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FCCID:

N52-SDR-ICS-43-7F

1. General Information
1.1 EUT Description

FCCID

N52-SDR-ICS-43-7F

Product Name

Repeater

Model Name SDR-ICS-43-7F
Downlink : 728.00MHz ~ 757.00 MHz
Frequency Uplink : 698.00MHz ~ 716.00 MHz
776.00MHz ~ 787.00 MHz
Duty 100 %

Power Rating

Input: 110~240VAC 50~60Hz

Antenna Gain

Manufacturer does not Provide antenna

Mode of the test LTE 10 MHz
conducted output power Downlink : 43 dBm , Uplink : 30 dBm
Gain 55~95dB
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FCCID : N52-SDR-ICS-43-7F

2. Laboratory Information

2.1 Laboratory Name Estech Co., Ltd.
2.2 Location
Head Office Rm. 1015, World Venture Center II, 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

[@ FC E¥lz=w= [

3. Summary of Test Results

Test Item Standard Result
Conducted RF Output 21046 PASS
Power
Measuring AGC
threshold level 935210 DOS v01r02 PASS
Occupied Bandwidth 2.1049 PASS
Out of Band Rejection 935210 D05 v01r02 PASS
Spurious Em1ss1f)n at 2.1051 PASS
Antenna Terminal
Radiated Spurious Emission 2.1053 PASS

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

Report Number : EST-P25-102-F04
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FCCID: NS52-SDR-ICS-43-7F

1

4. Measuring AGC threshold level Power and Conducted RF Qutput

4.1 Test Procedure according to KDB935210 D5 3.2

a) Connect a signal generator to the input of the EUT.

b) Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation as necessary.
c) The signal generator should initially be configured to produce either of the required test signals (i.e., broadband or
narrowband).

d) Set the signal generator frequency to the center frequency of the EUT operating band.

¢) While monitoring the output power of the EUT, measured using the methods of 3.5.3 or 3.5.4, increase the

input level until a 1 dB increase in the input signal power no longer causes a 1 dB increase in the output signal
power.

f) Record this level as the AGC threshold level.

g) Repeat the procedure with the remaining test signal.

2. Test setup for RF Conducted measurement

5/6G }—al ' EUT
S/A ]—
or
s/P
4.2 Test Equipments
The following test equipments are used during tests
Equipment Manufacturer Model Next Cal.
Spectrum Analyzer Agilent E4440A 2019-12-21
Spectrum Analyzer ROHDE&SCHWARZ FSV40 2019-12-21
Signal Generator ROHDE&SCHWARZ SMBVI100A 2019-12-19
Signal Generator ROHDE&SCHWARZ SMB100 2019-12-20
Attenuator SRT F04-K1830-01 2019-12-19
Attenuator Bird Electronic Corp 100-SA-MFN-30 2019-12-19
Power Meter Agilent MY45100570 2019-12-19
Power Sensor Agilent MY45240427 2019-12-19
Report Number : EST-P25-102-F04
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4.3 Test Results : Pass
Downlink

Freq (MHz) Intput Level (dBm) Output (dBm) Gain (dB)
733.00 -52.00 4291 94.91
733.00 -51.92 42.96 94.88
733.00 -50.00 42.88 92.88
733.00 -49.00 42.93 91.93
733.00 -40.00 42.90 82.90
733.00 -30.00 42.85 72.85
733.00 -20.00 42.87 62.87
733.00 -13.00 42.81 55.81

Uplink

Freq (MHz) Intput Level (dBm) Output (dBm) Gain (dB)
703.00 -65.00 29.93 94.93
703.00 -64.92 29.99 94.91
703.00 -50.00 29.95 79.95
703.00 -40.00 29.91 69.91
703.00 -30.00 29.89 59.89
703.00 -25.00 29.92 54.92

Freq (MHz) Intput Level (dBm) Output (dBm) Gain (dB)
781.00 -65.00 29.90 94.90
781.00 -64.95 29.94 94.89
781.00 -50.00 29.96 79.96
781.00 -40.00 2991 69.91
781.00 -30.00 29.93 59.93
781.00 -25.00 29.89 54.89
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4.4 Test Plot of Spectrum

