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1. GENERAL INFORMATION

1.1. APPLICANT INFORMATION

Company Name FRTEK CO., LTD.

Company Address 1001, Doosan Venture Digm, 415, Heungandaero, Dongan-Gu,
Anyang-Si, Gyenggi-do, 431-755 Korea

1.2. PRODUCT INFORMATION

EUT Type INOVA 2W

Power Supply AC88~132V

Frequency Range Band Name Downlink (MHZz)
AWS1+3 2110 ~2180

Tx Output Power 33 dBm

Antenna Specification Manufacturer does not provide an antenna.

1.3. TEST INFORMATION

FCC Rule Parts CFR 47 Part 2, Part 27

Measurement Standards KDB 935210 D05 v01r02, ANSI C63.26-2015

Test Location HCT CO., LTD.
74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do,
17383, Rep. of KOREA

F-TP22-03 (Rev.00) 4/106 HCTCO.,LTD.
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2. FACILITIES AND ACCREDITATIONS

2.1. FACILITIES

The SAC(Semi-Anechoic Chamber) and conducted measurement facility used to collect the radiated data
are located at the 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383, Rep. of
KOREA.

The site is constructed in conformance with the requirements of ANSI C63.4 (Version: 2014) and CISPR
Publication 22.

Detailed description of test facility was submitted to the Commission and accepted dated April 02, 2018
(Registration Number: KR0032).

2.2. EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly polarized antennas:
tuned dipole, bi-conical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum analyzers with pre-
selectors and quasi-peak detectors are used to perform radiated measurements.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for making
measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring Apparatus and

Measurement Methods.”

F-TP22-03 (Rev.00) 5/106 HCTCO.,LTD.
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3. TEST SPECIFICATIONS

3.1. STANDARDS

The following tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 2 and Part 27.

Description Reference Results
AGC threshold KDB 935210 D05 v01r02 3.2 Compliant
Out-of-band rejection KDB 935210 D05 v01r02 3.3 Compliant
Input-versus-output signal comparison §2.1049 Compliant
Mean output powe;:iﬂd amplifier/booster §2.1046, §27.50(d) Compliant
Out—of—band/out—qf—plock and spurious §2.1051, §27.53(h) Compliant

emissions

Spurious emissions radiated §2.1053 Compliant

F-TP22-03 (Rev.00) 6/106 HCT CO.,LTD.
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3.2. ADDITIONAL DESCRIPTIONS ABOUT TEST

Except for the following cases, EUT was tested under normal operating conditions.

: Out-of-band rejection test requires maximum gain condition without AGC.

The test was generally based on the method of KDB 935210 D05 v01r02 and only followed ANSI C63.26-
2015 if there was no test method in KDB standard.

EUT was tested with following modulated signals provide by applicant.

Band Name Tested signals
AWS1+3 WCDMA, LTE 5 MHz, LTE 10 MHz, LTE 15 MHz, LTE 20 MHz

The frequency stability measurement has been omitted in accordance with section 3.7 of KDB 935210 D05
v01r02.
: It can be confirmed through input-versus-output signal comparison test that EUT does not alter the input

signal.

The tests results included actual loss value for attenuator and cable combination as shown in the table below.

: Input Path
Correction factor table
Frequency (MHz) Factor (dB) Frequency (MHz) Factor (dB)

1500 1.793 2 250 2.205
1550 1.899 2300 2.215
1 600 1.946 2 350 2.305
1 650 1.907 2 400 2.317
1700 1.829 2450 2.247
1750 1.878 2500 2.384
1800 1.865 2 550 2442
1850 1.923 2 600 2.496
1900 1.886 2 650 2.483
1950 2.031 2700 2.287
2000 2.033 2750 2.427
2 050 1.996 2 800 2.307
2100 2.100 2850 2.504
2 150 2.072 2900 2.466
2200 2.193

F-TP22-03 (Rev.00) 7/106 HCT CO.,LTD.
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: Output Path

Correction factor table
Frequency (MHz) Factor (dB) Frequency (MHz) Factor (dB)

2 31.154 4 000 33.844
10 30.706 5000 33.971
30 30.632 6 000 34.270
50 30.615 7 000 34.290
100 30.698 8 000 34.165
200 30.848 9 000 34.791
300 31.205 10 000 37.064
400 31.388 11 000 36.286
500 31.497 12 000 35.465
600 31.613 13 000 35.388
700 31.747 14 000 37.352
800 31.764 15 000 36.335
900 31.792 16 000 36.429
1000 31.843 17 000 36.201
1500 32.321 18 000 37.106
1900 32.458 19 000 38.137
2 000 32.621 20 000 39.472
2100 32.655 21000 42.846
2200 32.741 22 000 45.727
2 300 32.771 23 000 40.024
2 400 32.917 24 000 42.947
2500 33.016 25000 43.045
2600 33.069 26 000 43.172
2700 32.887 26 500 43.650

3 000 33.301

F-TP22-03 (Rev.00) 8/106 HCT CO.,LTD.
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3.3. MEASUREMENTUNCERTAINTY

Description Reference Results
AGC threshold - +0.87 dB
Out-of-band rejection - 1+0.58 MHz
Input-versus-output signal comparison OBW > 5 MHz +0.58 MHz
Mean output power a_nd amplifier/booster ) +0.87 dB
gain
Out-of-band/out-qf—plock and spurious ) +1.08 dB
emissions
f<1GHz +4.80 dB
Spurious emissions radiated
f>1GHz +6.07 dB
* Coverage factor k = 2, Confidence levels of 95 %
3.4. STANDARDS ENVIRONMENTAL TEST CONDITIONS
Temperature +15 Cto+35 C
Relative humidity 30 % to 60 %
Air pressure 860 mbar to 1 060 mbar
F-TP22-03 (Rev.00) 9/106 HCTCO,LTD.
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3.5. TEST DIAGRAMS

