100 -

Span 1.893 MH=z

MMeas Setup
Aovg MNumber

100

On Off
Avg Wode

Exp Eepeat
Integ BWY

1.26200 MMH=

Chan FPwr Span
1.89300000 MHz

Res BW 18 kHz #WVBW 180 kHz Sweep 17.08 ms (601 pts)
Ciptimize
Ref Lewel
i =Te=
1 of 2
RE Power Output (HIGH)
Agilent R T Swieepn

Ch Freg
Channel Power

Sweep Time 17.04 ms

1.98375 GHz

Ref 41.5 dBm Atten 30 dB

Center 1.993 750 GHz

Res BW 18 kHz #VBW 180 kHz

Trig  Free

Averages: 100 -

Span 1.889 MHz
Sweep 17.04 ms (601 pts)

ral Density

-28.98 dBm/Hz

Sweep Time

17.04 ms

Auto [ WE=Tal
Sweep

Single Cont
Auto Sweep

Time

Mo Aoy
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4.4 Test Plot

Downlink-WCDMA

RF Power Output (LOW)

Agilent R T MMeas Setup

Avg MNumber
Ch Freqg 1.9325 GH= Trig Free 100
Channel Power Averages: 100 | [ (i
Integration BW 4.15030 MHz Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
i Integ BWY

4 15030 MMHz

Chan FPwr Span
B5.22545000 MHz

Center 1.932 500 GHz Span 6.225 MHz
Res BW 56 kHz #WVBW 560 kHz Sweep 5.8 ms (601 pts)

Ciptimize
al ty Ref Lewel
-32.55 dBm/Hz More

1 of 2

RF Power Qutput (MID)

Agilent R T Meas Setup

Aovg MNumber
Ch Freqg 1.9625 GH= Trig Free 100
Channel Power Averages: 100 | [EEIES =
Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
F Integ BWY

414040 hHz

Chan FPwr Span
5.21060000 MHz

Center 1.962 500 GHz Span 6.211 MHz
Res BW 56 kHz #WVBW 560 kHz Sweep 5.8 ms (601 pts)

Ciptimize

Dens Ref Lewel

-32.58 dBm/Hz More
1 of 2

RF Power Output (HIGH)

Agilent R T MMeas Setup

Avg MNumber
Ch Freg 1.9925 GH=z Trig  Free 100
Channol Power Averagesitoo | [ERIEES off
Integration BW 4.18170 MHz Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
i Integ BWY

418170 MHz

Chan FPwr Span
B 27255000 MHz

Center 1.992 500 GHz Span 6.273 MHz
Res BW 62 kHz #VBW 620 kHz Sweep 4.3 ms (601 pts)

Optimize
k a Ref Lewvel
-34.29 dBm/Hz More
1 of 2
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4.4 Test Plot
Downlink-GSM
RFE Power Output (LOW)
d Agilent R T MMeas Setup
Avg MNumber
Ch Freqg 1.9302 GH= Trig Free 100
Channel Power Averages: 100 | [ o
Avg Wode
Exp Eepeat
Ref 41.5 dBm Atten 30 dB
F Integ BWY

245 294 kH=z

Chan FPwr Span
364.940555 kHz

Start 1.930 017 5 GH=z Stop 1.930 382 5 GH=z
Res BW 3.3 kHz H#WBW 33 kHz Sweep 97.84 ms (601 pts)

Ciptimize

r =l P g i Ref Lewel
33.03 dBm /243.2937 kHz -20.83 dBm/Hz More
1 of 2

ent Techhnolog

RF Power Qutput (MID)

- Agilent R T Meas Setup
Avg MNMumber
Ch Freqg 1.96 GHz Trig Free 100
Channel Power Averages: 100 - Dl i
Awvg Wode
Exp Repeat
Ref 41.5 dBm Atten 30 dB
F Integ BWY
246.855 kHz

Chan FPwr Span
370.282547 kHz

Center 1.960 000 0 GHz Span 370.3 kHz
Res BW 3.6 kHz #WBW 36 kHz Sweep 83.4 ms (601 pts)

Optimize

nel - | ] Ref Level
33.75 dBm /246.8554 kHz -20.17 dBm/Hz More
1 of 2

RF Power Output (HIGH)

Agilent R T MMeas Setup

Avg MNumber
Ch Freg 1.98958 GH=z Trig  Free 100
Channol Power Averages:iioo | [N off
Integration BW 246.940 kHz Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
i Integ BWY
246.940 kHz

Chan FPwr Span
370 409195 kHz

Center 1.989 800 0 GHz Span 370.4 kHz
Res BW 3.6 kHz H#VBW 36 kHz Sweep 33.44 ms (601 pts)
Optimize
al Den: Ref Level
-21.79 dBm/Hz More
1 of2

ilent Technol
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4.4 Test Plot

Downlink-LTE 5M
RF Power Output (LOW)

Agilent R T Swieepn

Sweep Time

Ch Freg 1.933 GHz Trig  Free 5.120 ms
Channel Power Averages: 100 N Auto L=
Sweep Time 5.120 ms Swesp
Single Cont

Ref 41.5 dBm ___Atten 30 dB AUto Sweeap
i Time

PMaorrm Aoy

Center 1.933 000 GHz Span 6.743 MHz
Res BW 62 kHz #VBW 620 kHz Sweep 5.12 ms (601 pts)

-32.87 dBmiHz

RF Power Qutput (MID)

Agilent R T Meas Setup

Aovg MNumber
Ch Freqg 1.96 GHz Trig Free 100
Channel Power Averages: 100 | [EEIES =
Integration BW 4.50030 MHz Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
F Integ BWY

4 50030 hHz

Chan FPwr Span
5.750453802 MHz

Center 1.960 000 GHz Span 6.75 MHz
Res BW 62 kHz #VBW 620 kHz Sweep 3.16 ms (601 pts)

Ciptimize

Zhannel YN T g ctral Dens Ref Lewel
33.68 dBm /4.5003 MHz -32.85 dBm/Hz More
1 of 2

RF Power Output (HIGH)

Agilent R T MMeas Setup

Avg MNumber
Ch Freqg 1.992 GHz Trig Free 100

Channel Power Awverages: 100 N On Off

Avg Wode
Exp Eepeat

Ref 415 dBm Atten 30 dB
F Integ BWY
4 50560 MHz

Chan FPwr Span
5.75340801 MHz

Center 1.992 000 GHz Span 6.758 MHz
Res BW 62 kHz #VBW 620 kHz Sweep 3.16 ms (601 pts)
Ciptimize
ral Die Ref Level
-34.98 dBm/Hz Moo
1 of 2

gilent Technologies
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4.4 Test Plot
Downlink-LTE 10M
RF Power Output (LOW)

33.44 dBm /8.9942 MHz

ilent Technolog

- Agilent R T Sweep
Sweep Time
Ch Freg 1.935 GHz Trig  Free 2.360 ms
Channel Power Averages: 100 - Suta tan
Swieep
Single Cont
Ref 41.5 dBm Atten 30 dB Auto Sweep
Time
Y OV A S AV FApuSupeapesu sy ppmp A Morm Acoy
Center 1.935 00 GHz Span 13.49 MHz
Res BW 130 kHz H#VBW 1.3 MHz Sweep 2.36 ms (601 pis)
Points
annel F r al O ity B01

-36.10 dBm/Hz

RF Power Qutput (MID)

Ref 41.5 dBm Atten 30 dB

Center 1.962 50 GHz
Res BW 130 kHz #VBW 1.3 MHz
el P

33.53 dBm /8.9520 MHz

ilent Technologies

Agilent R T Sweep
Sweep Time
Ch Freg 1.9625 GH=z Trig Free 2.320 ms
Channel Power Averages: 100 - Auto han)
Sweep Time 2.320 ms Sweep
Single Cont

Auto Sweep

Time
Morm Accy
Span 13.43 MHz
Sweep 2.32 ms (601 pts)
Points
EO01

RF Power Output (HIGH)

31.62 dBm /9.0297 MHz

2000-2006 Agilent Technologies

Agilent R T Swieepn
Sweep Time
Ch Freg 1.99 GHz Trig  Free 2.360 ms
Channel Power Averages: 100 - —— ity
Sweep
Single Cont
Ref 41.5 dBm Atten 30 dB Auto Swieep
Time
Mo Aoy
Center 1.990 00 GHz Span 13.54 MHz
Res BW 130 kHz #VBW 1.3 MHz Sweep 2.36 ms (601 pts)
Points
el F r al O 3 E01

-37.93 dBmiHz
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4.4 Test Plot
Downlink-LTE 15M
RF Power Output (LOW)

Agilent

Ch Freg
Channel Power

Sweep Time 1.480 ms

1.9375 GHz

Ref 41.5 dBm Atten 30 dB

Center 1.937 50 GHz

Res BW 200 kHz H#WVBW 2 MHz

annel P

33.51 dBm /13.4541 MHz

Trig  Free

Averages: 100 -

Span 20.18 MHz
Sweep 1.48 ms (601 pis)

1 =1 ] ¢
-37.78 dBm/Hz

Swieep
Sweep Time
1.480 ms
Auto kdan
Swieep
Single Cont
Auto Sweep
Time
IMorrm Acoy

RF Power Qutput (MID)

- Agilent

Ch Freqg

Channel Power

Center 1.962500000 GH=

1.89625 GH=

Ref 41.5 dBm Atten 30 dB

Center 1.962 50 GHz
Res BW 200 kHz H#VBW 2 MHz
annel F

33.55dBm /13.4445 MHz

R T

Trig Free

Averages: 100 -

Span 20.17 MHz
Sweep 1.48 ms (601 pts)

al {
-37.74 dBm/H=z

j| Auto

Freg/Channel

Center Freq
1.96250000 GHz

Start Freq
1.952416617 GHz

Stop Freg
1.97258339 GHz

CF Step
2.01B667700 MHz
kan

Fregq Offset
0.00000000 Hz

Signal Track
On Oif

RF Power Output (HIGH)

Agilent

Ch Freg
Channel Power

Integration BW 13.4805 MHz

1.896875 GHz

Ref 41.5 dBm Atten 30 dB

Center 1.987 50 GHz
Res BW 200 kHz H#VBW 2 MH=z
nel P r

31.84 dBm /13.4805 MHz

Trig  Free

Averages: 100 -

Span 20.22 MHz
Sweep 1.48 ms (601 pts)

]
-39.46 dBm/Hz

hMeas Setup

Avg MNumber
100
Off

Avg Wode
Eepeat

Integ BWY
13.4805 MHz

Chan FPwr Span
20 2207741 MHz

Optimize
Ref Lewvel

Mlare
1 of 2

Report Number : ESTR1308-023(1)

EST-QP-20-01(0)

15 of 80



/
f

» ESTECH CO., LTD.

\_ http://www.estech.co.kr

FCC ID : STE-APEX1933

4.4 Test Plot

Downlink-LTE 20M
RF Power Output (LOW)

Agilent R T Sweep
Sweep Time
Ch Freg 1.94 GHz Trig  Free 1.360 ms
Channel Power Averages: 100 - Suta tdan
Sweep Time 1.360 ms Sweep
Single Cont
Ref 41.5 dBm ___Atten 30 dB : Auto Sweep
i ] Tirne
Morm Acoy
Center 1.940 00 GHz Span 26.84 MHz
Res BW 240 kHz H#VBW 2.4 MHz Sweep 1.36 ms (601 pis)
Points
Channel Fower ctral Diensity 501

33.45dBm /17.8909 MHz -39.08 dBmiHz

Copyright 2000-2 pilent Technologies

RF Power Qutput (MID)

o edlew® 0000000000 @R W Sweep

Sweep Time

Ch Freqg 1.9625 GH= Trig Free 1.360 ms
Channol Powor Averagesioo | [ Man
Sweep Time 1.360 ms Sweep
Single Cont

Ref 41.5 dBm __Atten 30 dB N Auto Sweep
- Tirme

Blorm Aoy

Center 1.962 50 GHz Span 26.8 MHz
Res BW 240 kHz H#WVBW 2.4 MHz Sweep 1.36 ms (601 pts)

Channel P al Dens
33.12dBm /17.8682 MH=z -39.41 dBm/H=z

RF Power Output (HIGH)

Agilent R T MMeas Setup

Avg MNumber
Ch Freg 1.985 GHz Trig  Free 100
Channol Power Averages:iioo | [N off
Integration BW 17.9801 MHz Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
i Integ BWY

17.9301 hHz

Chan FPwr Span
26 9701823 MHz

Center 1.985 00 GHz Span 26.97 MHz
Res BW 240 kHz H#VBW 2.4 MH=z Sweep 1.4 ms (601 pts)
Optimize
al Density Ref Lewvel
-40.36 dBm/Hz More
1 of2

yright 2000-2006 Agilent Technologies
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4.4 Test Plot (Without AGC)
Downlink-CDMA
RFE Power Output (LOW)

Agilent R T Amplitude

Ch Freg 1.93125 GHz Trig  Free T Axis Linits

U Er — -
Ref Level Offset 30.50 dB Ref Lvl Offst
30.50 dB

Ref 41.5 dBm ___Atten 30 dB

Corrections  *

Ext Amp Gain

Center 1.931 250 GHz Span 1.887 MHz LoD EE
Res BW 18 kHz #VBW 180 kHz Sweep 17 ms (601 pts)
Atten Step
al Dens 2dB 10dE
-27.61 dBmiHz More

2of3

RF Power Qutput (MID)

Agilent R T Meas Setup

Aovg MNumber
Ch Freqg 1.96 GHz Trig Free 100
Channel Power Averages: 100 | [EEIES =
Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
F Integ BWY

126160 MH=

Chan FPwr Span
1.89240201 MHz

Center 1.960 000 GHz Span 1.892 MHz
Res BW 18 kHz #WVBW 180 kHz Sweep 17.08 ms (601 pts)

Ciptimize
: tral C Ref Lewel
-27.40 dBm/Hz More

1 of 2

RF Power Output (HIGH)