Downlink
Input Signal
Agilent R T I BEvivifnvg
Res BV\:'
Zh Freg ¥33 MH=z Trig 150.0 kH=
Channal Powsr [Averagess oo | eSS frany
WVideo BWW
1.5 WHz
Auto hlan
Ref 40 dBm #Atten 0 dB VBV BN
1.00000
Lauato | E=Ta
Average
100
oo o)
Ao BWY Type
Puwer (RIS -
Center 733.000 MH=z Span 15 MHz NI hlan
#Res BW 150 kHz H#WVBW 1.5 MHz Sweep 2.133 ms (4000 pts)
Channel F 3
-51.92 dBm /10.0000 MHz -121.92 dBm/H Span/RBwvY
106
Auto han
Output Signal
Agilent R T | mMeas Setup
Aavg MNumber
Ch Freg T3S MHz Trig 101
Channel Power [Averages: 101 | [IECS=
Aovg ode
Exp Repeat
Ref 533 dBm Atten 40 dB
Integ BV

Center 733.000 MHz
Res BW 150 kHz

H#VBW 1.5 MHz

10.0000 PAH=Z

Chan Pwr Span
15.0000000 hHz

PSS Unit,
Span 15 MHz EE
Sweep 1.96 ms (601 pts)
Optimize
al O Ref Lewvel
-27.04 dBm/Hz More
1 of 2
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Uplink
Input Signal

Agilent

Zh Freg

Channel Power

Ref 40 dBm

Center 703.000 MHz
Res BW 150 kHz

r

VO3 M-z

Trig

Averages: 100 -

#Atten 0 dB

#WBW 1.5 MH=z

-64.92 dBm /10.0000 MHz

Span 15 MHz
Sweep 1.96 ms (601 pts)

-134.92 dBm/H=z

j| Auto

|FrequharmeI

Center Freq
703.000000 MHz

Start Freq
E£95.500000 MHz

Stop Freq
710500000 MMH=z

CF Step
1.50000000 MMH=
(W5 E=Tal

Freg Offset
0.00000000 Hz

Signal Track
On Off

Output Signal

Agilent

Ch Freg

Channel Power

Ref 40 dBm

Center 703.000 MHz
#Res BW 150 kHz

Channel Po r

FO03 MH=z

Trig Free

Averages: 100 -

Atten 20 dB

H#VBW 1 MHz

29.99 dBm /10.0000 MHz

Span 15 MHz
Sweep 4.532 ms (4000 pts)

S
-40.01 dBm/H=z

| BwwiAwg

Res BWvy
100.0 kH=z
Mlan

Video BWh
1.0 WMH=
Mlan

WEWVWREY
1.00000
bdan

Auto

Auto

Auto

Average
100
D Off

Ao BWY Type
Pt (RIS >

Auto Ilan
Span/REWVY

106
Auto klan
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Uplink

Input Signal

- Agilent

Zh Freg

Channel Power

Center 781.0000000 MHz

¥81 MH=z

Ref 40 dBm #Atten D dB

Center 781.000 MHz
Res BW 150 kHz

-64.95 dBm /10.0000 MHz

H#VBW 1.5 MH=z

|Frequhannel

Center Freg

Trig 781.000000 MHz

Averages: 100 -

Start Freq
F73.500000 MMHz

Stop Freq
758.500000 MHz

CF Step
1.50000000 MMHz
Sauuto % =T

Freq Offset
Span 15 MHz 0.00000000 Hz
Sweep 1.96 ms (601 pts)
Signal Traclk
ral Densi on Off

-134.95 dBm/Hz

Output Signal

Ch Freq
Channel Power

781 MH=z

Ref 50 dBm Atten 30 dB

Center 781.000 MHz
#Res BW 150 kH=z

H#VBW 1 MHz

| BV A

3
Res BV

100.0 kH=z
belan

Wideo BV\;
1.0 MHz
Ilan

Trig Free

Averages: 100 -

Auto

Auto

W BVWREW
1.00000

Auto Fdan

Avarace
100
On Off

AyrgiVBYY Type
Pravr (RRAS) >

Span 15 MHz NN belan
Sweep 4.532 ms (4000 pts)
40.06 dBmM/H=z= SpaniRBWY
106
Auto belan
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5. Occupied Bandwidth

5.1 Test Procedure according to KDB935210 DS 3.4

a) Connect a signal generator to the input of the EUT.

b) Configure the signal generator to transmit the AWGN signal.

c¢) Configure the signal amplitude to be just below the AGC threshold level (see 3.2), but not more
than 0.5 dB below.

d) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.

e) Set the spectrum analyzer center frequency to the center frequency of the operational band under test.
The span range of the spectrum analyzer shall be between 2 times to 5 times the emission bandwidth
(EBW) or alternatively, the OBW.

f) The nominal RBW shall be in the range of 1 % to 5 % of the anticipated OBW, and the VBW shall be
= 3 x RBW.

g) Set the reference level of the instrument as required to preclude the signal from exceeding the maximum
spectrum analyzer input mixer level for linear operation. In general, the peak of the spectral envelope
must be more than [10 log (OBW / RBW)] below the reference level.