Conducted Test
HE / ODU . RFIN . Signal Generator (1)
OTICAL‘l N Signal Generator (2)
A 4 Switch
Box
EUT RE__,| ATT >
ouT
T » Spectrum Analyzer
AC120V
AC Power
Supply
Radiated Test
| Semi-Anechoic Chamber n |
! |
! |
| |
i 4m i
l |
| |
[ I
| |
I 1
| |
RF OUT Measure Distance _| }
|
Signal RFIN RFOUT | HPF
Generator EUT Ant i (if required)
| | b |
T 1m i _Ampli_ﬂer
Turntable 08m ‘ } (if required)
1 |
‘ L } Spectrum
Ground Plane | Analyzer
_________________________________________________________________ J
‘ Antmast / Turntable Controller
% Test position was refed to section 5.5.2.3.2 of ANSI C63.26-2015.
F-TP22-03 (Rev.00) 10/106 HCT CO.,LTD.
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4. TEST EQUIPMENTS

Manufacturer Model / Equipment el | el mlen Serial No.
Date Interval
Agilent N9020A / Spectrum Analyzer 09/05/2018 Annual MY46471250
Agilent N5182A / Signal Generator 08/09/2018 Annual MY50140312
Agilent N5182A / Signal Generator 08/30/2018 Annual MY46240523
Agilent 8498A / Attenuator 09/06/2018 Annual 51162
KEITHLEY S46 / Switch N/A N/A 1088024
Deayoung ENT DFSS60 / AC Power Supply 04/05/2018 Annual 1003030-1
Innco system CO3000 / Controller(Antenna mast) N/A N/A CO3000-4p
Innco system MA4640/800-XP-EP / N/A N/A N/A
Antenna Position Tower
Emco 2090 / Controller N/A N/A 060520
Ets -/ Turn Table N/A N/A N/A
Rohde&Schwarz - / Loop Antenna 04/19/2017 Biennial 1513-175
Schwarzbeck VULB 9168 / Hybrid Antenna 04/06/2017 Biennial 760
Schwarzbeck BBHA 9120D / Horn Antenna 06/30/2017 Biennial 9120D-1300
BBHA9170 / N
Schwarzbeck Horn Antenna(15 GHz ~ 40 GHz) 04/25/2017 Biennial BBHA9170124
Rohde&Schwarz FSP / Spectrum Analyzer 09/19/2018 Annual 836650/016
Wainwright WHKX1 0—9_00—1 000—1_5000—4088 / 07/20/2018 Annual 5
Instruments High Pass Filter
Wainwright WHKX1 0-2_700-3000-1_ 8000-40SS / 07/20/2018 Annual 3
Instruments High Pass Filter
CERNEX CBLU1183540 / Power Amplifier 01/03/2018 Annual 24613
CERNEX CBL06185030 / Power Amplifier 01/03/2018 Annual 24615
CERNEX CBL18265035 / Power Amplifier 01/10/2018 Annual 22966
F-TP22-03 (Rev.00) 11/106 HCTCO,,LTD.
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5. TEST RESULT

5.1. AGC THRESHOLD

Test Requirement:
KDB 935210 D05 v01r02
Testing at and above the AGC threshold is required.

Test Procedures:

Measurements were in accordance with the test methods section 3.2 of KDB 935210 D05 v01r02.

In the case of fiber-optic distribution systems, the RF input port of the equipment under test (EUT) refers to
the RF input of the supporting equipment RF to optical convertor; see also descriptions and diagrams for
typical DAS booster systems in KDB Publication 935210 D02

Devices intended to be directly connected to an RF source (donor port) only need to be evaluated for any

over-the-air transmit paths.

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

e) While monitoring the output power of the EUT, measured using the methods of ANSI C63.26-2015
subclause 5.2.4.4.1, 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.

Output power measurement in subclause 5.2.4.4.1 of ANSI C63.26
a) Set span to 2 x to 3 x the OBW.
b) Set RBW = 1% to 5% of the OBW.
c) Set VBW = 3 x RBW.
d) Set number of measurement points in sweep = 2 x span / RBW.
e) Sweep time: auto-couple
f) Detector = power averaging (rms).
g) If the EUT can be configured to transmit continuously, then set the trigger to free run.
h) Omit

i) Trace average at least 100 traces in power averaging (rms) mode if sweep is set to auto-couple. To

F-TP22-03 (Rev.00) 12/106 HCTCO.,LTD.
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accurately determine the average power over multiple symbols, it can be necessary to increase the

number of traces to be averaged above 100 or, if using a manually configured sweep time, increase the

sweep time.

j) Compute the power by integrating the spectrum across the OBW of the signal using the instrument’s

band or channel power measurement function, with the band/channel limits set equal to the OBW band

edges. If the instrument does not have a band or channel 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.

Test Results:

Test Band Link Signal CenteEI\I; ;:Iezq)uency Afg/;h(';jesrnc;ld Output Level (dBm)
WCDMA 2 145.00 -20 32.20
LTE 5M 2 145.00 -20 32.55
AWS1+3 Downlink LTE 10M 2 145.00 -20 32.93
LTE 15M 2 145.00 -20 32.99
LTE 20M 2 145.00 -20 33.15
F-TP22-03 (Rev.00) 13/106 HCTCO,LTD.
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5.2. OUT-OF-BAND REJECTION

Test Requirement:
KDB 935210 D05 v01r02

Out-of-band rejection required.

Test Procedures:

Measurements were in accordance with the test methods section 3.3 of KDB 935210 D05 v01r02.
Adjust the internal gain control of the EUT to the maximum gain for which equipment certification is sought.

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.
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 fo.
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.

F-TP22-03 (Rev.00) 14/106 HCTCO.,LTD.
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Test Results:

Agilent Spectrum Analyzer - Swept SA

| e e e
Center Freq 2.145000000 GHz

IFGain:Low

AWS1+3 / Downlink

ALIGMAUTO 01:05:37 PM Oct 01, 2018

wp- Trig:Free Run

Avg Type: Log-Pwr Frequency

Avg|Hold: 1001100

#Atten: 40 dB Ext Gain: -32.66 dB

Ref 50.00 dBm

Center 2.14500 GHz
#Res BW 680 kHz

#/BW 2.2 MHz

Mkr1 2.161 625 GHz
33.095 dBm

Span 175.0 MHZ
Sweep 1.00 ms (1001 pts)

MKR MODE THE SEL

FUNCTION FUMCTION WIDTH FUNCTION VALUE

msc | i Alignment Completed

F-TP22-03 (Rev.00)
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5.3. INPUT-VERSUS-OUTPUT SIGNAL COMPARISON

Test Requirement:

§2.1049 Measurements required: Occupied bandwidth.