Agilent R T BV Avg

Res BEVy
Ch Freg 1.99375 GHz Trig  Free 15.0 kH=z

Channel Power Averages: 100 ] Auto kdan
Wideo BWY
180.0 kH=z

Auto hidan

Ref 41.5 dBm _ Atten 30 dB ] WEVWREW
[ i 1.00000
Auto han

Average
100
On Oif

Ay BV Type

Pt (RIS -
Center 1.993 750 GHz Span 1.885 MHz NS hdan
Res BW 18 kHz #VBW 180 kHz Sweep 17 ms (601 pts)

; el P r : al [
32.00dBm f1.2566 MHz -28.99 dBm/Hz SpaniRBwWy
106

Auto klan
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4.4 Test Plot (Without AGC)

Downlink-WCDMA

RF Power Output (LOW)

- Agilent R T Freg/Channel

Center Freq

Ch Freg 1.9325 GHz Trig Free 1. 932650000 GHz

Channel Power |Averages: 100 | |
Center 1.932500000 GHz Start Freg

1.92839552 GH=

Ref 41.5 dBm ___Atten 30 dB

Stop Freqg
1.93560148 GHz

CF Step
520 296000 kHz
B Auto hdan|

Freg Offset

Center 1.932 500 GHz Span 6.203 MHz |JEREEEEEEE RIS

Res BW 56 kHz #WVBW 560 kHz Sweep 5.8 ms (601 pts)

Signal Track
el F - 3 - al O 1% On Off

33.55dBm /4.1353 MHz -32.62 dBm/Hz

RF Power Qutput (MID)

Agilent R T Meas Setup

Avg MNumber
Ch Freg 1.9625 GH=z Trig  Free 100
Channel Power Averages:1o0 | [RjEeS £
Integration BW 4.13820 MHz Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
i Integ BWY

413520 MHz

Chan Pwir Span
5.207 30600 MHz

Center 1.962 500 GHz Span 6.207 MHz
Res BW 56 kHz H#VBW 560 kH=z Sweep 5.8 ms (601 pts)

Optimize
iannel F ? : ) : Ref Lewel
33.50 dBm /4.1382 MHz 2.67 dBm/Hz More

1 of 2

1kt 2000- ilent Technol

RF Power Output (HIGH)

=i Agilent R T MMeas Setup

Avg MNumber
Ch Freg 1.9925 GH=z Trig  Free 100
Channol Power Averagesitoo | [ERIEES off
Integration BW 4.15290 MHz Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
i Integ BWY

4.152890 MHz

Chan FPwr Span
B 22935602 MHz

Center 1.992 500 GHz Span 6.229 MHz
Res BW 56 kHz #VBW 560 kHz Sweep 5.3 ms (601 pts)

Optimize

Zhannel P g al D Ref Lewvel
31.89 dBm /4.1529 MHz -34.30 dBm/Hz More
1 of 2
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4.4 Test Plot (Without AGC)

Downlink-GSM
RFE Power Output (LOW)
Agilent R T Freg/iChannel
Ch Freg 19302 GHz Trig  Free | é%‘;géggu':ge'_ﬂ
Channel Power |Averages: 100 | |
Start Freq
1.92951804 GHz
Ref 41.5 dBm Atten 30 dB
Stop Freqg
1.93018196 GHz
CF Step
363920000 kHz
Auto k=Tl
Freg Offset

Center 1.930 200 0 GHz
Res BW 3.3 kHz H#VBW 33 kHz
r

32.64 dBm /242.6104 kHz

ent Techn

Span 363.9 kHz 0.00000000 Hz

Sweep 97.56 ms (601 pts)
Signal Track
al Density On Off

-21.21 dBm/Hz

RF Power Qutput (MID)

Agilent

Ch Freg
Channel Power

Center 1.960000000 GH=z

1.96 GHz

Ref 41.5 dBm Atten 30 dB

Center 1.960 000 0 GHz

Res BW 3.6 kHz #WVBW 36 kHz

R T Freg/Channel
Center Freq

Trig _Free | 4 oeonoooo GHz

Averages: 94 -

Start Freq
1.95981560 GHz

Stop Freqg
1.96018440 GH=z

CF Step
36.8800000 kH=z
J| Auto Ilan

Freg Offset

Span 368.8 kHz 000000000 Hz

Sweep 83.08 ms (601 pts)
Signal Track
On Off

-20.34 dBm/Hz

RF Power Output (HIGH)

Agilent

Ch Freg

Channel Power

Average 100

1.9858 GHz

Ref 41.5 dBm Atten 30 dB

Center 1.989 800 0 GHz
Res BW 3.6 kHz H#VBW 36 kHz
inel F r

32.10dBm /246.1729 kHz

BEWv Avg

Res EWi
36 kH=z
fdan

Wideo BWy
36.0 kH=z
fdan

WEWWREW
1.00000
fan

Trig Free

Awverages: 100 -

Auto

Average
100
Off

AvaivVBEWY Type
Puvr (RBAS)*
fdan

8 O

Span 369.3 kHz
Sweep 83.16 ms (601 pts)

Auto

-21.81 dBm/Hz

Span/RBWVY
106

Auto fan
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4.4 Test Plot (Without AGC)
Downlink-LTE 5M
RFE Power Output (LOW)

Agilent

Ch Freg 1.933 GHz
Channel Power

Ref 41.5 dBm

Atten 30 dB

Center 1.933 000 GHz
Res BW 62 kHz

#VBW 620 kHz

R T Meas Setup
Aveg MNumber
Trig Free 100
Averages: 100 | [ it
Avg Wode
Exp Eepeat
Integ BWY

4.49090 MHz

Chan FPwr Span
B 73635715 MHz

Span 6.736 MHz
Sweep 5.12 ms (601 pts)

Center 1.960 000 GHz
Res BW 62 kHz

12l B

#VBW 620 kHz

33.41 dBm /4.4990 MHz

ilent Technologies

Optimize
iannel P Ref Lewvel
33.58 dBm /4.4909 MHz 2.94 dBm/Hz More
1 of 2
RF Power Output (MID)
Agilent R T Meas Setup
Avg MNumber
Ch Freg 1.96 GH=z Trig Free 100
Channel Power Averages: 100 | (NS =
Integration BW 4.49900 MHz Avg Wode
Exp Repeat
Ref 41.5 dBm Atten 30 dB
Integ BWW

4.49900 KMHz

Chan Pwr Span
B. 74850801 MHz

Span 6.749 MHz
Sweep 5.16 ms (601 pts)
Qptimize
Ref Lewvel

MAore
1 of 2

RF Power Output (HIGH)

- Agilent

Ch Freg 1.992 GHz
Channel Power

Ref 41.5 dBm Atten 30 dB

Center 1.992 000 GHz
Res BW 62 kHz

1annel B

Integration BW 4.48950 MHz

#VBW 620 kHz

31.53 dBm /4.4895 MHz

R T MMeas Setup

Avg MNumber
Trig  Free 100

Averages: 100 - On Oiff

Avg Wode
Exp Eepeat

Integ BWY
448950 MHz

Chan FPwr Span
B 73425798 MHz

Span 6.734 MHz

Sweep 5.12 ms (601 pts)

Optimize

al Ref Lewvel

-34.99 dBm/Hz More
1 of 2
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4.4 Test Plot (Without AGC)

Downlink-LTE 10M
RF Power Output (LOW)

Agilent T MMeas Setup

Avg MNumber
Ch Freg 1.935 GHz Trig  Free 100
Channol Power Averagesitoo | [ERIEES off
Sweep Time 2.320 ms Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
Integ BWY

5.92720 MHz

Chan FPwr Span
13.39058159 MHz

Center 1.935 00 GHz
Res BW 130 kHz

Span 13.39 MHz

#VBW 1.3 MHz Sweep 2.32 ms (601 pts)

Optimize
ral De Ref Lewvel
33.35 dBm /8.9272 MHz -36.15 dBm/Hz More

1 of 2

jilent Technolog

RF Power Qutput (MID)

Agilent R T Sweep
Sweep Time
Ch Freqg 1.9625 GH= Trig Free 2.320 ms
Channol Power Averages:too | [N e
Sweep Time 2.320 ms Sweep
Single Cont

Ref 41.5 dBm Atten 30 dB

Auto Sweesp
Time

Morm Acoy

Center 1.962 50 GHz
Res BW 130 kHz

Span 13.43 MHz
Sweep 2.32 ms (601 pts)

#WVBW 1.3 MHz
ral Density
-36.51 dBm/Hz

RF Power Output (HIGH)

Agilent R T MMeas Setup

Avg MNumber
Ch Freg 1.99 GHz Trig  Free 100
Channol Power Averages:iioo | [N off
Integration BW 8.95140 MHz Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
Integ BWY

5.95140 MHz

Chan FPwr Span
13.427 1160 MHz

Center 1.990 00 GHz
Res BW 130 kHz

Span 13.43 MHz

#VBW 1.3 MHz Sweep 2.32 ms (601 pts)

Optimize
- nel P 18 I ral Ref Lewvel
31.58 dBm /8.9514 MHz -37.94 dBm/Hz More

1 of 2

gilent Technologies
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4.4 Test Plot (Without AGC)
Downlink-LTE 15M
RFE Power Output (LOW)

Agilent R T

Ch Freg
Channel Power

Sweep Time 1.840 ms

1.9375 GH=z Trig  Free

Averages: 100 -

Ref 41.5 dBm Atten 30 dB

Center 1.937 50 GHz
Res BW 180 kHz

Span 20.13 MHz
Sweep 1.84 ms (601 pts)

#VBW 1.8 MHz

ne

ctral [ .
-37.78 dBm/Hz

33.50dBm /13.4226 MHz

“gilent Technologies

hMeas Setup

Avg MNumber
100

On Off
Avg Wode

Exp Eepeat

Integ BWY
13.4226 MHz

Chan FPwr Span
20.1339240 MHz

Optimize
Ref Lewvel

Mlare

1 of 2

RF Power Qutput (MID)

Agilent R T

Ch Freqg

Channel Power

Sweep Time 1.840 ms

1.9625 GH= Trig Free

Averages: 100 -

Ref 41.5 dBm Atten 30 dB

Center 1.962 50 GHz
Res BW 180 kHz

Span 20.1 MHz

#WVBW 1.8 MHz Sweep 1.84 ms (601 pts)

Swieep
Sweep Time
1.840 ms
Auto k=Tl
Sweep
Single Cont
Auto Sweep
Time
Morm Aoy
Foints
BO1

RF Power Output (HIGH)

Agilent R T

Ch Freqg

Channel Power

Integration BW 13.4516 MHz

1.9875 GH= Trig Free

Averages: 100 -

Ref 41.5 dBm Atten 30 dB

Center 1.987 50 GHz
Res BW 200 kHz

Span 20.18 MHz
Sweep 1.48 ms (601 pts)

H#VBW 2 MHz
al Density
-39.47 dBm/Hz

ght 2000-2005 Agilent Technologies

hMeas Setup

Avg MNumber
100
Off

Avg Wode
Eepeat

Integ BWY
13.4516 MHz

Chan FPwr Span

201774241 MHz

Ciptimize
Ref Lewel

i =Te=
1 of 2
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4.4 Test Plot (Without AGC)
Downlink-LTE 20M
RFE Power Output (LOW)

Agilent R T MMeas Setup

Avg MNumber
Ch Freg 1.94 GHz Trig  Free 100
Channol Power Averages:iioo | [N off
Integration BW 17.8652 MHz Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
Integ BWY

Center 1.940 00 GHz
Res BW 240 kHz H#VBW 2.4 MH=z
iannel F

33.24 dBm /17.8652 MHz

17 .86652 MWHz

Chan FPwr Span
26 7975319 MHz

Span 26.8 MHz
Sweep 1.36 ms (601 pts)

Optimize

:r al O ¢ Ref Lewvel
39.28 dBm/Hz More
1 of 2

RF Power Qutput (MID)

Agilent R T Meas Setup

Aovg MNumber
Ch Freqg 1.9625 GH= Trig Free 100
Channel Power Averages: 100 | [EEIES =
Avg Wode
Exp Eepeat

Ref 41.5 dBm Atten 30 dB
Integ BWY

Center 1.962 50 GHz
Res BW 240 kHz H#VBW 2.4 MHz
annel F

32.99 dBm /17.8034 MHz

17.8034 wH=z

Chan FPwr Span
26.7051319 MHz

Span 26.71 MHz
Sweep 1.36 ms (601 pts)
Ciptimize
Ref Level

-39.52 dBm/Hz

i =Te=
1 of 2

RF Power Output (HIGH)

Agilent

Ch Freg
Channel Power

Integration BW 17.8954 MHz

1.985 GHz

Ref 41.5 dBm Atten 30 dB

Center 1.985 00 GHz
Res BW 240 kHz H#VBW 2.4 MH=z
iannel F

32.07 dBm /17.8954 MHz

ilent Technolog

R T Meas Setup
Aveg MNumber
Trig Free 100
Averages: 100 | [ it
Avg Wode
Exp Eepeat
Integ BWY

17.86954 hHz

Chan FPwr Span
268431322 MHz

Span 26.84 MHz
Sweep 1.36 ms (601 pts)

Optimize

al O Ity Ref Lewvel

-40.46 dBm/Hz More
1 of 2

yht 2000
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4.4 Test Plot

CCDF (CDMA)

Agilent

Ch Freg 1.96 GHz

dB

10,13 dB

ilent Technol

R T hWMeas Setup

MMeas BEvh
1.30000000 MHz

Counts
FO00.000 kpoints

Meas Interval
1.000 rms

Optimize
Ref Level

CCDF (WCDMA)

Agilent

2.00 dB

Ch Freg 1.9625 GHz

E T Sweep

Sweep Time

1.000 ms

Swwesp

Single Cont
FPoints

10000

CCDF (GSM)

Agilent

Ch Freg 1.96 GHz

Meas BW 270.0000000 kHz

100,00

10.00%

00001

R T MWMeas Setup

Meas B
270.000000 kHz

Counts
FO00.000 kpoints

Meas Interval
1.000 ms

Optimize
Ref Level
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4.4 Test Plot

CCDE (LTE 5MHz)

Agilent

Ch Freq 1.96 GH=z

Sweep Time 1.000 ms

dB
dB
dB
40 dB

| Sweep

Sweep Time
1.000 ms

Sweep
Single Cont
AlUto Swieep
Time
M aren|

FPoints
10000

Spectrum

Ref Level 40.00 dBm
Att 25 dB
SGL Count 100/100

30.50

1 ms & RBW 10 MHz

@ 1Sa Clrw

0.1 e
‘-M""-\-_\_
7

0.01 - e

1E-O

1E-04%

k.