Steps f) and g) may require iteration to enable adjustments within the specified tolerances.

h) The noise floor of the spectrum analyzer at the selected RBW shall be at least 36 dB below

the reference level.

1) Set spectrum analyzer detection function to positive peak.

j) Set the trace mode to max hold.

k) Determine the reference value: Allow the trace to stabilize. Set the spectrum analyzer marker to the highest
amplitude level of the displayed trace (this is the reference value) and record the associated frequency as f0.

1) Place two markers, one at the lowest and the other at the highest frequency of the envelope of the spectral
display, such that each marker is at or slightly below the —26 dB down amplitude. The 26 dB EBW

(alternatively OBW) is the positive frequency difference between the two markers. If the spectral envelope

crosses the —26 dB down amplitude at multiple points, the lowest or highest frequency shall be selected as the
frequencies that are the furthest removed from the center frequency at which the spectral envelope crosses the —26
dB down amplitude point.

m) Repeat steps e) to 1) with the input signal connected directly to the spectrum analyzer (i.e., input signal
measurement).

n) Compare the spectral plot of the input signal (determined from step m) to the output signal (determined from
step 1) to affirm that they are similar (in passband and rolloff characteristic features and relative spectral locations),
and include plot(s) and descriptions in test report.

0) Repeat the procedure [steps e) to n)] with the input signal amplitude set to 3 dB above the AGC threshold.

p) Repeat steps e) to o) with the signal generator set to the narrowband signal.

q) Repeat steps e) to p) for all frequency bands authorized for use by the EUT.

Report Number : EST-P25-102-F04
ESTRFC1901-001 (2016.01.01) 11 of 51
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[ 5/6 ]l T} EUT
| S /A ]—

or

S/P -

5.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Next Cal.
Spectrum Analyzer Agilent E4440A 2019-12-21
Spectrum Analyzer ROHDE&SCHWARZ FSV40 2019-12-21

Signal Generator ROHDE&SCHWARZ SMBVI100A 2019-12-19
Signal Generator HP E4438C 2019-12-19
Signal Generator ROHDE&SCHWARZ SMB100 2019-12-20
Attenuator SRT F04-K1830-01 2019-12-19

Attenuator Bird Electronic Corp 100-SA-MFN-30 2019-12-19

Power Meter Agilent MY45100570 2019-12-19

Power Sensor Agilent MY45240427 2019-12-19

Report Number : EST-P25-102-F04
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5.3 Test Results : Pass

FCCID : N52-SDR-ICS-43-7F

Downlink
Input Signal
Adilent R T I hMeas Setup

Ayvg MNumber
10

Ch Freg 733 MHz
Occupied Bandwidth - Cn fulig
Aoy Wlode
Exp REepeat

Ref 40 dBm #Atten 0 dB
#Peak M Hold

On Ot

Qoo BEVY %% Pwar

|
Ofst | s ) NI RS ROV 99.00 %
1 |

dB |
CBWY Spar
Center 733.00 MHz Span 20 MHz |ttt Rl
#Res BW 200 kHz #WVBW 300 kHz Sweep 20.52 ms (601 pts)
. " x dB
Occupied Bandwidth 26 00 dB
8.9471 MH=z - T
5 L Optimize
Ref Level

Output Signal
Agilent E T | Meassetup

Ay MNumber
10

Ch Freq ¥33 MH=z
Occupied Bandwidth - On Off
Ang Mode
Exp Repeat

Ref 53 dBm Atten 40 dB
#Peak M Hold
On Diff

COcc BWWY %6 P

99.00 %
h&-_.«.-.-r-\-1..-..«'-.ﬁ._».\.'_._‘,w__“____,,
COBEW Spal
Center 733.00 MHz Span 20 MHz [t Rl
#Res BW 200 kHz #WVBW 300 kHz Sweep 20.52 ms (601 pts)
N N » dE
Occupied Bandwidth = -26.00 dB
8.9137 MHz )
raq Errar - Cptimize
it P ‘tE”’r 285 H= Fef Lewvel
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Uplink
Input Signal
Adgilent R T I Meas Setup
Aoy Mumber
Ch Freq 703 MHz 10
Occupied Bandwidth el =
Awvg hdode
Exp Repeat
Ref 40 dBm #Atten 0 dB
#Peak Max Hold
On Off
L e RS