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated
by a given emission shall be measured under the specified conditions of § 2.1049 (a) through (i) as

applicable.

Test Procedures:

Measurements were in accordance with the test methods section 3.4 of KDB 935210 D05 v01r02.
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.
i) 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 f,.
) 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.

F-TP22-03 (Rev.00) 16/106 HCTCO,LTD.
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m) Repeat steps e) to I) 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 I) 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 0) 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.

F-TP22-03 (Rev.00) 17/106 HCT CO.,LTD.
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Test Results:

Tabular data of Output Occupied Bandwidth

Test awBand

Link

Signal

Center Frequency

99 % OBW (MHz)

26 dB OBW (MHz)

(MHz)
WCDMA 2145.00 4.0136 4512
LTE 5M 2145.00 44948 4.912
AWS1+3 Downlink LTE 10M 2145.00 8.962 8 9.659
LTE 15M 2145.00 13.462 14.34
LTE 20M 2145.00 17.901 19.00

Tabular data of Input Occupied Bandwidth

Test Band

Link

Signal

Center Frequency

99 % OBW (MHz)

26 dB OBW (MHz)

(MHz)
WCDMA 2 145.00 4183 3 4.706
LTE 5M 2 145.00 45149 5.007
AWS1+3 | Downlink | LTE 10M 2 145.00 9.0015 9.949
LTE 15M 2 145.00 13.490 14.87
LTE 20M 2 145.00 17.981 19.66

Tabular data of 3 dB above the AGC threshold Output Occupied Bandwidth

Center Frequency

Test Band Link Signal (MHz) 99 % OBW (MHz) | 26 dB OBW (MHz)
WCDMA 2 145.00 4.0413 4.488
LTE 5M 2 145.00 45057 4.891
AWS1+3 Downlink LTE 10M 2 145.00 8.977 8 9.569
LTE 15M 2 145.00 13.472 14.19
LTE 20M 2 145.00 17.898 18.96
F-TP22-03 (Rev.00) 18/106 HCTCO,LTD.
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Measured Occupied Bandwidth Comparison

Variant of Inout and outout Variant of Input and 3 dB above
Test Band Link Signal Ooouniod B‘;n it (05’ ) the AGC threshold output
P ° Occupied Bandwidth (%)
WCDMA 4122 4632
LTE 5M -1.897 -2.317
AWS1+3 | Downlink | LTE 10M -2.915 -3.819
LTE 15M -3.564 4573
LTE 20M -3.357 -3.561

* Change in input-output OBW is less than #5 %.

F-TP22-03 (Rev.00)
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Plot data of Occupied Bandwidth

Output / AWS1+3 / Downlink / WCDMA

Ag}ie|1l Spectrum Analyzer - Occupied BW.
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 50.00 dBm

Center 2.145 GHz
#Res BW 100 kHz

Occupied Bandwidth

ALIGMAUTO

01:09:16PM Oct 01, 2018

wp- Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Hold: 1001100
#HAtten: 40 dB

#VBW 300 kHz

Total Power

4.0136 MHz

Transmit Freq Error
x dB Bandwidth

-1.484 kHz
4.512 MHz

OBW Power
x dB

41.0 dBm

Frequency

Radio Std: None

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 7.5 MHz '\

Freq Offset
0 Hz

99.00 %
-26.00 dB

Output / AWS1+3 / Downlink / LTE 5 MHz

Ag‘i-lenl Spectrum Analyzer - Occupied BW.
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 50.00 dBm

Center 2.145 GHz
#Res BW 100 kHz

Occupied Bandwidth

SEMNSE:TMT) ALIGM AUTO

01:11:12PM Oct 01, 2018

—— Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Hold: 100/100
#Atten: 40 dB

#VBW 300 kHz

Total Power

4.4948 MHz

Transmit Freq Error
x dB Bandwidth

4.461 kHz
4.912 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 7.5 MHz [F\
Sweep 1ms

40.7 dBm

99.00 %
-26.00 dB

F-TP22-03 (Rev.00)
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Output / AWS1+3 / Downlink / LTE 10 MHz

Ag}ie|1l Spectrum Analyzer - Occupied BW.
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 50.00 dBm

Center 2.145 GHz
#Res BW 200 kHz

Occupied Bandwidth

ALIGMAUTO

01:12:49PM Oct 01, 2018

wp- Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Hold: 1001100
#HAtten: 40 dB

#VBW 620 kHz

Total Power

8.9628 MHz

Transmit Freq Error
x dB Bandwidth

17.136 kHz
9.659 MHz

OBW Power
x dB

40.8 dBm

Frequency

Radio Std: None

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 15 MHz | \i%

Freq Offset
0 Hz

99.00 %
-26.00 dB

Output / AWS1+3 / Downlink / LTE 15 MHz

Ag‘i-lenl Spectrum Analyzer - Occupied BW.
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 50.00 dBm

Center 2.145 GHz
#Res BW 300 kHz

Occupied Bandwidth

SEMNSE:TMT) ALIGM AUTO

01:14:18PM Oct 01, 2018

—— Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Hold: 100/100
#Atten: 40 dB

#VBW 910 kHz

Total Power

13.462 MHz

Transmit Freq Error
x dB Bandwidth

4.616 kHz
14.34 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 22.5 MHz [
Sweep 1ms

41.1 dBm

99.00 %
-26.00 dB

F-TP22-03 (Rev.00)
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Output / AWS1+3 / Downlink / LTE 20 MHz

Agilent Spectrum Analyzer - Occupied BW.