1E-05
lcF 1.9625 Ghz & ‘Mean Pwr + 20.00 dB_
Complamantary Cumulative Distribution Function Samples: 65000

Mean Peak | Crest 10% | 1% | 0.1% | 0.01% |
Trace 1 32.54 dBm 42.52 dBm 9.98 dB 3.62 dB 6.72 dB 8.64 dB 9.54 dB

CCDE (LTE 15MHz)

Spectrum

oOffset 20.50 dB

Ref Level 40.00 dBm
Att 25 dB
SGL Count 100100
@153 Clrw

AQT

1 ms & RBW 20 MHz

0.01 >,

1E-03

1E-O4——

1E-O05

CF 1.9625 GHz

Mean Pwr + 20.00 dB

Complamaentary Cumulative Distribution Function
Crast

Samples: 65000
10%% | 1 i |

32.81 dBm 42.89 dBm 10.08 dB

Mean | Poak |
Trace 1
p——

0.1% | o0.01%6 |

3.65 dB 6.67 dB B8.49 dB 9.42 dB
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4.4 Test Plot

CCDE (LTE 20MHz)

Spectrum £ ectr z 1= m | r‘%:’
Ref Level 40.00 dBm offset 30.50 de

Att 25 dB AQT 1 ms & RBW 20 MHz

SGL Count 100/100
@153 Clrw

0.1

0.01

1E-03

1E-04 -

1E-05 >

LY
%
W X

ICF 1.9625 GHz Mean Pwr + 20.00 dB
[Complementary Cumulative Distribution Function Samples: 65000/

Mean | Peak | Crost | 10% | 1% | 0.1% | __0.01%
_Trace 1 32.48 dBm 42.54 dBm 10.05 dB 3.68 dB 6.78 dB B8.52 dB 9.30 dB
—
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5. Occupied Bandwidth

5.1 Test Procedure according to KDB971168 4.2

The spectrum analyzer center frequency is set to the nominal EUT channel center frequency. The
frequency span for the spectmm analyzer shall be set wide enough to capture all modulation
products including the emission skirts (i.e.. two to five times the OBW).

The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1 to 5 % of the anticipated
OBW. and the VBW shall be at least 3 times the RBW.

Set the reference level of the instrument as required to keep the signal from exceeding the
maximum input mixer level for linear operation. In general, the peak of the spectral envelope must
be at least 10log (OBW / RBW) below the reference level.

NOTE—Steps a) through c) may require iteration to adjust within the specified rolerances.
Set the detection mode to peak. and the trace mode to max hold..

Use the 99 % power bandwidth function of the spectrum analyzer (if available) and report the
measured bandwidth.

S/A EUT

S/G

5.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Next Cal.
Spectrum Analyzer Agilent E4440A 2014-01-27
Vector Signal Generator ROHDE&SCHWARZ SMBV100A 2014-01-25
Signal Generator HP E4432B 2014-01-27
Attenuator SRT F04-K1830-01 2014-01-27
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5.2 Test Results
(Downlink)-CDMA

Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1931.25 1.403
MID 1960.00 1.407
HIGH 1993.75 1.401
(Downlink)-WCDMA
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1932.50 4.683
MID 1962.50 4.670
HIGH 1992.50 4.645
(Downlink)-GSM
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1930.20 0.311
MID 1960.00 0.316
HIGH 1989.80 0.321
(Downlink)-LTE 5M
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1933.00 4.904
MID 1960.00 4.915
HIGH 1992.00 4.959
(Downlink)-LTE 10M
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1935.00 9.701
MID 1962.50 9.750
HIGH 1990.00 9.752
(Downlink)-LTE 15M
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1937.50 14.299
MID 1962.50 14.627
HIGH 1987.50 14.688
(Downlink)-LTE 20M
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1940.00 19.583
MID 1962.50 19.548
HIGH 1985.00 19.506
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Without AGC
(Downlink)-CDMA
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1931.25 1.392
MID 1960.00 1.404
HIGH 1993.75 1.392
(Downlink)-WCDMA
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1932.50 4.682
MID 1962.50 4.640
HIGH 1992.50 4.683
(Downlink)-GSM
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1930.20 0.315
MID 1960.00 0.316
HIGH 1989.80 0.315
(Downlink)-LTE 5M
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1933.00 4.899
MID 1960.00 4.827
HIGH 1992.00 4871
(Downlink)-LTE 10M
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1935.00 9.615
MID 1962.50 9.490
HIGH 1990.00 9.866
(Downlink)-LTE 15M
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1937.50 14.629
MID 1962.50 14.570
HIGH 1987.50 14.556
(Downlink)-LTE 20M
Channel Frequency(MHz) 26dB Bandwidth(MHz)
LOW 1940.00 19.594
MID 1962.50 19.009
HIGH 1985.00 19.554
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5.4 Test Plot
Downlink-CDMA
26dB Channel Bandwidith(LOW)

Agilent

Ch Freg 1.93125 GHz

Occupied Bandwidth

Ref 35 dBm

Atten 20 dB

Center 1.931 250 GHz
Res BW 27 kHz

Occupied Bandwidth
1.2581 MH=z

it Freq Error

VBW 270 kHz

R T hWeas Setup
Awvg Number
Trig  Free 10
1 W =
Avg Mode
Exp Repeat
Mlax Hold
On Off

Ccc BWY % P
99.00 %

OBW Spar
Span 3 MHz 3.00000000 kMH=
Sweep 3.8 ms (601 pts)

x dB
-26.00 dB

Optimize
Ref Level

Ch Freqg

Occupied Bandwidth

1.96 GHz

Center 1.960 000 GHz
Res BW 27 kHz

Occupied Bandwidth
1.2620 MHz

VBW 270 kHz

Meas Setup
Avg Mumber
10

On Oiff

Avg Wode
Exp Repeat

Mlas Hald
Dn Dff

Qoo BW % P
99.00 %

CBEWY Spar
Span 3 MHz 3.00000000 MHz
Sweep 3.8 ms (601 pts)

3 dBE
-26.00 dB

Cptimize
Ref Lewsl

26dB Channel Bandwidith(HIGH)

Agilent

Ch Freg
Occupied Bandwidth

1.99375 GHz

Ref 35 dBm Atten 20 dB

Start 1.992 250 GHz
Res BW 27 kHz

Occupied Bandwidth
1.2590 MHz

VBWW 270 kHz

E T Meas Setup
Avg Mumber
Trig  Free 10
Cin Off
Avg ode
Exp Eepeat
M@z Haold
On Off

Qcc BW % Puwr
99.00 %

OBWY Spar
3.00000000 MHz

Stop 1.995 250 GHz
Sweep 3.3 ms (601 pts)

x dB
-25.00 dB

Optimize
Ref Level
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Downlink-WCDMA
26dB Channel Bandwidith(LOW)

Agilent R T Meas Setup

Avg Mumber
Ch Freg 1.9325 GHz Trig  Free 10
Occupied Bandwidth _ - On Off
Span 10.00000000 MHz Avg Mode
Exp Repeat

Ref 35 dBm Atten 20 dB
Mlae Hold
On Off

Qcc BW % Puwr
99.00 %

OBWY Spar
Center 1.932 50 GHz Span 10 MHz |[EEEEEeEetiiiat
Res BW 91 kHz VBW 910 kHz Sweep 1.12 ms (601 pts)

dB
Occupied Bandwidth 0 26,00 4B

4.1503 MH
3 ke Optimize
Ref Level

Meas Setup
Avg Number
Ch Freqg 1.9625 GHz 10
Occupied Bandwidth On Off
Avg hode
Exp Eepeat
Mlane Hold
On Off

Qcc BW % Puwr
599.00 %

OBWY Spar
Center 1.962 50 GHz Span 10 MHz |JRGEEEEEEEERN L
Res BW 91 kHz VBW 910 kHz Sweep 1.12 ms (601 pts)

Occupied Bandwidth o a0

4.1404 MHz

Optimize
Ref Lewel

26dB Channel Bandwidith(HIGH)

Agilent R T Meas Setup
Avg Mumber
10

Ch Freg 1.9925 GHz Trig Free
Occupied Bandwidth On Off
Center 1.992500000 GHz Avg Mode
Exp Repeat
Ref 35 dBm Atten 20 dB
Mlae Hold
On Off

Qcc BW % Puwr
99.00 %

OBWY Spar
Center 1.992 50 GHz Span 10 MHz |[EEEEEeEetiiiat
Res BW 91 kHz VBW 910 kHz Sweep 1.12 ms (601 pts)

dB
Occupied Bandwidth : 26,00 4B

41817 MHz
Optimize
Ref Level
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Downlink-GSM
26dB Channel Bandwidith(LOW)
© Agilent R T | Meas Setup
Awg Number |
Ch Freg 1.9302 GHz 10
Occupied Bandwidth On ﬂf_
Avg Mode
Exp Repeat
e Hold.
On Off

Center 1.930 200 0 GHz
Res BW 4.7 kHz

Occupied Bandwidth
243.2937

VBW 47 kHz

Occ BW % Pt
99.00 %%

OBW Spar
500.000000 kHz

Span 500 kHz
Sweep 20.92 ms (601 pts)

» dB
-26.00 dBE

Optimize
Ref Lewvel

Ch Freg
Cccupied Bandwidth

1.96 GHz

Center 1.960 000 0 GHz
Res BW 4.7 kHz

Occupied Bandwidth
246.8554 kHz

1 H

VBW 47 kHz

Meas Setup
Avg Number
10

Diff

Avg hode
Repeat

Mlax Hold
Off

g

Qecc BW % Pusr
99.00 %

OBWY Spar
Span 500 kHz 500.000000 kH=
Sweep 20.92 ms (601 pis)

® dB
-26.00 dB

Optimize
Ref Level

26dB Channel Bandwidith(HIGH)

Agilent

Ch Freg
Occupied Bandwidth

1.9898 GHz

Ref 35 dBm
#Peak

Atten 20 dB

Center 1.9989 800 0 GHz
Res BW 4.7 kHz

Occupied Bandwidth
246.9402 kHz

0

VBW 47 kHz

B e

R T | Meas Setup

Avg Number |

10

Cn off

Ava Mode

Exp Repeat

Max Hold

. On Off

Occ BW % Pwi
99.00 %%

OBVY Spar
500.000000 kHz

Span 500 kHz
Sweep 20.92 ms (601 pis)

» dB
-26.00 dB

Optimize
Ref Lewvel
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Downlink-LTE 5M
26dB Channel Bandwidith(LOW)

Agilent R T Meas Setup

Avg Mumber
Ch Freg 1.933 GH=z Trig  Free 10
Occupied Bandwidth On Off
Avg ode
Exp Repeat
Atten 30 dB
Mlae Hold
Grarton. On Off
Oce BW % Puwr
99.00 %%
OBWY Spar
Center 1.933 00 GHz Span 10 MHz |[EEEEEeEetiiiat
Res BW 91 kHz VBW 910 kHz Sweep 1.12 ms (601 pts)
* dBE
-25.00 dB
mit Freg Error < Optimize
dth : ] Ref Level

it Agllent R T [ Meassewp
Avg Number
10

Ch Freqg 1.96 GH=
Occupied Bandwidth On Off
Avg hode
Exp Repeat

Ref 41.5 dBm Atten 30 dB
Ml Hold
On Off

O BWY %6 Puar
92,00 %%

OBEWY Spar
Center 1.960 00 GHz Span 10 MHz [[ESEee e et
Res BW 91 kHz VBW 910 kHz Sweep 1.12 ms (601 pts)

dB
Occupied Bandwidth 26,00 4B

4.5003 MH

Optimize
Ref Level

26dB Channel Bandwidith(HIGH)

Agilent R T Meas Setup
Avg Mumber
10

Ch Freg 1.992 GHz Trig Free
Occupied Bandwidth I . | O off
Avg ode
Exp Repeat
Ref41.5 dBm Atten 30 dB
Mlae Hold
On Off

Qcc BW % Puwr
99.00 %

OBWY Spar
Center 1.992 00 GHz Span 10 MHz |[EEEEEeEetiiiat
Res BW 91 kHz VBW 910 kHz Sweep 1.12 ms (601 pts)

dB
Occupied Bandwidth 26,00 4B

4. 5056 MHz
Optimize
Ref Level
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Downlink-LTE 10M
26dB Channel Bandwi

dith(LOW)

Agilent

Ch Freg
Occupied Bandwidth

Center 1.935 00 GHz
Res BW 180 kHz

Occupied Bandwidth

1.935 GHz

T

Trig  Free

Span 20 MHz

VBW 1.8 MHz Sweep 1 ms (601 pts)

8.9942 MHz

<Hz

Meas Setup
Avg Mumber
10
Cin Off
Avg ode
Exp Eepeat
M@z Haold
On Off

Qcc BW % Puwr
99.00 %

OBWY Spar
20.0000000 MHz

x dB
-25.00 dB

Optimize
Ref Level

Ch Freqg

Occupied Bandwidth

L

!
>

Center 1.962 50 GHz
Res BW 180 kHz

Occupied Bandwidth

1.9625 GHz

Atten 30 dB

LMY

Span 20 MHz
Sweep 1 ms (601 pts)

VBW 1.8 MHz

8.9520 MHz

Meas Setup
Avg Number
10
Cn Off
Avg hode
Exp Eepeat
Mlas Haold
On Off

Qcc BW % Puwr
599.00 %

OBWY Spar
20.0000000 MHz

x dB
-26.00 dB

Optimize
Ref Lewel

26dB Channel Bandwidith(HIGH)

Agilent

Ch Freg
Occupied Bandwidth

.99 GHz

Ref 41.5 dBm

Start 1.980 00 GHz
Res BW 180 kHz

Occupied Bandwidth

Trig  Free

Atten 30 dB

P .