Occ BWY %6 Pwwr

93 .00 %l

|
OB Spar

Center 703.00 MHz Span 20 MHz [t
#Res BYW 200 kHz HVBW 2 MH=z Sweep 1 ms (601 pts)
. " x dB
Occupied Bandwidth -26.00 dB
9.0383 MH=z
Optimize
Ref Lewveal
Output Signal
Agilent E T | Meas Setup
Ay MNumber
Ch Freg 703 M-z 10
Cccupied Bandwidth u
Ao lode
Exp Repeat
Ref 40 dBm Atten 20 dB
#Peak Ml Hold
On Off

Center 703.000 MHz
Res BW 200 kHz

Occupied Bandwidth
9.0030 MHz

Hz

H#VBW 2 MHz

Dicc BYY %% P
99.00 %l

|
QOBEW Spar
20.0000000 hHz

Span 20 MHz
Sweep 1.066 ms (4000 pts)

x dB
-25.00 dB

Optimize
Ref Lewvel
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Uplink
Input Signal
Adilent R T I Meas Setup

Ch Freqg
O ccupied Bandwidth

781 MH=z

Ref 40 dBm
#Peak

#Atten 0 dB

D e

D farrne

i
)
LS e e

Center 781.00 MHz
#Res BW 200 kHz

Occupied Bandwidth
8.9866 MHz

Error Hz

Span 20 MHz

#WVBW 2 MH=z Sweep 1 ms (601 pts)

Aovg MNumber

10

Cn Off
A lode

Exp Repeat
Mz Haold

On Off

Occ BWY %6 Pwr
99.00 %

|
OBEWY Spar
20.0000000 kHz

x dB
-26.00 dB

Optimize
Ref Level

Output Signal

Agilent R T

Ch Freg
COccupied Bandwidth

781 MH=z

Ref 50 dBm
#Peak
Log

Atten 30 dB

WHWMM-Q'
s f !

dB/

f

Center 7¥81.000 MHz
Res BW 200 kHz

Occupied Bandwidth
8.8932 MHz

Span 20 MHz

H#WBW 2 MHz Sweep 1.066 ms {4000 pts)

| Meas Setup

Aorg MNumber

10

Cn Off
Avg MMode

Exp Repeat
Ilax Hold

On Ot

|
Dcc BYY %6 Pwal
93.00 %%

|
OBEW Spar

20.0000000 kMHz

x* dB
-26.00 dBE

Ciptimize
Ref Lewsl
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6. Out of Band Rejection

6.1 Test Procedure
a) Connect a signal generator to the input of the EUT.

b) Configure a swept CW signal with the following parameters:

1) Frequency range = + 250 % of the passband, for each applicable CMRS band (see also KDB Publication
935210 D02 [R7] and KDB Publication 634817 [R5] about selection of frequencies for testing and for grant
listings).

2) Level = a sufficient level to affirm that the out-of-band rejection is > 20 dB above the noise floor and will not
engage the AGC during the entire sweep.

3) Dwell time = approximately 10 ms.

4) Number of points = SPAN/(RBW/2).

c¢) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.

d) Set the span of the spectrum analyzer to the same as the frequency range of the signal generator.

e) Set the resolution bandwidth (RBW) of the spectrum analyzer to be 1 % to 5 % of the EUT passband, and the
video bandwidth (VBW) shall be set to = 3 x RBW.

f) Set the detector to Peak Max-Hold and wait for the spectrum analyzer’s spectral display to fill.

g) Place a marker to the peak of the frequency response and record this frequency as f0.

h) Place two markers, one at the lowest and the other at the highest frequency of the envelope of the spectral
display, such that each marker is at or slightly below the —20 dB down amplitude, to determine the 20 dB
bandwidth.

i) Capture the frequency response of the EUT.

j) Repeat for all frequency bands applicable for use by the EUT.