506 AC | CORREC

Center Freq 2.145000000 GHz

#IFGain:Low

Ref 50.00 dBm

Center 2.145 GHz
#Res BW 390 kHz

Occupied Bandwidth

ALIGMAUTO

01:15:49PM Oct 01, 2018

wp- Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Hold: 1001100
#HAtten: 40 dB

#VBW 1.2 MHz

Total Power

17.901 MHz

Transmit Freq Error
x dB Bandwidth

37.246 kHz
19.00 MHz

OBW Power
x dB

41.2 dBm

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.145000000 GHz

CF Step

3.000000 MHz
Span 30 MHz [y {7 Man

Sweep 1ms

Freq Offset
0 Hz

99.00 %
-26.00 dB

F-TP22-03 (Rev.00)
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Input / AWS1+3 / Downlink / WCDMA

Agjie|1t Spectrum Analyzer - Occupied BW
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 2.00 dBm

Center 2.145 GHz
#Res BW 100 kHz

Occupied Bandwidth

ALTGN AUTO

02:38:31PM Oct 04, 2018

w». Trg:Free Run

Center Freq: 2.145000000 GHz
Avg|Held:>100/100
#Atten: 10 dB

#VBW 300 kHz

Total Power

4.1833 MHz

Transmit Freq Error
¥ dB Bandwidth

-4.893 kHz
4.706 MHz

OBW Power
x dB

-12.0 dBm

Frequency

Radio Std: None

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 7.5 MHz [F\

Freq Offset
0 Hz

99.00 %
-26.00 dB

Input / AWS1+3 / Downlink / LTE 5 MHz

Ag,-iie|1l Spectrum Analyzer - Occupied BW
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 2.00 dBm

Center 2.145 GHz
#Res BW 100 kHz

Occupied Bandwidth

SEMSEINT ALIGN AUTO

09:39:47PM Oct 04, 2018

—— Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Held: 1001100
#Atten: 10 dB

#/BW 300 kHz

Total Power

4.5149 MHz

Transmit Freq Error
x dB Bandwidth

5.387 kHz
5.007 MHz

OBW Power
x dB

Radio $td: None Frequency

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 7.5 MHz |/

99.00 %
-26.00 dB

F-TP22-03 (Rev.00)
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Input / AWS1+3 / Downlink / LTE 10 MHz

Agjie|1t Spectrum Analyzer - Occupied BW
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 2.00 dBm

Center 2.145 GHz
#Res BW 200 kHz

Occupied Bandwidth

ALTGN AUTO

02:40:37 PM Oct 04, 2018

w». Trg:Free Run

Center Freq: 2.145000000 GHz
Avg|Held: 1001100
#Atten: 10 dB

#VBW 620 kHz

Total Power

9.0015 MHz

Transmit Freq Error
¥ dB Bandwidth

6.014 kHz
9.949 MHz

OBW Power
x dB

-12.1 dBm

Frequency

Radio Std: None

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 15 MHz |

Freq Offset
0 Hz

99.00 %
-26.00 dB

Input / AWS1+3 / Downlink / LTE 15 MHz

Ag,-iie|1l Spectrum Analyzer - Occupied BW
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 2.00 dBm

Center 2.145 GHz
#Res BW 300 kHz

Occupied Bandwidth

SEMSEINT ALIGN AUTO

09:44:47 PM Oct 04, 2018

—— Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Held: 1001100
#Atten: 10 dB

#/BW 910 kHz

Total Power

13.491 MHz

Transmit Freq Error
x dB Bandwidth

-3.088 kHz
14.87 MHz

OBW Power
x dB

Radio $td: None Frequency

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 22.5 VIHz | X0

99.00 %
-26.00 dB

F-TP22-03 (Rev.00)
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Input / AWS1+3 / Downlink / LTE 20 MHz

Agilent Spectrum Analyzer - Occupied BW.

S0%  AC | CORREC

Center Freq 2.145000000 GHz

#IFGain:Low

Ref 2.00 dBm

Center 2.145 GHz
#Res BW 390 kHz

Occupied Bandwidth

ALIGN AUTO

02:43:11PM Oct 04, 2018

—» Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Hold: 100/100
#Atten: 10 dB

#VBW 1.2 MHz

Total Power

17.982 MHz

Transmit Freq Error
x dB Bandwidth

12.059 kHz
19.66 MHz

OBW Power
x dB

-11.8 dBm

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.145000000 GHz

CF Step

3.000000 MHz
Span 30 MHz [y Man

Sweep 1ms

Freq Offset
0 Hz

99.00 %
-26.00 dB

F-TP22-03 (Rev.00)
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3 dB above the AGC threshold output / AWS1+3 / Downlink / WCDMA

Ag}ie|1l Spectrum Analyzer - Occupied BW.
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 50.00 dBm

Center 2.145 GHz
#Res BW 100 kHz

Occupied Bandwidth

ALIGMAUTO

01:10:00PM Oct 01, 2018

wp- Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Hold: 1001100
#HAtten: 40 dB

#VBW 300 kHz

Total Power

4.0413 MHz

Transmit Freq Error
x dB Bandwidth

3.381 kHz
4.488 MHz

OBW Power
x dB

40.6 dBm

Frequency

Radio Std: None

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 7.5 MHz '\

Freq Offset
0 Hz

99.00 %
-26.00 dB

3 dB above the AGC threshold output / AWS1+3 / Downlink / LTE 5 MHz

Ag‘i-lenl Spectrum Analyzer - Occupied BW.
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 50.00 dBm

Center 2.145 GHz
#Res BW 100 kHz

Occupied Bandwidth

SEMNSE:TMT) ALIGM AUTO

01:11:56 PM Oct 01, 2018

—— Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Hold:>100/100
#Atten: 40 dB

#VBW 300 kHz

Total Power

4.5057 MHz

Transmit Freq Error
x dB Bandwidth

2.807 kHz
4.891 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 7.5 MHz [F\
Sweep 1ms

40.5 dBm

99.00 %
-26.00 dB

F-TP22-03 (Rev.00)
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3 dB above the AGC threshold output / AWS1+3 / Downlink / LTE 10 MHz