Stop 2.000 00 GHz
Sweep 1 ms (601 pts)

VBW 1.8 MHz

9.0297 MHz

1 k

Meas Setup
Avg Mumber
10
Cin Off
Avg ode
Exp Eepeat
M@z Haold
On Off

Qcc BW % Puwr
99.00 %

OBWY Spar
20.0000000 MHz

x dB
-25.00 dB

Optimize
Ref Level

Report Number : ESTR1308-023(1)

EST-QP-20-01(0)

34 of 80



‘Fay ESTECH CO., LTD.
W1/ http://www.estech.co.kr

FCC ID : STE-APEX1933

Downlink-LTE 15M
26dB Channel Bandwidith(LOW)

Agilent R T Meas Setup

Avg Mumber

Ch Freg 1.9375 GHz Trig  Free 10
Occupied Bandwidth O Cif
Avg ode
Exp Repeat

Ref41.5 dBm Atten 30 dB
Mlae Hold
s i) DOn Off

Qcc BW % Puwr

99.00 %
OBWY Spar
Center 1.937 50 GHz Span 25 MHz |t
Res BW 240 kHz VBW 2.4 MHz Sweep 1 ms (601 pts)
" " x dB
Occupied Bandwidth -26.00 dE
13.4541 MH 00 dB
o o ; e Optimize
mit Freg Error 1 Hz Raf Level

Meas Setup
Avg Number
Ch Freqg 1.9625 GHz 10
Occupied Bandwidth Cn Ot
Avg hode
Exp Eepeat
Atten 30 dB
Mlas Haold
sl n On Dff
!III
B I , Occ BW 9% Py
Rk - 39.00 %
OBWY Spar
Center 1.962 50 GHz Span 25 MHz |[RecieE et
Res BW 240 kHz VBW 2.4 MHz Sweep 1 ms (601 pts)
n n x dB
Occupied Bandwidth -26.00 dB
13.4445 MHz
Optimize
Ref Lewel

Center 1.987 50 GHz Span 25 MHz [Kee
Res BW 240 kHz VBW 2.4 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth
13.4805 MHz

it Freq Error
dB B dth

G Aglent R _T_ [ Measseup

Avg Number
10

Ch Freg 1.9875 GHz
Cccupied Bandwidth On Off
Avg ode
Exp Repeat
Ref 41.5 dBm Atten 30 dB
Mlax Hold
On Oiff

Qoo BYY %% Pwar

99.00 %%

OBWY Spar
0000000 hHz

3 dB
-26.00 dE

Optimize
Ref Lewvel
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Downlink-LTE 20M
26dB Channel Bandwidith(LOW)

Agilent

Ch Freg 1.94 GHz

Occupied Bandwidth

Span 40.00000000 MHz

Ref 415 dBm Atten 30 dB

Center 1.940 00 GHz
Res BW 390 kHz

Occupied Bandwidth
17.8909 MHz

1 3k

Trig  Free

Mkr1 1.940 00 GHz
25.97 dBm

e o

];Ii o

Span 40 MHz
Sweep 1 ms (601 pts)

Meas Setup
Avg Number
10
Cn Off
Avg Mode
Exp Repeat
Mlax Hold
On Off

Qecc BW % Pusr
99.00 %

OBW Spar
400000000 kMHz

x dB
-25.00 dB

Optimize
Ref Level

Ch Freqg 1.9625 GHz

Occupied Bandwidth

SR SO

o= me SR

Center 1.962 50 GHz
Res BW 390 kHz

Occupied Bandwidth
17.8682 MHz

VBW 4 MHz

SRR Y

1
]'|1 <«

Span 40 MHz
Sweep 1 ms (601 pts)

Meas Setup
Avg Number
10

On Diff

Avg hode
Exp Eepeat

Mlas Haold
Dff

g

Qcc BW % Puwr
599.00 %

OBWY Spar
40.0000000 MHz

x dB
-26.00 dB

Optimize
Ref Lewel

26dB Channel Bandwidith(HIGH)

Agilent

Ch Freg 1.985 GHz

Occupied Bandwidth

A,

Center 1.985 00 GHz
Res BW 390 kHz

Occupied Bandwidth
17.9801

MHz

Trig  Free

Span 40 MHz
Sweep 1 ms (601 pts)

Meas Setup
Avg Mumber
10
Cin Off
Avg ode
Exp Eepeat
M@z Haold
On Off

Qcc BW % Puwr
99.00 %

OBWY Spar
40.0000000 MHz

x dB
-25.00 dB

Optimize
Ref Level
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5.4 Test Plot(Without AGC)
Downlink-CDMA
26dB Channel Bandwidith(LOW)

Agilent | Meas Setup
Avg Number
10

Ch Freqg 1.93125 GHz
Cccupied Bandwidth _On m.
Ava Maode
Exp Repeat
Ref 41.5 dBm Atten 30 dB
#Peak Max Hold
Off

Log
10 !
Occ BYWWY % Pwar
Offst | L - 99.00 %

COBW Spar

Center 1.931 250 GHz Y TEL ] °-00000000 MHz

#VBW 300 kHz Sweep 3.8 ms (601 pts)

B

Occupied Bandwidth o qauuxdg
1.2570 MHz -

EOE O Optimize

Ref Level

Sweep

Sweep Time
Ch Freqg 1.96 GH= 3.800 ms
Auto FAan

Occupied Bandwidth
Swiaap
Single Cont

Auto Swesp
Time
Morm Accy

Center 1.960 000 GHz Span 3 MHz
Res BW 27 kHz #VBW 300 kHz Sweep 3.8 ms (601 pts)

Occupied Bandwidth
1.2616 MHz

it Freq Error

26dB Channel Bandwidith(HIGH)

Agilent R T Meas Setup
Avg Mumber
10

Ch Freg 1.99375 GHz Trig  Free
Occupied Bandwidth B . | " o
Sweep Time 4.240 ms Avg Mode
Exp Repeat
Ref41.5 dBm Atten 30 dB
Mlae Hold
Dn it

Qcc BW % Puwr
99.00 %

OBWY Spar
3.00000000 MHz

Center 1.993 750 GHz Span 3 MHz
Res BW 27 kHz H#WBW 47 kHz Sweep 4.24 ms (601 pts)

dB
Occupied Bandwidth 0 26,00 4B
1.2566 MHz 28.00 o
Optimize
Ref Lewel
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Downlink-WCDMA
26dB Channel Bandwidith(LOW)

Agilent R T Meas Setup
Avg Mumber
Ch Freg 1.9325 GHz Trig  Free 10
Occupied Bandwidth On Off
Avg ode
Exp Repeat
Mlae Hold
On Off

Qcc BW % Puwr

99.00 %
OBWY Spar
Center 1.932 50 GHz Span 10 MHz [[ESEEEEEE Rt
Res BW 91 kHz #WVBW 300 kHz Sweep 1.16 ms (601 pts)
" " — x dB
Occupied Bandwidth O -26.00 dE
41353 MHz
KH Ciptimize
Ref Level
Meas Setup
Avg Number
Ch Freqg 1.9625 GHz 10
Occupied Bandwidth On Off
Avg hode
Exp Eepeat
Mlas Haold
On Dff

Qcc BW % Puwr

99.00 %
OBWY Spar
Center 1.962 50 GHz Span 10 MHz |[aaaaiiat
Res BW 91 kHz #VBW 300 kHz Sweep 1.16 ms (601 pts)
n n x dB
Occupied Bandwidth O 5 -26.00 dB
4.1382 MHz
Optimize
Ref Lewel

26dB Channel Bandwidith(HIGH)

Agilent RE T

Meas Setup
Avg Mumber
Ch Freg 1.9925 GHz Trig  Free 10
Occupied Bandwidth _ - On Off
Center 1.992500000 GHz Avg Mode
Exp Repeat
Ref41.5 dBm Atten 30 dB
Mlae Hold
On Off

Qcc BW % Puwr

99.00 %
OBWY Spar
Center 1.992 50 GHz Span 10 MHz |
Res BW 91 kHz #WVBW 300 kHz Sweep 1.16 ms (601 pts)
" " x dB
Occupied Bandwidth Oc ‘ : -26.00 dE
41529 MHz
Optimize
Ref Lewel
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Downlink-GSM
26dB Channel Bandwidith(LOW)

- Agilent Sweep

Sweep Time |

Ch Frag 1.9302 GHz Trig Free 20.84 ms |

Occupied Bandwidth m—m
Sweep Time 20.84 ms Sweep
Single Cont

Ref 41.5 dBm Atten 30 dB Auto Sweep |
Time

Center 1.930 200 0 GHz Span 500 kHz
Res BW 4.7 kHz H#VBW 300 kHz Sweep 20.84 ms (601 pts)

Occupied Bandwidth
242.6104 kHz

1

Adilent E T Meas Setup
Avg Number
Ch Freqg 1.96 GH= 10
Occupied Bandwidth On Lol
Avg hode
Exp Eepeat
Ref 415 dBm Atten 30 dB
Mlas Haold
On Off

el

Qcc BW % Puwr
599.00 %

OBWY Spar

Center 1.960 000 0 GHz Span 500 kHz [SeEREEEEEEREES

Res BW 4.7 kHz #VBW 300 kHz Sweep 20.84 ms (601 pts)

dB
Occupied Bandwidth 0 25,00 4B
245 8694 kHz :
Hz Optimize
R Ref Level

k:

26dB Channel Bandwidith(HIGH)

Agilent | Sweep

Sweep Time |
Ch Freqg 1.9898 GH= 20.84 ms |
Occupied Bandwidth m—,m
Sweep Time 20.84 ms Sweep
Single Cont
Ref 41.5 dBm Anen 30 dB Auto Sweep |
#Peak Tirme
Morm ACCY
Center 1.9989 800 0 GHz Span 500 kHz
Res BW 4.7 kHz H#VBW 300 kHz Sweep 20.84 ms (601 pts) i
Points

Occupied Bandwidth ) 3 601
246.1729 kHz ' : r i
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Downlink-LTE 5M
26dB Channel Bandwidith(LOW)

Agilent

Ch Freg
Occupied Bandwidth

Span 10.00000000 MHz

1.933 GH=z

Ref 41.5 dBm Atten 30 dB

ol

Center 1.933 00 GHz
Res BW 91 kHz

Occupied Bandwidth
4.4909 MHz

VBW 910 kHz

R T Meas Setup
Avg Mumber
10
Cin Off
Avg hode
Exp Eepeat
Mlas Haold
On iy

Qoo BYWW % Pwr
599.00 %

OBWY Spar
Span 10 MHz 10.0000000 hMHz
Sweep 1.12 ms (601 pts)

pgel=
-26.00 dB

Optimize
Ref Lewvel

Ch Freqg

Occupied Bandwidth

1.96 GHz

Atten 30 dB

?~;..

Center 1.960 00 GHz
Res BW 91 kHz

Occupied Bandwidth
4.4990 MHz

VBW 910 kHz

Meas Setup
Avg Number
10

On Diff

Avg hode

Exp Repeat

Mlas Haold
Dff

g

Qcc BW % Puwr
599.00 %

OBWY Spar
Span 10 MHz 10.0000000 rMHz
Sweep 1.12 ms (601 pts)

pgel=
-26.00 dB

Optimize
Ref Lewel

26dB Channel Bandwidith(HIGH)

Agilent

Ch Freg
Occupied Bandwidth

Sweep Time 1.120 ms

1.992 GHz

Ref 41.5 dBm Atten 30 dB

Center 1.992 00 GHz
Res BW 91 kHz

Occupied Bandwidth
4.4895 MHz

VBV 910 kHz

Meas Setup
Avg Mumber
10

Trig  Free

1 mE o

Avg ode
Exp Eepeat

M@z Haold
Dn Dff

Qcc BW % Puwr
99.00 %

OBWY Spar
10.0000000 MHz

Span 10 MHz
Sweep 1.12 ms (601 pts)

x dB
-25.00 dB

Optimize
Ref Level

Report Number : ESTR1308-023(1)

EST-QP-20-01(0)

40 of 80



» ESTECH CO., LTD.

vy ! http://www.estech.co.kr

FCC ID : STE-APEX1933

Downlink-LTE 10M
26dB Channel Bandwidith(LOW)

Agilent

Ch Freg 1.8935 GH=z

Occupied Bandwidth

Sweep Time 1.000 ms

Ref 41.5 dBm Atten 30 dB

Center 1.935 00 GHz
Res BW 180 kHz

Occupied Bandwidth
8.9272 MHz

mit Freg Error 1 kH=

VBW 1.8 MHz

Trig  Free

Span 20 MHz
Sweep 1 ms (601 pts)

oo de

Meas Setup
Avg Mumber
10
Cin Off
Avg ode
Exp Eepeat
M@z Haold
On Off

Qcc BW % Puwr
99.00 %

OBWY Spar
20.0000000 MHz

x dB
-25.00 dB

Optimize
Ref Level

Ch Freqg
Occupied Bandwidth

1.9625 GHz

Meas Setup
Avg Mumber
10
Cin Off
Avg Wode
Exp Repeat
Mlas Hald
On Off

Qoo BW % P

99.00 %
CBEWY Spar
Center 1.962 50 GHz Span 20 MHz [t et
Res BW 180 kHz VBW 1.8 MHz Sweep 1 ms (601 pts)
. n 3 dB
Occupied Bandwidth -26.00 dB
8.9519 MHz
it Frea Error Ophimize
it Freg Errar Ref Level
ilent Techn
26dB Channel Bandwidith(HIGH)
Agilent R T Meas Setup
Avg Mumber
Ch Freg 1.99 GHz Trig  Free 10
Occupied Bandwidth O Cif
Avg ode
Exp Eepeat
Ref 415 dBm Atten 30 dB
M@z Haold
On Off

Center 1.990 00 GHz
Res BW 180 kHz

Occupied Bandwidth
8.9514 MHz

k

VBW 1.8 MHz

Span 20 MHz
Sweep 1 ms (601 pts)

Qcc BW % Puwr
99.00 %

OBWY Spar
20.0000000 MHz

x dB
-25.00 dB

Optimize
Ref Level
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Downlink-LTE 15M
26dB Channel Bandwidith(LOW)