S/6 l—d EuT
S/A ]—
or
S/P
Report Number : EST-P25-102-F04
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6.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Next Cal.
Spectrum Analyzer Agilent E4440A 2019-12-21
Spectrum Analyzer ROHDE&SCHWARZ FSV40 2019-12-21
Signal Generator ROHDE&SCHWARZ SMBV100A 2019-12-19
Signal Generator HP E4438C 2019-12-19
Signal Generator ROHDE&SCHWARZ SMB100 2019-12-20
Attenuator SRT F04-K1830-01 2019-12-19
Attenuator Bird Electronic Corp 100-SA-MFN-30 2019-12-19
Power Meter Agilent MY45100570 2019-12-19
Power Sensor Agilent MY45240427 2019-12-19
Report Number : EST-P25-102-F04
ESTRFC1901-001 (2016.01.01) 17 of 51
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6.3 Test Results : Pass

Test Plot of Uplink
Augilent R T hlarker
Mkr2 756.966 MHz
Ref 53 dBm Atten 40 dB 18.66 dBm  [Elia ST
Peak 1 2 =il 4
Log |'-_'*——_-14.——-—[
10
Mormal
Delta
r7F56.966000 MH=z p Df_'tag’i'r
racking e
Lgav - 18.66 dBm Ref A
Center 743.000 MHz Span 100 MHz = Pai
#Res BW 100 kHz VBW 100 kHz Sweep 12.26 ms (1000 pts) - pagengr"
] ude -
Off
hlore
1 af2

ent Techno

Frequency (MHz)
marker 1 728.03
marker 2 756.97

Test Plot of Downlink

R T I hlarker

Augilent
Mkr2 715.965 MHz P
Ref 40 dBm Atten 20 dB 6.38 dBm
#Peak £
S
Mormal
D=lta
Delta FPair
(Tracking Ref)
Ref iy
fri:;eé:::ﬁ?zuﬂm VBW 100 kHz #Sweep 12.53 ms:;:u::u:,:;r'z S Spagepnzirr
Off
More
1 of 2
Frequency (MHz)
marker 1 698.04
marker 2 715.97
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Test Plot of Uplink

R T

Mkr2 786.989 MHz
5.74 dBm

WL Agilent

Ref 40 dBm Atten 20 dB
#Peak
Log

dB/

10.0

dBm L786.989000 MHz
Lgfv 5.74 dBm

Center 782.000 MHz Span 100 MHz
#Res BW 100 kHz VBW 100 kHz #Sweep 12.53 ms
Marcer - n
1

Marker

Select Marker
A

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref .

Span Pair
Span Center

Off

Mlore
1 of 2

Frequency (MHz)
marker 1 776.06
marker 2 786.99
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7. Spurious Emission at Antenna Terminal

7.1 Test Procedure
a) Connect a signal generator to the input of the EUT.

b) Set the signal generator to produce the broadband test signal as previously described (i.c., 4.1 MHz OBW
AWGN).

¢) Set the center frequency of the test signal to the lowest available channel within the frequency band or block.
d) Set the EUT input power to a level that is just below the AGC threshold (see 3.2), but not more than 0.5 dB
below.

e) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation as necessary.

f) Set the RBW = reference bandwidth in the applicable rule section for the supported frequency band of operation
(e.g., reference bandwidth is typically 100 kHz or 1 MHz).

g) Set the VBW = 3 x RBW.

h) Set the Sweep time = auto-couple.

1) Set the spectrum analyzer start frequency to the lowest RF signal generated in the equipment, without going
below 9 kHz, and the stop frequency to the lower band/block edge frequency minus 100 kHz or 1 MHz, as
specified in the applicable rule part.

The number of measurement points in each sweep must be = (2 x span/RBW), which may require that the
measurement range defined by the start and stop frequencies be subdivided, depending on the available number of
measurement points provided by the spectrum analyzer.4

j) Select the power averaging (rms) detector function.

k) Trace average at least 10 traces in power averaging (rms) mode.

1) Use the peak marker function to identify the highest amplitude level over each measured frequency range.
Record the frequency and amplitude and capture a plot for inclusion in the test report.

m) Reset the spectrum analyzer start frequency to the upper band/block edge frequency plus 100 kHz or 1 MHz,
as specified in the applicable rule part, and the spectrum analyzer stop frequency to 10 times the highest frequency
of the fundamental emission (see Section 2.1057). The number of measurement points in each sweep must be =
(2 x span/RBW), which may require that the measurement range defined by the start and stop frequencies be
subdivided, depending on the available number of measurement points provided by the spectrum analyzer.

n) Trace average at least 10 traces in power averaging (rms) mode.

0) Use the peak marker function to identify the highest amplitude level over each of the measured frequency
ranges. Record the frequency and amplitude and capture a plot for inclusion in the test report; also provide
tabular data, if required.

p) Repeat steps i) to o) with the input test signals firstly tuned to a middle band/block frequency/channel, and then
tuned to a high band/block frequency/channel.

q) Repeat steps b) to p) with the narrowband test signal.