Ag}ie|1l Spectrum Analyzer - Occupied BW.
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 50.00 dBm

Center 2.145 GHz
#Res BW 200 kHz

Occupied Bandwidth

ALIGMAUTO

01:13:33PM Oct 01, 2018

wp- Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Hold: 1001100
#HAtten: 40 dB

#VBW 620 kHz

Total Power

8.9778 MHz

Transmit Freq Error
x dB Bandwidth

-2.070 kHz
9.569 MHz

OBW Power
x dB

40.6 dBm

Frequency

Radio Std: None

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 15 MHz | \i%

Freq Offset
0 Hz

99.00 %
-26.00 dB

3 dB above the AGC threshold output / AWS1+3 / Downlink / LTE 15 MHz

Ag‘i-lenl Spectrum Analyzer - Occupied BW.
Center Freq 2.145000000 GHz

#IFGain:Low

Ref 50.00 dBm

Center 2.145 GHz
#Res BW 300 kHz

Occupied Bandwidth

SEMNSE:TMT) ALIGM AUTO

01:15:02PM Oct 01, 2018

—— Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Hold: 100/100
#Atten: 40 dB

#VBW 910 kHz

Total Power

13.472 MHz

Transmit Freq Error
x dB Bandwidth

-4.095 kHz
14.19 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.145000000 GHz

Span 22.5 MHz [
Sweep 1ms

42.7 dBm

99.00 %
-26.00 dB

F-TP22-03 (Rev.00)
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3 dB above the AGC threshold output / AWS1+3 / Downlink / LTE 20 MHz

Agilent Spectrum Analyzer - Occupied BW.

506 AC | CORREC

Center Freq 2.145000000 GHz

#IFGain:Low

Ref 50.00 dBm

Center 2.145 GHz
#Res BW 390 kHz

Occupied Bandwidth

ALIGMAUTO

01:16:34PM Oct 01, 2018

wp- Trig:Free Run

Center Freq: 2.145000000 GHz
Avg|Hold: 1001100
#HAtten: 40 dB

#VBW 1.2 MHz

Total Power

17.898 MHz

Transmit Freq Error
x dB Bandwidth

-8.556 kHz
18.96 MHz

OBW Power
x dB

41.1 dBm

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.145000000 GHz

CF Step

3.000000 MHz
Span 30 MHz [y {7 Man

Sweep 1ms

Freq Offset
0 Hz

99.00 %
-26.00 dB

F-TP22-03 (Rev.00)
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5.4. MEAN OUTPUT POWER AND AMPLIFIER/BOOSTER GAIN

Test Requirement:

§2.1046 Measurements required: RF power output.
(a) For transmitters other than single sideband, independent sideband and controlled carrier
radiotelephone, power output shall be measured at the RF output terminals when the transmitter is
adjusted in accordance with the tune-up procedure to give the values of current and voltage on the circuit
elements specified in §2.1033(c)(8). The electrical characteristics of the radio frequency load attached to
the output terminals when this test is made shall be stated.
(b) For single sideband, independent sideband, and single channel, controlled carrier radiotelephone
transmitters the procedure specified in paragraph (a) of this section shall be employed and, in addition, the
transmitter shall be modulated during the test as specified and applicable in § 2.1046 (b) (1-5). In all tests,
the input level of the modulating signal shall be such as to develop rated peak envelope power or carrier
power, as appropriate, for the transmitter.
(c) For measurements conducted pursuant to paragraphs (a) and (b) of this section, all calculations and
methods used by the applicant for determining carrier power or peak envelope power, as appropriate, on
the basis of measured power in the radio frequency load attached to the transmitter output terminals shall
be shown. Under the test conditions specified, no components of the emission spectrum shall exceed the
limits specified in the applicable rule parts as necessary for meeting occupied bandwidth or emission

limitations.

§27.50 Power limits and duty cycle.
(d) The following power and antenna height requirements apply to stations transmitting in the 1695-1710
MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155
MHz, 2155-2180 MHz and 2180-2200 MHz bands:
(1) The power of each fixed or base station transmitting in the 1995-2000 MHz, 2110-2155 MHz, 2155-
2180 MHz or 2180-2200 MHz band and located in any county with population density of 100 or fewer
persons per square mile, based upon the most recently available population statistics from the Bureau
of the Census, is limited to:
(i) An equivalent isotropically radiated power (EIRP) of 3280 watts when transmitting with an emission
bandwidth of 1 MHz or less;
(ii) An EIRP of 3280 watts/MHz when transmitting with an emission bandwidth greater than 1 MHz.
(2) The power of each fixed or base station transmitting in the 1995-2000 MHz, the 2110-2155 MHz
2155-2180 MHz band, or 2180-2200 MHz band and situated in any geographic location other than that
described in paragraph (d)(1) of this section is limited to:
(i) An equivalent isotropically radiated power (EIRP) of 1640 watts when transmitting with an emission
bandwidth of 1 MHz or less;
(ii) An EIRP of 1640 watts/MHz when transmitting with an emission bandwidth greater than 1 MHz.

F-TP22-03 (Rev.00) 29/106 HCTCO,LTD.
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(3) A licensee operating a base or fixed station in the 2110-2155 MHz band utilizing a power greater
than 1640 watts EIRP and greater than 1640 watts/MHz EIRP must coordinate such operations in
advance with all Government and non-Government satellite entities in the 2025-2110 MHz band. A
licensee operating a base or fixed station in the 2110-2180 MHz band utilizing power greater than 1640
watts EIRP and greater than 1640 watts/MHz EIRP must be coordinated in advance with the following
licensees authorized to operate within 120 kilometers (75 miles) of the base or fixed station operating in
this band: All Broadband Radio Service (BRS) licensees authorized under this part in the 2155-2160
MHz band and all advanced wireless services (AWS) licensees authorized to operate on adjacent
frequency blocks in the 2110-2180 MHz band.