Agilent

Ch Freg
Occupied Bandwidth

1.9378 GHz

Ref 41.5 dBm Atten 30 dB

Center 1.937 50 GHz
Res BW 240 kHz

Occupied Bandwidth
13.4226 MHz

VBW 2.4 MHz

E T Meas Setup
Avg Mumber
Trig  Free 10
Cin Off
Avg ode
Exp Eepeat
M@z Haold
On Off

Qcc BW % Puwr
99.00 %

OBWY Spar
PYemp FR TR | 250000000 MHz
Sweep 1 ms (601 pts)

* dBE
-25.00 dB

Optimize
Ref Level

Ch Freqg

ied Bandwidth

1.9625 GHz

Meas Setup
Avg Number
10

On Diff

Avg hode
Exp Repeat

Mlas Hold
On Off

O BWY %6 Puar

Center 1.987 50 GHz
Res BW 240 kHz

Occupied Bandwidth
13.4516 MHz

kHz

VBW 2.4 MHz

92,00 %%
OBEWY Spar
Center 1.962 50 GHz Span 25 MHz |l
Res BW 240 kHz VBW 2.4 MHz Sweep 1 ms (601 pts)
" " x dB
Occupied Bandwidth -26.00 dE
13.4032 MHz
Optimize
Ref Level
26dB Channel Bandwidith(HIGH)
Agilent R T Meas Setup
Avg Mumber
Ch Freg 1.9875 GHz Trig  Free 10
Occupied Bandwidth O Cif
Sweep Time 1.000 ms Avg Mode
Exp Eepeat
Ref 415 dBm Atten 30 dB
M@z Haold
o rhocmpici On Ot

Qcc BW % Puwr
99.00 %

OBWY Spar
25.0000000 MHz

Span 25 MHz
Sweep 1 ms (601 pts)

x dB
-25.00 dB

Optimize
Ref Level
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Downlink-LTE 20M

26dB Channel Bandwidith(LOW)

VP

Agilent R T Meas Setup
Avg Mumber
Ch Freg 1.94 GHz Trig  Free 10
Occupied Bandwidth On Off
Avg ode
Exp Eepeat
Atten 30 dB
M@z Haold
Lpsirpmaprir Dn Off
[
!
> Cce BV % Py
. 99.00 %
OBWY Spar
Center 1.940 00 GHz Span 40 MHz [[ReSEEEeEE Rt
Res BW 390 kHz Sweep 1 ms (601 pts)
" " x dB
Occupied Bandwidth -26.00 dE
17.8652 MH o0 48
Tr it Freq Error Rgfplfl g\w:gle
Meas Setup
Avg Number
Ch Freg 1.9625 GHz 10
Occupied Bandwidth On Off
Avg hode
Exp Repeat
Mlas Hold
bt b On Off

O BWY %6 Puar

b fom P

Ch Freg 1.985 GHz
Occupied Bandwidth

Sweep Time 1.000 ms

Ref 41.5 dBm Atten 30 dB

Center 1.985 00 GHz
Res BW 390 kHz

Occupied Bandwidth

Errar

99.00 %
OBEWY Spar
Center 1.962 50 GHz Span 40 MHz | iat
Res BW 390 kHz Sweep 1 ms (601 pts)
dB
Occupied Bandwidth 26,00 4B
17.8034 MHz
Optimize
Ref Lewel
26dB Channel Bandwidith(HIGH)
Agilent R T Meas Setup

Trig  Free
1 N on
Avg ode
Exp Repeat
Mlae Hold
On Off

17.8954 MHz

Avg Mumber
10

Qcc BW % Puwr
99.00 %

OBWY Spar
Span 40 MHz 40.0000000 rHz
Sweep 1 ms (601 pts)

x dB
-25.00 dB

Optimize
Ref Level
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6. Out of Band , Band Edge Emission, Intermodulation

6.1 Test Procedure
The level of the carrier and the various conducted spurious and harmonic frequencies is measured by means of

acalibrated spectrum analyzer. The spectrum is scanned from the lowest frequency generated in the equipment
upto 20GHz. Set the RES BW to 1% of the emission bandwidth to show compliance with the -13dBm, limit, in

thelMHz bands immediately outside and adjacent to the top and bottom edges of the frequency block

6.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Next Cal.
Spectrum Analyzer Agilent E4440A 2014-01-27
Vector Signal Generator ROHDE&SCHWARZ SMBV100A 2014-01-25
Signal Generator HP E4432B 2014-01-27
Attenuator SRT F04-K1830-01 2014-01-27
Power divider PULSAR PS4-24-452/10S 2014-01-27
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6.3 Test Results (Downlink)
Band Edge Channel Frequency Result Limit Margin
LOW 1931.25 -23.47 -13.00 10.47
(CDMA)
HIGH 1993.75 -23.27 -13.00 10.27
LOW 1931.25 -36.76 -13.00 23.76
Out of Band MID 1960.00 36.97 13.00 23.97
(CDMA) ' — — '
HIGH 1993.75 -36.57 -13.00 23.57
Intermodulation Result Limit Margin
(CDMA) -23.24 -13.00 10.24
sand Edge |0 S e
(WCDMA) ' — — '
HIGH 1992.50 -23.27 -13.00 10.27
Out of Band LOW 1932.50 -36.76 -13.00 23.76
(WCDMA) MID 1962.50 -36.97 -13.00 23.97
HIGH 1992.50 -36.57 -13.00 23.57
Intermodulation Result Limit Margin
(WCDMA) -23.44 -13.00 10.44
Band Edge Channel Frequency Result Limit Margin
(GSM) LOW 1930.20 -23.47 -13.00 10.47
HIGH 1989.80 -23.27 -13.00 10.27
LOW 1930.20 -36.76 -13.00 23.76
Out of Band
(GSM) MID 1960.00 -36.97 -13.00 23.97
HIGH 1989.80 -36.57 -13.00 23.57
Intermodulation Result Limit Margin
(GSM) -23.64 -13.00 10.64
Band Edge Channel Frequency Result Limit Margin
LOW 1933.00 -23.47 -13.00 10.47
(LTE 5M)
HIGH 1992.00 -23.27 -13.00 10.27
Out of Band LOW 1933.00 -36.76 -13.00 23.76
(LTE 5M) MID 1960.00 -36.97 -13.00 23.97
HIGH 1992.00 -36.57 -13.00 23.57
Intermodulation Result Limit Margin
(LTE 5M) -22.77 -13.00 9.77

Note : Measurements made with 100 kHz RBW. Correction factor of 10log(1 MHz/100 kHz)
will lead to a 10 dB conservative increase in the measured power.
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Band Edge [— 01—
(LTE 10M) : : : :

HIGH 1990.00 -23.58 -13.00 10.58
LOW 1935.00 -35.70 -13.00 22.70
Out of Band MID 1962.50 3557 13.00 2257
(LTE 10M) : = = :
HIGH 1990.00 -38.14 -13.00 25.14
Intermodulation Result Limit Margin
(LTE 10M) -22.35 -13.00 9.35
ooscage [ | ey | Fol || e
(LTE 15M) : — = :
HIGH 1987.50 -23.77 -13.00 10.77
out of Band LOW 1937.50 -36.97 -13.00 23.97
(LTE 15M) MID 1962.50 -38.81 -13.00 25.81
HIGH 1987.50 -36.14 -13.00 23.14
Intermodulation Result Limit Margin
(LTE 15M) -23.49 -13.00 10.49
Channel Frequenc Result Limit Margin
Band Edge LOW 19?13 ooy 27 ;jo -1; olo 14 fcl)
(LTE 20M) : : : :
HIGH 1985.00 -25.36 -13.00 12.36
LOW 1940.00 -37.82 -13.00 24.82
Out of Band MID 1962.50 35.10 13.00 22.10
(LTE 20M) : = = :
HIGH 1985.00 -36.37 -13.00 23.37
Intermodulation Result Limit Margin
(LTE 20M) -23.65 -13.00 10.65

Note : Measurements made with 100 kHz RBW. Correction factor of 10log(1 MHz/100 kHz)
will lead to a 10 dB conservative increase in the measured power.
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6.4 Test Plot (Band Edge)
Downlink CDMA

PLOTS OF EMISSION BAND EDGE(LOW)

E T

Mkr1 1.929 992 GHz
-23.470 dBm

= Agilent

Ref 33 dBm Atten 20 dB

13.0

¢8m 1.929892000 GH24|—|—

Lgav |-23.470 dBm
100
w1 s2

S3 FS g et
R Ll

AAS

Center 1.930 000 GHz
#Res BW 100 kHz

Span 5 MHz

VBW 100 kHz Sweep 1.92 ms (601 pts)

PLOTS OF EMISSION BAND EDGE(HIGH)
- Agilent

R T

Mkr1 1.995 067 GHz
-23.270 dBm

Ref 33 dBm Atten 20 dB

Marker

1.995067000 R —————

—23 270 dBm ' o

e NPT

13.0
dBm

LghAwv
100
W1 52

e TN Ve T P STy Cr

Center 1.995 000 GHz
#Res BW 100 kH

Span 5 MHz

VBW 100 kHz Sweep 1.92 ms (601 pts)

| Marker

Select Marker
1 2 3 4

Marmal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair

Span Center

Ot

hlore
1 of 2

Mlarker

Select Marker
1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref

Span Pair

Span Center

off

Wlore
1 of 2

Report Number : ESTR1308-023(1) EST-QP-20-01(0)

47 of 80



(Fay ESTECH CO., LTD.
\_/ http://www.estech.co.kr

FCC ID : STE-APEX1933

Downlink WCDMA

PLOTS OF EMISSION BAND EDGE(LOW)
. Agilent

E T

| Marker

Mkr1 1.930 00 GHz
Ref 33 dBm Atten 20 dB 27.298 dBm 1Se'e§t Maarker )
Mormal
Delta
Delta Pair
(Tracking Ref)
Ref A
l|4«.l,n,g.‘a»-1r,-.n__.1,‘..11,"4'I|-_.;J'|.u!¢"'
Span Pair
Span Center
.-|-‘,n-'.n1.,-.-e_,.-,-,-.a..._.',-.u,n.w—.-'—:‘-'."“rl Off
Center 1.930 00 GHz Span 20.1 MHz 1“’10?59
#Res BW 100 kHz VBW 100 kHz Sweep 7.68 ms (601 pts)
PLOTS OF EMISSION BAND EDGE(HIGH)
e Agilent R T MWarker
Mkr1 1.995 00 GHz
Ref 33 dBm Atten 20 dB 25.340 dBm 1Se|e§t Maarker .
Mormal
I._,fi‘-""u-""“‘"\'f“'"-*-'“r"'l‘
/ L
|' Delta
i
- . L —l— .
aem [1.995000000 GHz a Dfltag”c;lr
- FacKin B
Leav |-25.340 dBm Ret 4
100 : X
" _
w1 S2 LI SRy Span Pair
T e g | BEE Center
Off
Center 1.995 00 GHz Span 20.1 MHz 1"‘1'?;9

#Res BW 100 100 kHz

Sweep 7.68 ms (601 pis)
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Downlink GSM

PLOTS OF EMISSION BAND EDGE(LOW)

E T

Mkr1 1.929 987 GHz
-29.485 dBm

= Agilent

Ref 33 dBm Atten 20 dB

ha Ty
LM
. s Y by
{ il
3

11.929987000 GHz——

-29.485 dBm '

dBm
Lghv
100
W1 S2

N g Rt

AA

Center 1.930 000 GHz
#Res BW 10 k

Span 2 MHz

VBW 10 kHz Sweep 76.28 ms (601 pts)

PLOTS OF EMISSION BAND EDGE(HIGH)

i Agilent BT

Mkr1 1.990 027 GHz

Ref 33 dBm Atten 20 dB -27.438 dBm

‘,."“‘-.a;‘||.1“|
'L1
Marker / \

-13.0 ] !
a8m 1.990027000 GHz—+—+—+—

-27.438 dBm l.l" l

[RE

Lo

LghAwv
100 i |

i =P
]

L}
.

"~1..'ﬁ-‘..~¢-*-p,~\.,u'-,«,.

W1 S2 s

3 FSrheitnputih nryseing? T NPT PP

Center 1.990 000 GHz
#Res BW 10 kHz

Span 2 MHz

VBW 10 kHz Sweep 76.28 ms (601 pts)

| Marker

Select Marker

1 2 3 4

Marmal

Delta

Delta Pair
{Tracking Ref)

Ref A

Span Pair

Span Center

Ot

hlore
1 of 2

Mlarker

Select Marker

1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)

Ref A

Span Pair

Span Center

off

Wlore
1 of 2
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Downlink LTE 5M

PLOTS OF EMISSION BAND EDGE(LOW)
w Agilent

E T

Mkr1 1.929 97 GHz

Ref 33 dBm Atten 20 dB -27.436 dBm

ek 'u.'r‘.'LI_.-,;.,.t-\'w.v-;‘ﬁhl

1.929970000 GHZ4"—"7
|

-27.436 dBm . |I
L "1,l‘r‘v.J.-'-;-'-f'm'.,‘\-,-f‘u_,ik.,,.ﬂ.-

dBm
Lghv
100
W1 S2
83 FS
AA
a(f):
FTun
Swp

T el

Center 1.930 00 GHz
#Res BW 100 kH

Span 20 MHz

VBW 100 kHz Sweep 7.64 ms (601 pts)

PLOTS OF EMISSION BAND EDGE(HIGH)
w Agilent

E T
Mkr1 1.995 97 GHz
-23.435 dBm

Ref 33 dBm Atten 20 dB

FL'1.J‘-‘|-‘_I-h*‘r"-ﬂfﬂmhru\f"‘i“ﬁ“l

o [Marker—|| ‘

¢8m 1.995970000 GHZ—|—
Lgav [-23.435 dBm l

1 u u A ;}-.»,-.\.-.,H-ip«"d."\-l' H v

l1.l'~‘4"\'|"1'Q"I.'|'-'1_""'(rJ|\-l'AI"$”'-\u'|'u¥’.'
y
!