1) Repeat steps b) to q) for all authorized frequency bands/blocks used by the EUT.
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6.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Next Cal.
Spectrum Analyzer Agilent E4440A 2019-12-21
Spectrum Analyzer ROHDE&SCHWARZ FSV40 2019-12-21
Signal Generator ROHDE&SCHWARZ SMBVI100A 2019-12-19
Signal Generator ROHDE&SCHWARZ SMB100 2019-12-20
Attenuator SRT F04-K1830-01 2019-12-19
Attenuator Bird Electronic Corp 100-SA-MFN-30 2019-12-19
Power Meter Agilent MY45100570 2019-12-19
Power Sensor Agilent MY45240427 2019-12-19
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6.3 Test Results : Pass
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Test Plot of Downlink
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Test Plot of Uplink
Low channel

Spectrum

=)

SGL Count 300/300

Ref Level 20.00 d8m Offset 32.00 dB & RBW 1 kHz
Att SdB SWT

1.9ms & VBW 3 MMz Mode

Auto FFT

[@1rm Avalog

10

m1[1]

72.24 dBm)|
11.320 kHZ|

odb

-10 dg:

~-20 dB

-30

A A AN AP

A A

S

1001 pts

Stop 150.0 kHz

Spectrum

=)

Ref Level 30.00 dBm

Offset 32.00 dB & RBW 10 kHz

Att 15d8  SWT

SGL Count 300/300

1.3ms @ VBW 3 MHz Mode Auto FFT

[@1Rm Avglog

20

Mi[1]

62.06 dBm)|
165.0 kHz

10d

0 de:

-10 dém:

-20 dém

-30 d8m

40 dBm:-

-50 démr

60 dém:

—
o

SN ST

Start 150.0 kHz

1001 pts

Stop 30.0 MHz

Report Number :
ESTRFC1901-001

EST-P25-102-F04
(2016.01.01)

28 of 51



Cor ESTECH CO., LTD.

http://www.estech.co.kr

FCC ID : N52-SDR-ICS-43-7F

Spectrum #

Ref Level 30.00 d8m

(=)

Att 15 dg
SGL Count 300/300

Offset 32.00 dB & RBW 100 kHz

SWT 7206 ys @ VBW 3 MHz Mode Auto FFT

[@1rm Avglog

20 dB

Mi[1]

53.34 dBm|
670.780 MHZ|

10 dBém

Start 30.0 MHz

3000 pts

Stop 686.0 MHz

Spectrum #

Ref Level 30.00 d8m

(=)

Att 15 de
SGL Count 300/300

Offsat 32.00 dB & RBW 100 kHz

SWT 19ys & VBW 3 MHz Mode Auto FFT

@ 1Rm Avglog

20

Mi[1]

38.65 dBm)|
697.99830 MHZ|

10 dés

S g A el

Start 688.0 MHz

3000 pts

Stop 698.0 MHz

Spectrum # I

Ref Level 30.00 dém

(=)

Att 15 d8
SGL Count 300/300

Offset 32.00 dB » RBW 100 kHz
SWT

19pus » VBW 3 MHz Mode Auto FFT

[@1rm Avglog

20

mi[1]

6.55 dBm)|
716.15500 MHz

10 d&

-10 de

-20

-30

60 df

| SRS PRRSEEN

Start 716.

MHz

3000 pts

26.0 MHz

Report Number :
ESTRFC1901-001

EST-P25-102-F04
(2016.01.01)

29 of 51



Fay ESTECH CO., LTD. _
http;//www.estech.co.kr FCC ID : N52-SDR-ICS-43-7F

Spectrum ¥ n-!y’l
Ref Level 40.00 d8m Offset 32.00 dB @ RBW 100 kHz
Att 25dB  SWT 303.2ps @ VBW 3 MHz Mode Auto FFT
SGL Count 300/300
[@1°m Avglog
mi[1] 11.21 dBm
79444060 MHz
30d
20 d8
10d
0
-10 dé!
-20 de
-30
-40
Y e o PRI PN P
50 dB
Start 726.0 MHz 30000 pts Stop 1.0 GHz

Spectrum !n“?]