(5) Equipment employed must be authorized in accordance with the provisions of §24.51. Power
measurements for transmissions by stations authorized under this section may be made either in
accordance with a Commission-approved average power technique or in compliance with paragraph
(d)(6) of this section. In measuring transmissions in this band using an average power technique, the
peak-to-average ratio (PAR) of the transmission may not exceed 13 dB.

(6) Peak transmit power must be measured over any interval of continuous transmission using
instrumentation calibrated in terms of an rms-equivalent voltage. The measurement results shall be
properly adjusted for any instrument limitations, such as detector response times, limited resolution
bandwidth capability when compared to the emission bandwidth, sensitivity, etc., so as to obtain a true

peak measurement for the emission in question over the full bandwidth of the channel.

Test Procedures:

Measurements were in accordance with the test methods section 3.5 of KDB 935210 D05 v01r02.

Adjust the internal gain control of the EUT to the maximum gain for which the equipment certification is being

sought. Any EUT attenuation settings shall be set to their minimum value.

Input power levels (uplink and downlink) should be set to maximum input ratings while confirming that the
device is not capable of operating in saturation (non-linear mode) at the rated input levels, including during

the performance of the input/output power measurements.

3.5.2 Measuring the EUT mean input and output power
a) Connect a signal generator to the input of the EUT.
b) Configure to generate the test signal.
c) The frequency of the signal generator shall be set to the frequency f, as determined from out-of-band
rejection test.
d) Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation
as necessary.
e) Set the signal generator output power to a level that produces an EUT output level that is just below
the AGC threshold, but not more than 0.5 dB below.
f) Measure and record the output power of the EUT; use ANSI C63.26-2015 subclause 5.2.4.4.1, for
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power measurement.

g) Remove the EUT from the measurement setup. Using the same signal generator settings, repeat the
power measurement at the signal generator port, which was used as the input signal to the EUT, and
record as the input power. EUT gain may be calculated as described in 3.5.5.

h) Repeat steps f) and g) with input signal amplitude set to 3 dB above the AGC threshold level.

i) Repeat steps e) to h) with the narrowband test signal.

j) Repeat steps e) to i) for all frequency bands authorized for use by the EUT.
3.5.5 Calculating amplifier, repeater, or industrial booster gain
After the input and output power levels have been measured as described in the preceding subclauses,
the gain of the EUT can be determined from:
Gain (dB) = output power (dBm) - input power (dBm).
Report the gain for each authorized operating frequency band, and each test signal stimulus.
Notel. If fy that determined from out-of-band test is smaller or greater than difference of test signal’s center

frequency and operation band block, test is performed at the lowest or the highest frequency that test signals

can be passed.
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Test Results:

Tabular data of Input / Output Power and Gain

TestBand | Link Signal | T F{m‘;”cy '”p(“;BPrg‘)”er O“t‘(’é‘és]‘)’wer Gain (dB)
WCDMA 2161.63 -19.70 33.92 53.62
LTE 5M 2161.63 -19.67 32.91 52.58

AWS1+3 | Downlink LTE 10M 2 161.63 -19.71 32.81 52.52
LTE 15M 2 161.63 -19.64 32.78 52.42
LTE 20M 2161.63 -19.55 32.89 52.44

Tabular data of Input / 3 dB above AGC threshold Output Power and Gain

TestBand | Link Signal | T F{&q;;”"y '”p(“;BPn?‘)"’er ;ixzr?ﬁé‘?;‘)t Gain (dB)
WCDMA 2 161.63 -19.70 32.77 52.47
LTE 5M 2161.63 -19.67 32.83 52.50

AWS1+3 | Downlink LTE 10M 2161.63 -19.71 32.73 52.44
LTE 15M 2161.63 -19.64 32.75 52.39
LTE 20M 2 161.63 -19.55 32.72 52.27

Tabular data of PAPR

Test Band Link Signal fo Frequency (MHz) 0.1 % PAPR (dB)
WCDMA 2161.63 4.79
LTE 5M 2 161.63 8.35

AWS1+3 | Downlink LTE 10M 2161.63 8.37
LTE 15M 2161.63 8.45
LTE 20M 2161.63 8.40
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Plot data of PAPR

Average Power

33.93 dBm
91.12 % at 0dB

2.07 dB
3.84 dB
479 dB
5.32 dB
5.61dB
5.71 dB

572 dB
39.65 dBm

10.0 %
1.0%
0.1%
0.01%
0.001 %
0.0001 %
Peak

Agilent Spectrum Analyzer - Power Stat CCDF

Center Freq 2.161625000 GHz

PAPR / AWS1+3 / Downlink / WCDMA

ALIGH AUTO 01:34:37 PM Oct 01, 2018
Center Freq: 2.161625000 GHz Radio Std: None
Trig: Free Run Counts:1.00 M/1.00 Mpt

#Atten: 40 dB

Frequency

#IFGain:Low

100 % Gaussian
0

Center Freq
2.161625000 GHz

0,
0.0001 A’OdB

Info BW 5.0000 MHz

Center Freq 2.161625000

Average Power

32.97 dBm
36.74 % at 0dB

3.64 dB
6.71 dB
8.35dB
9.56 dB
11.11 dB

10.0 %
1.0 %
0.1 %
0.01 %
0.001 %
0.0001 % 11.41 dB

11.43 dB
44.40 dBm

Peak

Agilent Spectrum Analyzer - Power Stat CCDF

505 AC | CORREC

PAPR / AWS1+3 / Downlink / LTE 5 MHz

SENSE:INT 01:36:25PM Oct 01, 2018
Center Freq: 2.161625000 GHz Radio Std: None
—— Trig:Free Run Counts:1.00 M/1.00 Mpt
#Atten: 40 dB

ALIGM AUTO

GHz Frequency

#IFGain:Low

100 % Gaussian
(]

Center Freq
2.161625000 GHz

|

N

0.001 %

0.0001 A’OdB

Info BW 5.0000 MHz

F-TP22-03 (Rev.00)
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PAPR / AWS1+3 / Downlink / LTE 10 MHz