W1 S2 \

I"‘f-
A 2 T

Center 1.995 00 GHz
#Res BW 100 kHz

Span 20 MHz

VBW 100 kHz Sweep 7.64 ms (601 pts)

hlarker

Select Marker

1 2 3 4

Marmal

Delta

Delta Pair
{Tracking Ref)

Ref A

Span Pair

Span Center

Ot

hlore
1 of 2

Mlarker

Select Marker

1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)

Ref A

Span Pair

Span Center

off

Wlore
1 of 2
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Downlink LTE 10M

PLOTS OF EMISSION BAND EDGE(LOW)
w Agilent

E T

Mkr1 1.930 00 GHz

Ref 33 dBm Atten 20 dB 27.171 dBm

r.l‘.‘\.ﬂ-rl__d,mg.1._,.a'\lo,,'-vJ,U.--ﬂw,.\-.-u.‘u|

1 3
9*"-‘1!“"‘ l‘n_."'-r,,n-f.ﬁni'.«lr-,
4

1.930000000 GHz
-27.171 dBm

dBm

Lghv
100
W1 S2

It Lt A (.-J‘.‘-v'u'-vr-.l_‘-r.-)"'

Center 1.930 00 GHz
#Res BW 100 kH

Span 30 MHz

VBW 100 kHz Sweep 11.44 ms (601 pts)

PLOTS OF EMISSION BAND EDGE(HIGH)
w Agilent

R T

Mkr1 1.996 65 GHz

Ref 33 dBm Atten 20 dB -23.582 dBm

|.,.-.‘;;»44_‘__.,.._..,-1-. P TI S -

| |
DL [Marker |
dBm 1 996650000 GHz

-23.582 dBm o

\
T R et il et \‘--\.,..II

LghAwv
100
W1 52

Center 1.995 00 GHz
#Res BW 100 kHz

Span 30 MHz

VBW 100 kHz Sweep 11.44 ms (601 pts)

hlarker

Select Marker

1 2 3 4

Marmal

Delta

Delta Pair
{Tracking Ref)

Ref A

Span Pair

Span Center

Ot

hlore
1 of 2

Mlarker

Select Marker

1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)

Ref A

Span Pair

Span Center

off

Wlore
1 of 2
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Downlink LTE 15M

PLOTS OF EMISSION BAND EDGE(LOW)
w Agilent

E T

Mkr1 1.930 00 GHz
-28.275 dBm

Ref 33 dBm Atten 20 dB

T A;.f..-.4I,»}.w-‘.'l.-.-‘r.-.ﬂ\ﬁnl.l._l-.l

!
l'|'i'l"f"a-‘\"ﬂn-"I«L’L|'

Center 1.930 00 GHz
#Res BW 100 kH

Span 40 MHz

VBW 100 kHz Sweep 15.28 ms (601 pts)

PLOTS OF EMISSION BAND EDGE(HIGH)
w Agilent

R T

Mkr1 1.999 33 GHz

Ref 33 dBm Atten 20 dB -23.765 dBm

I Tt e i o e by

|
Marker
1.999330000 GHz
-23.765 dBm

i
)

-13.0
dBm
LghAwv
100
W1
s3

/
-.,.'n'-"ri'r\‘-.\'rf""'

s2
FS

Center 1.995 00 GHz
#Res BW 100 kHz

Span 40 MHz

VBW 100 kHz Sweep 15.28 ms (601 pts)

hlarker

Select Marker

1 2 3 4

Marmal

Delta

Delta Pair
{Tracking Ref)

Ref A

Span Pair

Span Center

Ot

hlore
1 of 2

Mlarker

Select Marker

1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

off

Wlore
1 of 2
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Downlink LTE 20M

PLOTS OF EMISSION BAND EDGE(LOW)
w Agilent

E T

Mkr1 1.930 00 GHz
-27.101 dBm

Ref 33 dBm Atten 20 dB

(gl b ey e,

1.930000000 GHz
-27.101 dBm

dBm
Lghv
100
W1 S2
83 FS
AA
a(f):
FTun
Swp

1) i'l."n"“‘l.-ll'u\-fk

gy o Ltmg s AP O bt s

Center 1.930 00 GHz
#Res BW 100 kH

Span 50 MHz

VBW 100 kHz Sweep 19.08 ms (601 pts)

PLOTS OF EMISSION BAND EDGE(HIGH)
w Agilent

R T

Mkr1 1.995 00 GHz

Ref 33 dBm Atten 20 dB -25.361 dBm

pREAA S T e gl st o, heyand

Marker
1.995000000 GHz
-25.361 dBm

a

LghAwv
100 |
w1 s2)

g

S3 FS

Center 1.995 00 GHz
#Res BW 100 kHz

Span 50 MHz

VBW 100 kHz Sweep 19.08 ms (601 pts)

hlarker

Select Marker

1 2 3 4

Marmal

Delta

Delta Pair
{Tracking Ref)

Ref A

Span Pair

Span Center

Ot

hlore
1 of 2

Mlarker

Select Marker

1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)

Ref A

Span Pair

Span Center

off

Wlore
1 of 2

Report Number : ESTR1308-023(1) EST-QP-20-01(0)

53 of 80



‘Lo ESTECH CO., LTD.

\_/ http;//'www.estech.co.kr

FCC ID : STE-APEX1933

6.4 Test Plot (Out of Band)
Downlink CDMA

PLOTS OF EMISSION Out of Band (LOW)

Agilent

Ref 33 dBm Atten 20 dB

Start 30 MHz

#Res BW 100 kHz VBW 100 kHz

R T

Mkr1 13.52 GHz
-36.76 dBm

Stop 25.00 GHz |

Sweep 3.011 s (8192 pis)

Atten 20 dB

£15.390000000 GH=z

-36.97 dBm

Start 30 MHz

#Res BW 100 kHz VBW 100 kHz

Mkr1 15.39 GHz
-36.97 dBm

Stop 25.00 GHz |

Sweep 3.011 s (8192 pts)

Atten 20 dB

+16.380000000 GH=z
-36.57 dBm

Start 30 MHz
#Res BW 100 kHz VBW 100 kHz

Mkr1 16.38 GHz
-36.57 dBm

Stop 25.00 GHz |

Sweep 3.011 s (8192 pis)

Feak Search

Mext Feak
MNext Pl Right
Mext Pl Left
rIN Search
Fhk-Fk Search

Melkr & CF

More
1 of2

FPeak Search

MNext Fealk
Next Pl Right
MNext Pl Left
i Search
FPk-Fk Search

Mker © TR

More
1 of 2

Marker
Select Marker

MNaormal

Delta

Delta Pair

[Tracking Ref]
Ref

Iy

Span Fair
Span Center

Off

Mlore
1 of 2
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Downlink WCDMA
PLOTS OF EMISSION Out of Band (LOW)
Agilent R T Peak Search
Mkr1 14.09 GHz
Ref 33 dBm Atten 20 dB -36.21 dBm Mext Peak
Mext Pl Right
MNext Pl Left
+14.090000000 GH=z Min Search
-36.21 dBm
Plk-Fk Search
Felber @ CF
hlore

Center 13.26 GHz Span 26.49 GHz
#Res BW 100 kHz VBW 1 MHz Sweep 2.445 s (8192 pts)

Copyright 2000-2006 Agilent Technologies

1 of2

PLOTS OF EMISSION Out of Band (MID)

Agilent R T Peak Search
Mkr1 19.89 GHz
Ref 33 dBm Atten 20 dB -35.96 dBm MNext Peal

Mesd Pl Right

Mext Pk Left

119.890000000 GH=z

-35.96 dBm Mlin Search

FPk-Fk Search

Mlker &1 CF

Mlore

Center 13.26 GHz Span 26.49 GHz 1of2

#Res BW 100 kHz VBW 1 MHz Sweep 2.445 s (8192 pts)

Agilent Technologies

PLOTS OF EMISSION Out of Band (HIGH)

Agilent R T Fealk Search

Mkr1 14.57 GHz
Ref 33 dBm Atten 20 dB -36.49 dBm Next Pealk

Mext Pl Right
MNext Pl Left

+14. 570000000 GH=z :
. kAN Search

-36.49 dBm

Plk-Fk Search

telker & CF

hlore

Center 13.26 GHz Span 26.49 GHz | 1 of2

#Res BW 100 kHz VBW 1 MHz Sweep 2.445 s (8192 pts)
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Downlink GSM
PLOTS OF EMISSION Out of Band (LOW)

R T Peak Search

Mkr1 25.88 GHz
Ref 43 dBm Atten 30 dB -23.37 dBm Next Pealk

Agilent

Mext Pk Right

MNext Pl Left

25.880000000 GH=z e
|-23.37 dBm = eare

| FPk-Fk Search

telker & CF

Start 30 MHz Stop 26.49 GHz | 1“’10?59
#Res BW 100 kHz VBW 1 MHz Sweep 2.443 s (8192 pts)

Copyright 2000-2006 Agilent Technologies

PLOTS OF EMISSION Out of Band (MID)
Agilent E T Peak Search
Mkri 13.92 GHz
Ref 43 dBm Atten 30 dB 25.88 dBm MNext Pealk

Mesd Pl Right

Mext Pk Left

13.920000000 GHz i Searen
|-25.88 dBm i =eare

FPk-Fk Search

Mlker &1 CF

Start 30 MHz Stop 26.49 GHz | 1“’10?59
#Res BW 100 kH VBW 1 MHz Sweep 2.443 s (8192 pts)

PLOTS OF EMISSION Out of Band (HIGH)

Agilent

R T Peak Search

Mkr1 14.07 GHz
Ref 43 dBm Atten 30 dB -26.42 dBm Next Pealk

Mext Pk Right

MNext Pl Left

14.070000000 GHz :
kAN Search

|-26.42 dBm

Plk-Fk Search

telker & CF

Start 30 MHz Stop 26.49 GHz | 1“’10?59
#Res BW 100 kHz VBW 1 MHz Sweep 2.443 s (8192 pts)
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Downlink LTE 5M
PLOTS OF EMISSION Out of Band (LOW)
Agilent R T Fealk Search
Mkr1 13.88 GHz
Ref 33 dBm Atten 20 dB -36.88 dBm Mext Peak
Mext Pl Right
MNext Pl Left
+13.880000000 GH=z i S "
-36.88 dBm et
Plk-Fk Search
Felber @ CF
hlore

Start 30 MHz Stop 25.00 GHz |
#Res BW 100 kHz VBW 100 kHz Sweep 3.011 s (8192 pts)

Copyright 2000-2006 Agilent Technologies

1 of2

PLOTS OF EMISSION Out of Band (MID)

Agilent R T Peak Search
Mkr1 13.88 GHz
Ref 33 dBm Atten 20 dB -36.28 dBm MNext Peal

Mesd Pl Right

Mext Pk Left

13.880000000 GH=z

-36.28 dBm Mlin Search

FPk-Fk Search

Mlker &1 CF

Mlore

Start 30 MH=z Stop 25.00 GHz 1of2

#Res BW 100 kHz VBW 100 kHz Sweep 3.011 s (8192 pts)

Agilent Technologies

PLOTS OF EMISSION Out of Band (HIGH)

Agilent R T Fealk Search

Mkr1 13.85 GHz
Ref 33 dBm Atten 20 dB -36.90 dBm Next Pealk

Mext Pl Right
MNext Pl Left

+13.850000000 GH=z :
N kAN Search

-36.90 dBm

Plk-Fk Search

telker & CF

hlore

Start 30 MHz Stop 25.00 GHz 1of2

#Res BW 100 kHz VBW 100 kHz Sweep 3.011 s (8192 pts)
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Downlink LTE 10M

PLOTS OF EMISSION Out of Band (LOW)

Agilent

Ref 33 dBm Atten 20 dB

13.450000000 GH=z
-35.70 dBm

Center 13.26 GHz
#Res BW 100 kHz

VBW 1 MHz

R T Peak Search

Mkr1 13.45 GHz
-35.70 dBm

MNext Feak

Mext Pk Right

MNext Pl Left

kAN Search

Plk-Fk Search

Atten 20 dB

£16.140000000 GH=z
-35.57 dBm

Center 13.26 GHz

#Res BW 100 kHz VBW 1 MHz

Felber @ CF
Span 26.49 GHz | 1“’10?59
Sweep 2.445 s (8192 pts)
Mlarker

Mkr1 16.14 GHz

35.57 dBm Select Marker

Mormal

Delta

Delta Pair

[Tracking Ref]
Ref

iy

Span Pair
Span Center

Off

Mlore

Span 26.49 GHz 1of2

Sweep 2.445 s (8192 pts)

Atten 20 dB

+3.600000000 GH=z
-38.14 dBm

Center 13.26 GHz
#Res BW 100 kHz

VBW 1 MHz

FPeak Search

Mkr1 3.60 GHz
-38.14 dBm

MNext Feak

Mext Pk Right

MNext Pl Left

kAN Search

| Pl-Fk Search

telker & CF

hlore

Span 26.49 GHz 1of2

Sweep 2.445 s (8192 pts)

Copyright 2000-2005 Agilent Technologies
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Downlink LTE 15M
PLOTS OF EMISSION Out of Band (LOW)
Adilent R T FPeak Search
Mkrl 6.75 GHz
Ref 33 dBm Atten 20 dB -36.97 dBm Mext Peak
Mext Pl Right
MNext Pl Left
+6.750000000 GH=z hin S -
-36.97 dBm H=eate
Plk-Fk Search
Felber @ CF
hlore

Center 13.26 GHz "  Span 26.49 GHz
#Res BW 100 kHz VBW 1 MHz Sweep 2.445 s (8192 pts)

Copyright 2000-2006 Agilent Technologies

1 of2

PLOTS OF EMISSION Out of Band (MID)

Agilent R T Peak Search
Mkr1 3.10 GHz
Ref 33 dBm Atten 20 dB -38.81 dBm MNext Peal

Mesd Pl Right

Mext Pk Left
+3.100000000 GH=z i -
_ 1M 2garc
-38.81 dBm
1 : ey Flk-FPk Search
Mller @ CF
Center 13.26 GHz Span 26.49 GHz 1”1?59