Ref Level 40.00 dém Offset 32.00 dB & RBW 1 MHz
Att 25d8 SWT 102 ms & VBW 3 MHz
SGL Count 50/50

@ 1Rm Avglog

Mode Auto Sweep

Mi[1] 25.64 dBm)|
6.967430 GHZ|
30

20 dé

10 déd

-10 dB:

-20 dB

30 Jiarpe = ‘A

e
= e AN g
ot
40 dB
—
Start 1.0 GHz 30000 pts Stop 26.5 GHz

Report Number : EST-P25-102-F04

ESTRFC1901-001 (2016.01.01) 30 of 51



Cor ESTECH CO., LTD.

http://www.estech.co.kr FCC ID : N52-SDR-ICS-43-7F

Test Plot of Uplink
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Test Plot of Uplink
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Test Plot of Uplink
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Test Plot of Intermodulation
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Delta

s e s
Delta Pair

(Tracking Ref)
Ref &
e S — Span Pair
Center 707.00 MHz Span 40 MHz | Sl Center

#Res BW 150 kHz Sweep 5.2 ms (601 pts)
""" o * ctral Density i
-43.07 dBm/Hz ore
1of2
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Output Signal of Uplink

2 Agilent

Ch Freq 781.5 WHz
Channel Power

Ref Level 40.00 dBm

Retf 40 dBm ) Atten 20 dB

Center 781.500 MHz

#Res BW 150 kHz #VBW 1.5 MHz Sweep 2.133 ms (4000 pts)

29.91 dBm /11.0000 MHz

T Amplitude

Trig  Free

Averages: 100 -

Log

Span 15 MHz
Pre
al ity

-40.50 dBm/Hz

Auto Ilan

Presel Center

Ref Level
40.00 dBm

Attenuation
20.00 dB

Scale/Div
10.00 dB

Scale Type

Lin

esel Adjust
[3-26 GHz] |
0.000 Hz

More
1af3
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Test results of Downlink

Agilent

Ref 30 dBm

Start 725.000 0 MHz
#Res BW 100 kHz

Atten 10 dB

BT
Mkr1 727.838 0 MHz
-32.581 dBm

Stop 728.000 0 MHz
Sweep 1.333 ms (4000 pts)

VBW 100 kHz

Pealk Search

MNext Peak

MNext Pk Right

Mext Pk Left

Iin Search

Pk-Pk Search

Mikr ® CF

hMore
1of2

- Agilent

Ref 30 dBm

Swp

Start 757.000 0 MHz
#Res BW 100 kHz

BT
Mkr1 757.196 5 MHz

Atten 10 dB -26.747 dBm

Stop 760.000 0 MHz
Sweep 1.333 ms (4000 pts)

VBW 100 kHz

Peak Search

MNext Pealk
Mext Pk Right
Mext Pl Left
tin Search
Pk-Pk Search

Mkr © CF

hore
1 of 2
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Test results of Uplink

i Agilent

Ref 30 dBm Aften 10 dB

r

-41.115 dBm
Start 695.000 0 MHz
#Res BW 100 kHz

swp [697.694200 MHz

VBW 100 kHz

T Peak Search
Mkr1 697.694 2 MHz
41.115 dBm

MNext Peal

Next Pk Right

MNext Pk Left

Min Search

Pk-Pk Search

Mir @ CF

More

Stop 698.000 0 MHz 1at2

Sweep 1.638 ms (8192 pts)

Atten 10 dB

716.006200 MHz
-26.722 dBm

Start 716.000 MHz
#Res BW 100 kHz

M tlker @ CF
Stop 719.000 MHz 1'\/"]?59

VBW 100 kHz

Peak Search

Mext Peak

Mkr1 716.006 2 MHz
-26.722 dBm

MNext Pk Right

MNext Pk Left

tin Search

Pk-Pk Search

Sweep 1.638 ms (8192 pts)
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Test results of Uplink

Agilent

Ref 30 dBm

=50k | Markere

Start 773.000 0 MHz
#Res BW 100 kHz

T
Mkr1 776.000 0 MHz
-24.586 dBm

Atten 10 dB

et

swp [776.000000 MHz
-24.586 dBm

Stop 776.000 0 MHz
VBW 100 kHz Sweep 1.333 ms {4000 pts)

i Agilent

Ref 30 dBm

Atten 10 dB

T
Mkr1 787.403 6 MHz
-36.508 dBm

787.403600 MHz
-36.508 dBm

Start 787.000 0 MHz
#Res BW 100 kHz

Stop 790.000 0 MHz
VBW 100 kHz Sweep 1.333 ms (4000 pts)
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8. Radiated Spurious Emission
8.1 Test Procedure according to KDB935210 D5 3.4

This measurement is intended to produce test data necessary to demonstrate compliance to the radiated spurious

emission requirements specified in Section 2.1053 of the FCC rules. This test is intended to capture any

emissions that radiate directly from the case, cabinet, control circuits, etc., instead of via the antenna output port,
and thus would not be captured in conducted spurious emission measurements. See KDB Publication 971168