Agilent Spectrum Analyzer - Power Stat CCDF

3 ALIGH AUTO 01:38:47 PM Oct 01, 2018
Center Freq 2.161625000 GHz Center Freq: 2.161625000 GHz Radio Std: None Frequency

wp- Trig:Free Run Counts:1.00 M/1.00 Mpt
#IFGain:Low #Atten: 40 dB

Average Power Gaussian
9 100 %

CenterFreq
32.88 dBm ‘ 2.161625000 GHz
36.55 % at 0dB

10.0 % 3.65dB
1.0% 6.65 dB

CF st
0.1% 8.37dB 5000000 Mﬁ':
0.01% 9.63 dB ‘. Auto Man

0.001% 10.52dB o
0.0001 % 11.38 dB | 0Hz
Peak 11.32 dB -

44.27 dBm

0,
0.0001 A’OdB

Info BW 10.000 MHz

PAPR / AWS1+3 / Downlink / LTE 15 MHz

Agilent Spectrum Analyzer - Power Stat CCDF

SENSEINT]| ALIGN AUTO 01:41:47 PM Oct 01, 2018
Center Freq 2.161625000 GHz Center Freq: 2161625000 GHz Radio Std: None Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt

——
#IFGain:Low #Atten: 40 dB

Average Power 100 % 2Ussian

Center Freq
32.96 dBm 2.161625000 GHz
36.65 % at 0dB

10.0 % 3.64 dB
1.0 % 6.67 dB
0.1 % 8.45dB
0.01 % 9.70 dB
0.001% 11.23dB
0.0001 % 12.45 dB 0.001 %

Peak 12.65dB
4561 dBm

0.0001 A’OdB

Info BW 10.000 MHz
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PAPR / AWS1+3 / Downlink / LTE 20 MHz

Agilent Spectrum Analyzer - Power Stat CCDF

505 AC CORREC 3 ALIGH AUTO 01:43:35PM Oct 01, 2018 F
requency

Center Freq 2.161625000 GHz Center Freq: 2.161625000 GHz Radio Std: None
Trig: Free Run Counts:1.00 M/1.00 Mpt

——
#IFGain:Low #Atten: 40 dB

Average Power Gaussian
9 100 %

| Center Freq
32.85 dBm ) 2.161625000 GHz
36.80 % at 0dB

10.0 % 3.63 dB
1.0 % 6.64 dB
0.1 % 8.40 dB
0.01 % 9.58 dB
0.001% 10.73dB
0.0001 % 11.27 dB

Peak 11.22 dB
44.14 dBm

0,
0.0001 A’OdB

Info BW 25.000 MHz
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5.5. OUT-OF-BAND/OUT-OF-BLOCK EMISSIONS AND SPURIOUS EMISSIONS

Test Requirements:

§2.1051 Measurements required: Spurious emissions at antenna terminals.

The radio frequency voltage or powers generated within the equipment and appearing on a spurious
frequency shall be checked at the equipment output terminals when properly loaded with a suitable artificial
antenna. Curves or equivalent data shall show the magnitude of each harmonic and other spurious emission
that can be detected when the equipment is operated under the conditions specified in §2.1049 as
appropriate. The magnitude of spurious emissions which are attenuated more than 20 dB below the

permissible value need not be specified.

§27.53 Emission limits.
(h) AWS emission limits

(1) General protection levels. Except as otherwise specified below, for operations in the 1695-1710 MHz,

1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155 MHz,

2155-2180 MHz, and 2180-2200 bands, the power of any emission outside a licensee's frequency block

shall be attenuated below the transmitter power (P) in watts by at least 43 + 10 log10 (P) dB.

(3) Measurement procedure.
(i) Compliance with this provision is based on the use of measurement instrumentation employing a
resolution bandwidth of 1 megahertz or greater. However, in the 1 megahertz bands immediately
outside and adjacent to the licensee's frequency block, a resolution bandwidth of at least one percent
of the emission bandwidth of the fundamental emission of the transmitter may be employed. The
emission bandwidth is defined as the width of the signal between two points, one below the carrier
center frequency and one above the carrier center frequency, outside of which all emissions are
attenuated at least 26 dB below the transmitter power.
(i) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to
the licensee's frequency block edges, both upper and lower, as the design permits.
(iii) The measurements of emission power can be expressed in peak or average values, provided they

are expressed in the same parameters as the transmitter power.

Test Procedures:

Measurements were in accordance with the test methods section 3.6 of KDB 935210 D05 v01r02.

Spurious emissions shall be measured using a single test signal sequentially tuned to the low, middle, and
high channels or frequencies within each authorized frequency band of operation.
Out-of-band/out-of-block emissions (including intermodulation products) shall be measured under each of
the following two stimulus conditions:

a) two adjacent test signals sequentially tuned to the lower and upper frequency band/block edges;

b) a single test signal, sequentially tuned to the lowest and highest frequencies or channels within the
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frequency band/block under examination.
NOTE—Single-channel boosters that cannot accommodate two simultaneous signals within the passband

may be excluded from the test stipulated in step a).

3.6.2 Out-of-band/out-of-block emissions conducted measurements

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

If the signal generator is not capable of generating two modulated carriers simultaneously, then two
discrete signal generators can be connected with an appropriate combining network to support this two-

signal test.

b) Set the signal generator to produce two AWGN signals as previously described.

c) Set the center frequencies such that the AWGN signals occupy adjacent channels, as defined by
industry standards such as 3GPP or 3GPP2, at the upper edge of the frequency band or block under test.
d) Set the composite power levels such that the input signal is just below the AGC threshold, but not more
than 0.5 dB below. The composite power can be measured using the procedures provided in KDB
Publication 971168, but it will be necessary to expand the power integration bandwidth so as to include
both of the transmit channels.

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.

g) Set the VBW = 3 x RBW.

h) Set the detector to power averaging (rms) detector.

i) Set the Sweep time = auto-couple.

j) Set the spectrum analyzer start frequency to the upper block edge frequency, and the stop frequency to
the upper block edge frequency plus 300 kHz or 3 MHz, for frequencies below and above 1 GHz,
respectively.

k) Trace average at least 100 traces in power averaging (rms) mode.