#Res BW 100 kHz VBW 1 MHz Sweep 2.445 s (8192 pts)

Agilent Technologies

PLOTS OF EMISSION Out of Band (HIGH)

Agilent R T Fealk Search

Mkr1 14.48 GHz
Ref 33 dBm Atten 20 dB -36.14 dBm Next Pealk

Mext Pl Right
MNext Pl Left

+14.480000000 GH=z :
. kAN Search

-36.14 dBm

Plk-Fk Search

telker & CF

hlore

Center 13.26 GHz Span 26.49 GHz | 1 of2

#Res BW 100 kHz VBW 1 MHz Sweep 2.445 s (8192 pts)
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Downlink LTE 20M

PLOTS OF EMISSION Out of Band (LOW)

Agilent

Ref 33 dBm Atten 20 dB

+13.480000000 GH=z
-37.82 dBm

Center 13.26 GHz

#Res BW 100 kHz VBW 1 MHz

R T

Mkr1 13.48 GHz
-37.82 dBm

Span 26.49 GHz

Sweep 2.445 s (8192 pts)

Atten 20 dB

23.010000000 GH=z

-35.10 dBm

Center 13.26 GHz

#Res BW 100 kHz VBW 1 MHz

Mkr1 23.01 GHz
-35.10 dBm

Span 26.49 GHz |

Sweep 2.445 s (8192 pts)

Atten 20 dB

+14.490000000 GH=z
-36.37 dBm

Center 13.26 GHz
#Res BW 100 kHz

VBW 1 MHz

Mkr1 14.49 GHz
-36.37 dBm

Span 26.49 GHz
Sweep 2.445 s (8192 pts)

Marker

Select Marker
1 2 3 4

MNaormal

Delta

Delta Pair
[Tracking Ref]
Ref .y

Span Fair
Span Center

Off

hlore
1 of 2

FPeak Search

MNext Feak

Mesd Pl Right

Mext Pk Left

Min Search

FPk-Fk Search

Mlker &1 CF

Mlore
1of2

FPeak Search

MNext Feak

Mext Pk Right

MNext Pl Left

kAN Search

Plk-Fk Search

telker & CF

& hlore
1 of 2

Copyright 2000-2005 Agilent Technologies
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6.4 Test Plot (Intermodulation)

PLOTS OF Intermodulation (Downlink CDMA)
FPealk Search
Mkr1 3.092 GHz
Atten 20 dB 2324 dBm Mext Pealk
MNext Pl Right
MNext Pl Left
Min Search

Start 30 MHz
VBW B MHz

#Res BW 1 MHz

Sweep 8.737 ms (8192 pts)

Pk-Pk Search

Mller @ CF

hore

Stop 5.000 GHz 10f2

PLOTS OF Intermodulation (Downlink CDMA)
0 Agilent R T Pealk Search
Mkr1 25.20 GHz
Ref 35 dBm Atten 10 dB -29.46 dBm Mext Pealk
Mext Pk Right
MNext Pk Left
Min Search

125.200000000 GHz
-29.46 dBm

Start 5.00 GHz
VBW 8 MHz

#Res BW 1 MHz

Copyright 2000-2006 Agilent Technologies

FPk-Plk Search

Mlkr @ CF

More

Stop 26.50 GHz 10f2

Sweep 54.06 ms (8192 pts)

PLOTS OF Intermodulation (Downlink WCDMA)

R T Pealk Search

Agilent

Ref 415 dBm Atten 20 dB

3.100000000 GH=z

Start 30 MHz

#Res BW 1 MHz
4 .gilent Technaolr

MM&

VBW 8 MHz

Mkr1 3.100 GHz

-23.44 dBm MNext Peak

MNext Pk Right
MNext Pk Left
Min Search

Pk-Plk Search

Mlkr @ CF

More

Stop 5.000 GHz 10f2

Sweep 8.737 ms (8192 pts)
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PLOTS OF Intermodulation (Downlink WCDMA)

Agilent R T
Mkr1 25.25 GHz
Ref 35 dBm Atten 10 dB -29.06 dBm Mext Pealk

FPealk Search

Mext Pk Right

Mext Pl Left

125.250000000 GH=z

-29.06 dBm Kin Search

Pk-Pk Search

Mkr @ CF

More
1 of2

Stop 26.50 GHz
VBW 8 MHz Sweep 54.06 ms (8192 pts)

Agilent R T
Mkr1 3.085 GHz
Ref41.5 dBm Atten 20 dB 23.64 dBm Mext Peak

Peak Search

Mext Pl Right

MNext Pk Left

3.085000000 GHZz :
Min Search

MWM FleFlcSearch

Mlkr @ CF

More

Start 30 MHz Stop 5.000 GHz 10f2

#Res BW 1 MHz VBW 3 MHz Sweep 8.737 ms (8192 pts)

Copyright 2000-: Agilent Technologies

PLOTS OF Intermodulation (Downlink GSM)

Agilent R T Feak Search
Mkr1 2526 GHz
Ref 35 dBm Atten 10 dB 2957 dBm Hext Peals

MNext Pk Right

MNext Pk Left

125.260000000 GH=z

29 57 dBm Min Search

Pk-Plk Search

Mlkr @ CF

More

Start 5.00 GHz Stop 26.50 GHz 10f2

#Res BW 1 MHz Sweep 54.06 ms (8192 pts)

Agilent Technologies
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PLOTS OF Intermodulation (Downlink LTE 5M)

Agilent RE T hAarker
Mkr1 3.056 GHz
Ref 41.5 dBm Atten 20 dB 2277 dBm

Select Marlker
1

MNormal

Delta

Delta Pair
[Tracking Ref)
ef o

R

Span Pair
Span Center

Off

Start 30 MHz Stop 5.000 GHz 1““;?59

#Res BW 1 MHz VBW 38 MH=z Sweep 8.737 ms (8192 pts)

Copyright 2000-2006 Agilent Technologies

PLOTS OF Intermodulation (Downlink LTE 5M)

Agilent R T
Mkr1 25.89 GHz
Ref 35 dBm Atten 10 dB -28.46 dBm Mext Pealk

Peak Search

Mext Pl Right

MNext Pk Left

125.890000000 GH=z

-28.46 dBm Win Search

FPk-Plk Search

Mlkr @ CF

Center 15.75 GHz Span 21.5 GHz 1“%?58

#Res BW 1 MHz VBW 3 MHz Sweep 54.06 ms (8192 pts)

Copyright 2000-: Agilent Technologies

PLOTS OF Intermodulation (Downlink LTE 10M)

Agilent R T
Mkr1 3.146 GHz
Ref 41.5 dBm Atten 20 dB -22.35 dBm Mext Pealk

FPealk Search

Mext Pk Right

Mext Pl Left
Min Search
Lgav | -22 .35 dBm
M1 S2
S3 FS Pk-Pk Search
AR
=) :
FTun Nkr @ CF
Swp
Start 30 MHz Stop 5.000 GHz 1“";?59

#Res BW 1 MHz VBW 8 MHz Sweep B.737 ms (8192 pts)

o Peak Found
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PLOTS OF Intermodulation (Downlink LTE 10M)

Peak Search
Mkr1 2527 GHz
Ref 35 dBm Atten 10 dB -29.56 dBm Hext Peals

MNext Pk Right

MNext Pk Left

125.270000000 GH=z
-29.56 dBm

Min Search

Pk-Plk Search

Mlkr @ CF

More

Center 15.75 GHz Span 21.5 GHz 10f2

#Res BW 1 MHz Sweep 54.06 ms (8192 pts)

Copyright 2000-2006 Agilent Technologies

FPeak Search
Mkr1 3.133 GHz
Atten 20 dB -23.49 dBm MNext Peak

MNext Pk Right
MNext Pk Left
Min Search
Fk-Flk Search

Mlkr @ CF

More

Start 30 MHz Stop 5.000 GHz 10f2

#Res BW 1 MHz VBW 3 MHz Sweep 8.737 ms (8192 pts)

Peak Search
Mkr1 25.54 GHz
Atten 10 dB 27.95 dBm IMNext Pealk

Mesxt Pl Right

MNext Pk Left

125.540000000 GHz

-27.95 dBm Win Search

Pk-Plk Search

Mlkr @ CF

More

Center 15.75 GHz Span 21.5 GHz 10f2

#Res BW 1 MHz Sweep 54.06 ms (8192 pts)

gilent Technolo
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PLOTS OF Intermodulation (Downlink LTE 20M)

- Agilent

Ref 41.5 dBm
#Peak

Atten 20 dB

Lgfw 1-23.65 dBm

M1 S2
53 FS
AR
() :
FTun
Swp

Start 30 MHz
#Res BW 1 MHz

VBW 8 MHz

R T

Mkr1 3.141 GHz
-23.65 dBm

Peak Search

Mext Peak

MNext Pk Right

MNext Pk Left

Min Search

Pk-Plk Search

Mlkr @ CF

Stop 5.000 GHz o

1of2
Sweep 8.737 ms (8192 pts)

PLOTS OF Intermodulation (Downlink LTE 20M)

L Agilent

Ref 35 dBm Atten 10 dB

125.550000000 GHz
-29.27 dBm

Lgfw

M1 S2

wif):
FTun
Swp

Center 15.75 GHz
VBW 8 MH=z

R T

Mkr1 25.55 GHz
-29.27 dBm

Peak Search

Mext Pealk

Mext Pk Right

Mext Pl Left

Min Search

PPl Search

Mlkr @ CF

More

Span 21.5 GHz 10f2

Sweep 54.06 ms (8192 pts)
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Without AGC
PLOTS OF Intermodulation (Downlink CDMA)

R T

Mkrl1 3.077 GHz
Ref 41.5 dBm Atten 20 dB 23.92 dBm MNext Peak

Adgilent FPeak Search

MNext Pk Right

MNext Pk Left

3.077000000 GH=z )
Min Search

Pk-Plk Search

Mlkr @ CF

Start 30 MHz Stop 5.000 GHz 1““;?59

#Res BW 1 MHz VBW 38 MH=z Sweep 8.737 ms (8192 pts)

Copyright 2000-2006 Agilent Technologies

PLOTS OF Intermodulation (Downlink CDMA)

Agilent R T Feak Search
Mkr1 25.29 GHz

Ref 35 dBm Atten 10 dB -29.38 dBm Hext Peals

Mext Pk Right

MNext Pk Left

125.290000000 GH=z

29 38 dBm Min Search

Pk-Plk Search

Mlkr @ CF

Start 5.00 GHz Stop 26.50 GHz 1““;?59

#Res BW 1 MHz VBW 3 MHz Sweep 54.06 ms (8192 pts)

gilent Technolo

PLOTS OF Intermodulation (Downlink WCDMA)

R T

Mkr1 3.100 GHz
Ref 415 dBm Atten 20 dB -24.04 dBm MNext Pealk

Adgilent FPeak Search

MNext Pk Right

MNext Pk Left

Min Search

Pk-Plk Search

Mlkr @ CF

Start 30 MHz Stop 5.000 GHz 1““;?59

#Res BW 1 MHz VBW 38 MH=z Sweep 8.737 ms (8192 pts)

Copyright 2000-2006 Agilent Technolc
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PLOTS OF Intermodulation (Downlink WCDMA)

Agilent R T Feak Search
Mkr1 25.15 GHz
Ref 35 dBm Atten 10 dB 29.11 dBm Hext Peals

MNext Pk Right

MNext Pk Left

125.150000000 GH=z

29 11 dBm Min Search

Pk-Plk Search

Mlkr @ CF

Start 5.00 GHz Stop 26.50 GHz 1““;?59

#Res BW 1 MHz VBW 38 MH=z Sweep 54.06 ms (8192 pts)

ilent Technologies

PLOTS OF Intermodulation (Downlink GSM)

Agilent E T Feak Search
Mkr1 3.091 GHz
Ref 41.5 dBm Atten 20 dB 24.20 dBm MNext Peal

Mext Pl Right

MNext Pk Left

Min Search

FPk-Plk Search

Mlkr @ CF

Start 30 MHz Stop 5.000 GHz 1““;?59

#Res BW 1 MHz VBW 3 MHz Sweep 8.737 ms (8192 pts)

Agilent RE T
Mkr1 26.12 GHz
Atten 10 dB 2773 dBm Hext Peals

Peak Search

MNext Pk Right

MNext Pk Left

126.120000000 GH=z

27 73 dBm Min Search

Pk-Plk Search

Mlkr @ CF

Start 5.00 GHz Stop 26.50 GHz 1““;?59

#Res BW 1 MHz VBW 38 MH=z Sweep 54.06 ms (8192 pts)

ilent Technologies
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PLOTS OF Intermodulation (Downlink LTE 5M)

Peak Search
Mkr1 3.098 GHz
Ref41.5 dBm Atten 20 dB 23.36 dBm Mext Peak

MNext Pk Right

MNext Pk Left

Min Search

Pk-Plk Search

Mlkr @ CF

More

Start 30 MHz Stop 5.000 GHz 10f2

#Res BW 1 MHz VBW 38 MH=z Sweep 8.737 ms (8192 pts)
Mo Peak Found

Peak Search
Mkr1 26.29 GHz
Ref 35 dBm Atten 10 dB 2975 dBm Hext Peals

Mext Pk Right

MNext Pk Left

126.290000000 GH=z

29 75 dBm Min Search

Pk-Plk Search

Mlkr @ CF

More

Center 15.75 GHz Span 21.5 GHz 10f2

#Res BW 1 MHz VBW 3 MHz Sweep 54.06 ms (8192 pts)

Peak Search
Mkr1 3.131 GHz
Ref41.5 dBm Atten 20 dB 22.53 dBm Mext Peak

MNext Pk Right

MNext Pk Left

3.131000000 GHZz|

Min Search
WMM Pk-Plk Search
Mk @ CF
Start 30 MHz Stop 5.000 GHz 1““;?59

#Res BW 1 MHz VBW 38 MH=z Sweep 8.737 ms (8192 pts)

yright 2000-2006 Agilent Technologies
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PLOTS OF Intermodulation (Downlink LTE 10M)