[R8] for measurement procedure guidance.
8.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model Next Cal.
Spectrum Analyzer ADVANTEST FSV40 100939 2019-12-21
Signal Generator ROHDE&SCHWARZ SMBVI100A 2566633 2019-12-20
TEST Receiver ROHDE & SCHWARZ ESCI7 100185 2019-10-22
Logbicon Antenna SCHWARZBECK VULB 9168 237 2020-03-12
PREAMPLIFIER AGILENT 8449B 3008A00595 2019-10-23
Signal Generator HP E4432B GB40050840 2019-12-19
Signal Generator ROHDE & SCHWARZ SMB 100A 177653 2019-12-20
Horn Antenna SCHWARZBECK BBHA 9120 D 469 2020-04-30
Loop Antenna ROHDE&SCHWARZ HFH2-72 100188 2020-04-30
8.3 Test Setup
Test setup for 30 MHz to 1 GHz
I EuT I l e
[ & Cabl I o8 znaT'aI
il
Ir— - —-! = P
Test setup for abovel GHz
: 7 /_ Antenna Tower
seeem 3m (..-{ — Horn Antenna
4m Spectrum
A E\? Analyzer
Tun | 58 ¢ Im N\
Tl . : o . Amplifier
[ ] ]
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8.4 Test Results : Pass
Downlink
9 kHz ~150 kHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBi) CL(dB) | SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
150 kHz ~30 MHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBd) CL(dB) |SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
30 MHz ~1 GHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBd) CL(dB) | SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
1 GHz ~26.5 GHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBd) CL(dB) | SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
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Uplink
9 kHz ~150 kHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBi) CL(dB) | SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
150 kHz ~30 MHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBd) CL(dB) |SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
30 MHz ~1 GHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBd) CL(dB) | SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
1 GHz ~26.5 GHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBd) CL(dB) | SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
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Uplink
9 kHz ~150 kHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBi) CL(dB) | SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
150 kHz ~30 MHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBd) CL(dB) |SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
30 MHz ~1 GHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBd) CL(dB) | SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
1 GHz ~26.5 GHz
Frequency Receiver Correction Factor(dB) Total(dBm)
(MHz) Reading AG(dBd) CL(dB) | SG Reading Result |Limit(dBm)| Polarity
(dBuV)
No Critical Peak
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MultiView | Spectrum 1 E]

Ref Level 0.00 dBm ® RBW 1 MHz
= Att 10dB  SWT 101 ms ® VBW 1 MHz Mode Auto Sweep Frequency 9.5000000 GH=z
Ps Off

Input 1 AC

1 Frequency Sweep "
M1[1] -66.44 dBm)|
6.596240 GHz|

H1 -13.000 dBr

304

_aod

CF 9.5 GHz 100001 pts 1.7 GHz Span 17.0 GHz

MultiView | Spectrum 1 E]

Ref Level 0.00 dBm ® RBW 1 MHz
® Att 10dB  SWT 101 ms ® VBW 1 MHz Mode Auto Sweep Frequency 9.5000000 GHz
Input i AC__PS Off

o TPk M3
M1[1] -65.28 dBm
3.636230 GHz|

1 Frequency Sweep

104

H1 -13.000 dBm

20 d

-30d

-40d

-50d

60 d

-80d

90 d

CF 9.5 GHz 100001 pts 1.7 GHz Span 17.0 GHz
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MultiView | Spectrum 1 E]

Ref Level 0.00 dBm © RBW 1 MHz
® Att 10dB  SWT 101 ms ® VBW 1 MHz Mode Auto Sweep Frequency 9.5000000 GHz
Input i AC__PS Off
1 Frequency Sweep o 1Pk Max
M1[1] -66.30 dBm)|
7.833150 GHz|
10 d
H1 -13.000 dBrmr
20 d
30 d
-40 df
-50
60 d
M1
v
o _ =
80 d
-90
CF 9.5 GHz 100001 pts 1.7 GHz Span 17.0 GHz
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Appendix 1. Uncertainty

Description Frequency Range Uncertainty
Conducted RF Output Power 25 to 7000 MHz +0.45 dB
Occupied Bandwidth 25 to 7000 MHz + 41 kHz
Out of Band Rejection 25 to 7000 MHz +0.48 MHz
Spurious Emissif)ns at Antenna i L 131 dB
Terminals
Radiated Spurious Emissions 1 Ozosotfo 140000001(;/[;;{2 izg SE
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