Peak Search
Mkr1 26.03 GHz
Atten 10 dB 29.73 dBm IMNext Pealk

Mesxt Pl Right

MNext Pk Left

126.030000000 GHz

-29.73 dBm —t 1 1 T Min Search

Pk-Plk Search

Mlkr @ CF

More

Center 15.75 GHz Span 21.5 GHz 10f2

#Res BW 1 MHz VBW 3 MHz Sweep 54.06 ms (8192 pts)

Agilent Technologies

PLOTS OF Intermodulation (Downlink LTE 15M)

Agilent R T
Mkr1 4.558 GHz
Ref 41.5 dBm Atten 20 dB -24.10 dBm Mext Pealk

FPealk Search

Mext Pk Right

Mext Pl Left
Min Search
Lgav =24 10 dBm
M1 S2
53 FS . FPl-Plk Search
AR ;
1(f):
FTun MAler @ CF
Swp
Start 30 MHz Stop 5.000 GHz 1[*\.:13?5:3

VBW 8 MHz Sweep B.737 ms (8192 pts)

Agilent Technologies

PLOTS OF Intermodulation (Downlink LTE 15M)

Agilent R T
Mkr1 25.11 GHz
Ref 35 dBm Atten 10 dB -29.46 dBm Mext Pealk

FPealk Search

Mext Pk Right

Mext Pl Left

125.110000000GHz_ | [N
_29.46 dBm 1 =eare

Pk-Pk Search
Illkr © CF

More
1 of2

Center 15.75 GHz Span 21.5 GHz
VBW 8 MHz Sweep 54.06 ms (8192 pts)

Copyright 2000-2005 Agilent Technologies
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PLOTS OF Intermodulation (Downlink LTE 20M)

R T

Mkr1 3.166 GHz
-24.22 dBm

Agilent

Ref 41.5 dBm
#Peak

Atten 20 dB

3.166000000 GH=z

Start 30 MHz
#Res BW 1 MHz

Stop 5.000 GHz
Sweep B.737 ms (8192 pts)

VBW 8 MHz

FPealk Search

MNext Pealk

Mext Pk Right

Mext Pl Left

Min Search

Pk-Pk Search

Mkr @ CF

More
1 of2

PLOTS OF Intermodulation (Downlink LTE 20M)

R T

Mkr1 25.35 GHz
-29.27 dBm

- Agilent

Ref 35 dBm Atten 10 dB

-13.0
dBm

125.350000000 GH=z
-29.27 dBm

Lgfw

M1 S2

Center 15.75 GHz
#Res BW 1 MHz

Span 21.5 GHz

VBW 8 MHz Sweep 54.06 ms (8192 pts)

Peak Search

Mext Peak

MNext Pk Right

Mext Pl Left

Min Search

FPlk-Pk Search

Mkr @ CF

More
1 of2
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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 ADVANTEST R3273 110600592 2014-01-26
Signal Generator HP 83620B 3722A00463 2014-01-27
TEST Receiver ROHDE & SCHWARZ ESCI7 1166.5950.07 2014-01-25
TEST Receiver ROHDE & SCHWARZ ESCI7 100185 2014-01-25
Logbicon Antenna SCHWARZBECK VULB 9168 237 2014-01-24
PREAMPLIFIER AGILENT 8449B 3008A00595 2014-01-25
Signal Generator HP E4432B GB40050840 2014-01-27
Signal Generator ROHDE & SCHWARZ SMBV100A 256663 2014-01-25
Horn Antenna SCHWARZBECK BBHA 9120 D 469 2013-10-21
Horn Antenna SCHWARZBECK BBHA 9120 D 352 2014-05-13
7.3 Test Setup
Test setup for 30 MHz to 1 GHz
Turn Table |
| EUT |
f Coaxial
Power Cable D_Bin Cable
| . >
Ii Sround Plane
EMI Receiver |
Test setup for abovel GHz
: T — Antenna Tower
se--m 3m ..;_.; ........ { | — Horn Antenna
4m
Spectrum
o E\ﬁ;\ Analyzer
T i L
' \? . [ —]
Turn 03m © Im \
2 § OO
Tl ? : '?' “JAm plifier R g
! ! I 1
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7.4 Test Results
Downlink
CDMA(LOW)
Frequency Receiver Correction Factor(dB) ERP(dBm) Limit@em|  Polari
(MHz)  |Reading(dBuVv| AG(Bi) | CL(dB) |SG Reading| Result (dBm)| Polarity
3862.50 42.70 12.41 13.84 -53.40 -54.83 -13.00
3862.50 43.27 12.41 13.84 -49.10 -50.53 -13.00
CDMA(MID)
Frequency Receiver Correction Factor(dB) ERP(dBm) Limit@Bm)| Polar
(MHz)  |Reading(dBuV| AG(dBd) | CL(dB) |SG Reading| Result olarity
3920.00 42.59 12.42 13.90 -50.30 -51.78 -13.00
3920.00 42.16 12.42 13.90 -50.80 -52.28 -13.00
CDMA(HIGH
Frequency Receiver Correction Factor(dB) ERP(dBm) Limit@em|  Polari
(MHz)  |Reading(dBuVv| AG(dBd) | CL(dB) |SG Reading| Result (dBm)) Polarity
3987.50 42.80 12.43 13.68 -51.20 -52.45 -13.00
3987.50 42.67 12.43 13.68 -50.40 -51.65 -13.00
Remark

* For GSM and WCDMA bands do not measure because the signal is noise floor.

* 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)
Note : Measurements made with 100 kHz RBW. Correction factor of 10log(1 MHz/100 kHz)
will lead to a 10 dB conservative increase in the result value.

Report Number : ESTR1308-023(1)

EST-QP-20-01(0)

72 of 80




(Fay ESTECH CO., LTD.

/) http;)/www.estech.co.r FCCID: STE-APEX1933
7.4 Test Results
Downlink
LTE(LOW)
Frequency Receiver Correction Factor(dB) ERP(dBm) Limit@em|  Polari
(MHz)  |Reading(dBuVv| AG(Bi) | CL(dB) |SG Reading| Result (dBm)| Polarity
3865.00 42.80 12.41 13.84 -60.70 -62.13 -13.00
3865.00 42.55 12.41 13.84 -50.10 -51.53 -13.00
LTE(MID)
Frequency Receiver Correction Factor(dB) ERP(dBm) Limit@Bm)| Polar
(MHz)  |Reading(dBuV| AG(dBd) | CL(dB) |SG Reading| Result olarity
3920.00 43.43 12.42 13.90 -50.20 -51.68 -13.00
3920.00 42.60 12.42 13.90 -51.70 -53.18 -13.00
LTEHIGH)
Frequency Receiver Correction Factor(dB) ERP(dBm) Limit@em|  Polari
(MHz)  |Reading(dBuVv| AG(dBd) | CL(dB) |SG Reading| Result (dBm)) Polarity
3985.00 43.02 12.43 13.68 -50.40 -51.65 -13.00
3985.00 43.20 12.43 13.68 -50.00 -51.25 -13.00
Remark

* For GSM and WCDMA bands do not measure because the signal is noise floor.

* 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)
Note : Measurements made with 100 kHz RBW. Correction factor of 10log(1 MHz/100 kHz)
will lead to a 10 dB conservative increase in the result value.
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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 £1ppm of the center frequency.

Eut S/A

Temp./Humi. Chamber

S/G
8.2 Test Equipments
The following test equipments are used during tests
Equipment Manufacturer Model Next Cal.
Spectrum Analyzer Agilent E4440A 2014-01-27
Slidacs Digitek power - N/A
Tem/Hum Chamber TABAI ESPEC CORP PSL-2GT 2014-01-28
Vector Signal Generator ROHDE&SCHWARZ SMBV100A 2014-01-25
Signal Generator HP E4432B 2014-01-27
Attenuator SRT F04-K1830-01 2014-01-27
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Downlink

Operting Frequency : 1,960,000,000

Channel : MID

Reference Voltage : 110.00 VAC

Deviatin Limit : 1.00000

Voltage Power Temperature Frequency Deviation
(%) (VAC) (C) (H2)
100 +20C (Ref) 1,959,999,985 0.000015
100 -30 1,959,999,990 0.000010
100 -20 1,959,999,990 0.000010
100 -10 1,959,999,975 0.000025
100 0 1,959,999,990 0.000010
100 1100 10 1,959,999,980 0.000020
100 20 1,959,999,985 0.000015
100 25 1,959,999,970 0.000030
100 30 1,959,999,975 0.000025
100 40 1,959,999,990 0.000010
100 50 1,959,999,985 0.000015
100 60 1,959,999,980 0.000020
85 935 20 1,959,999,990 0.000010
115 126.5 20 1,959,999,985 0.000015
EndPoint 85.0 20 1,959,999,980 0.000020
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9. Measurement of conducted disturbance

The continuous disturbance voltage of AC Mains in the frequency from 0.15 MHz to 30
MHz was measured in accordance to FCC PART 15.207 . The test setup was made
according to ANSI C 63.4 (2009) in a shielded room. The EUT was placed on a non—
conductive table at least 0.8 m above the ground plan. A grounded vertical reference
plane was positioned in a distance of 0.4 m from the EUT. The distance from the EUT to
other metal surfaces was at least 0.8 m. The EUT was only earthen by its power cord
through the line impedance stabilizing network. The power cord has been bundled to a
length of 1.0 m. The test receiver with Quasi Peak detector complies with CISPR 16.

9.1 Measurement equipments

Equipment Name Type Manufacturer Serial No. Next %e:{te)ratlon
TEST Receiver ESHS 10 Rohde & Schwarz 844077/018 25-Jan-14
LISN ENV216 Rohde & Schwarz 101231 25-Jan—-14
LISN ESH3-75 Rohde & Schwarz 838979/010 25-Jan—-14
Pulse Limiter ESH3Z2 Rohde & Schwarz NONE 25-Jan-14

9.2 Environmental Condition
Test Place : Shielded Room
BT Basic Mode
Temperature (°C) : 22.1 C
Humidity (% R.H.) @ 46.8 % R.H.
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9.3 Test data

Test Date : 22-Aug—-13
Correction Factor Quasi—peak Value Average Value
Frequency Line
(MHz) Lisn Cable (H/N) Limit Reading Result Limit Reading Result
(dB) (dB) (dBwv) (dBwv) (dBwv) (dBwv) (dBwv) (dB)
0.15 0.12 0.17 H 66.00 55.68 55.97 56.00 42.49 42.78
0.22 0.13 0.16 N 62.82 47.39 47.68 52.82 35.82 36.11
3.14 0.15 0.26 H 56.00 43.49 43.89 46.00 41.60 42.00
3.38 0.17 0.27 N 56.00 45.40 45.83 46.00 40.66 41.09
3.72 0.17 0.28 N 56.00 42.77 43.22 46.00 39.84 40.29
3.93 0.16 0.29 H 56.00 39.53 39.97 46.00 38.14 38.58
18.90 0.69 0.44 H 60.00 33.36 34.49 50.00 27.25 28.38
19.67 0.56 0.44 N 60.00 32.56 33.56 50.00 27.55 28.55
H : Hot Line, N : Neutral Line
Remark [*Correction Factor = Lisn + Cable
*Result = Correction Factor + Reading
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Attachment 1 : Conducted graph

ES TECH

HOT
EUT:

22 Aug 23 2241

APE ¥1933

120 Va.c.

I.K.Hang

1255 _h.da : R-tron
(1 Range)

CLASSH

Operator:
Tedt Spec:
Comment:
Result File:
Scan Settings

Op Cond:

hanuf

OpRoe
GOcB

Preamp

OFF

Aften
Ao

M-Time
10mzec

Receiver Settings

Detector
PH+&y

IF BW
10kHZ

Step
0.8%

Stop
A0MHz

KPR T+ Ly

1zec

Detedors:

Final Messursment:

Mess Time:

Subranges:
Acc Margine

0dB

B_AY

B_GP

B

300

B ST PR Py S B N

cTTTrTTT T TR T r T

- T~ r-T T 7T Tt T TTATATTTr T T TT T T T TTrr

L

. S N AP N I

T S ———

= m = e = =

B0 f---d-mmmbmmcd e de e cded b e e e e

70

MHZ

78 of 80

EST-QP-20-01(0)

Report Number : ESTR1308-023(1)



STE-APEX1933

FCCID:

ESTECH CO., LTD.

hrip.

.//www.estech.co.kr

o,

ES TECH

22 Aug 2012 22:25

NEUTRAL

EUT:

APEX1933

I.KHeng
CLASS B

P20 Varc.

Manuf:

Op Cond:

Operator:

Test Spec:
Comment:

12585_n.dat : R-tron

Result File:

(1 Range)
Frequencies
Stop

Scan Settings

Receiver Settings

OpRge
60dB

Preamp

OFF

Atten

M-Time

Detector
Pty

IF BW

10kHz

Step

Start

Auto

10msec

30MHz 0.8%

150kHz

KAP/+AY
1sec
25

Detectors:

Final Measurement:

Meas Time:
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0dB
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Attachment 2 : Peack singl power and multi power

With AGC
Mode channel Power(dBm)
Singl channel 33.78
CDMA -
Multi channel 33.58
Singl channel 33.68
WCDMA -
Multi channel 33.44
Singl channel 33.75
GSM -
Multi channel 33.51
Singl channel 33.68
LTE 5M -
Multi channel 33.39
Singl channel 33.53
LTE 10M -
Multi channel 33.31
Singl channel 33.55
LTE 15M -
Multi channel 33.37
Singl channel 33.45
LTE 20M -
Multi channel 33.28
Without AGC
Mode channel Power(dBm)
Singl channel 33.61
CDMA -
Multi channel 33.42
Singl channel 33.55
WCDMA -
Multi channel 33.37
Singl channel 33.57
GSM -
Multi channel 33.41
Singl channel 33.58
LTE 5M -
Multi channel 33.36
Singl channel 33.35
LTE 10M -
Multi channel 33.15
Singl channel 33.50
LTE 15M -
Multi channel 33.26
Singl channel 33.24
LTE 20M
Multi channel 33.14
Report Number : ESTR1308-023(1) EST-QP-20-01(0) 80 of 80