[) Use the marker function to find the maximum power level.

m) Capture the spectrum analyzer trace of the power level for inclusion in the test report.

n) Repeat steps k) to m) with the composite input power level set to 3 dB above the AGC threshold.

0) Reset the frequencies of the input signals to the lower edge of the frequency block or band under test.
p) Reset the spectrum analyzer start frequency to the lower block edge frequency minus 300 kHz or 3
MHz, for frequencies below and above 1 GHz, respectively, and the stop frequency to the lower band or
block edge frequency.

q) Repeat steps k) to n).

r) Repeat steps a) to q) with the signal generator configured for a single test signal tuned as close as
possible to the block edges.

s) Repeat steps a) to r) with the narrowband test signal.

t) Repeat steps a) to s) for all authorized frequency bands or blocks used by the EUT.
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3.6.3 Spurious emissions conducted measurements
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.
c) 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, 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.
g) Set the VBW = 3 x RBW.
h) Set the Sweep time = auto-couple.
i) 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 1 MHz.
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.
j) Select the power averaging (rms) detector function.
k) Trace average at least 10 traces in power averaging (rms) mode.
[) 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 1 MHz, and
the spectrum analyzer stop frequency to 10 times the highest frequency of the fundamental emission. 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 0) 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.
r) Repeat steps b) to q) for all authorized frequency bands/blocks used by the EUT.

Notel. In 9 kHz-150 kHz and 150 kHz-30 MHz bands, RBW was reduced to 0.1 % and 1 % of the
reference bandwidth for measuring unwanted emission level (typically, 1 MHz if the authorized frequency
band is above 1 GHz) and power was integrated.(1% = +30 dB, 10% = +20 dB )
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Test Results:

Plot data of Out-of-band/out-of-block emissions

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.181500000 GHz

10 dBlidiv. - Ref 0.00 dBm

Start 2.180000 GHz
#Res BW 51 kHz

MSG

0% AC | CORREC

PNO: Wide —»— 1rig: Free Run
IFGain:Low

Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / WCDMA / Upper

SENSEINT ALIGN AUTO
Avg Type: RMS
Avg|Hold: 1001100

#Atten: 10 dB . |

Mkr1 2.180 000 GHz
-45.743 dBm

02:57:22PM Oct 01, 2018

Stop 2.183000 GHz
Sweep 1.47 ms (1001 pts)

STATUS

#VBW 150 kHz*

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.108500000 GHz

Start 2.107000 GHz
#Res BW 51 kHz

IMSG

509 AC | CORREC

PNO: Wide —— 1rig: Free Run
IFGain:Low

Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / WCDMA / Lower

SENSE:INT ALIGH AUTO
Avg Type: RMS
Avg|Hold: 100/100
#Atten: 10 dB —

Mkr1 2.109 994 GHz
-44.885 dBm

02:58:38PM Oct 01, 2018

Stop 2.110000 GHz
Sweep 1.47 ms (1001 pts)

STATUS

#/BW 150 kHz*

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz
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Agilent Spectrum Analyzer - Swept SA

Center Freq 2.181500000 GHz

10 dBlidiv. - Ref 0.00 dBm

Start 2.180000 GHz
#Res BW 51 kHz

MSG

0% AC | CORREC

PNO: Wide —»— 1rig: Free Run
IFGain:Low

Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 5 MHz / Upper

SENSEINT ALIGN AUTO
Avg Type: RMS
Avg|Hold: 1001100

#Atten: 10 dB . |

Mkr1 2.181 491 GHz
-39.684 dBm

03:00:11PM Oct 01, 2018

- ----------
w7 )

Stop 2.183000 GHz
Sweep 1.47 ms (1001 pts)

STATUS

#VBW 150 kHz*

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.108500000 GHz

Start 2.107000 GHz
#Res BW 51 kHz

IMSG

509 AC | CORREC

PNO: Wide —— 1rig: Free Run
IFGain:Low

Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 5 MHz / Lower

SENSE:INT ALIGH AUTO
Avg Type: RMS
Avg|Hold: 100/100
#Atten: 10 dB —

Mkr1 2.109 874 GHz
-41.579 dBm

03:01:28PM Oct 01, 2018

Stop 2.110000 GHz
Sweep 1.47 ms (1001 pts)

STATUS

#/BW 150 kHz*

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz
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Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 10 MHz / Upper

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:03:18PM Oct 01, 2018

Center Freq 2.181500000 GHz _ Avg Type: RMS ] Frequency
PNO: Wide —»— 1rig: Free Run Avg[Hold: 100/100

IFGain:Low #Atten: 10 dB

H
Mkr1 2.182 610 GHz Auto Tune
10 dBidiv. Ref 0.00 dBm .39.520 dBm

Log
e

2.1816500000 GHz

=20
StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)

MSG STATUS

Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 10 MHz / Lower

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:04:38PM Oct 01, 2018

Center Freq 2.108500000 GHz : Avg Type: RMS ATy
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 10 dB

Mkr1 2.109 286 GHz Auto Tune
-38.089 dBm

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.107000 GHz Stop 2.110000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)

IMSG STATUS

F-TP22-03 (Rev.00) 41/106 HCTCO,LTD.



aCT

HCTCO.,LTD

Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 15 MHz / Upper

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.181500000 GHz

PNO: Wide ~—»— T1rig: Free Run
#Atten: 10 dB

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg[Hold: 1001100

03:06:23PM Oct 01, 2018

IFGain:Low

Mkr1 2.182 073 GHz

10 dB!dlv Ref 0.00 dBm -36.985 dBm

-100 I

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.00 ms (1001 pts)

MSG STATUS

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 15 MHz / Lower

Agilent Spectrum Analyzer - Swept SA

509 AC | CORREC

Center Freq 2.108500000 GHz
PNO: Wide —»— 1rig: Free Run
#Atten: 10 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 1001100

03:08:06 PM Oct 01, 2018

IFGain:Low

Mkr1 2.109 658 GHz

Eogs!dw Ref 0.00 dBm -39.119 dBm

JHII

N ------

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.107000 GHz Stop 2.110000 GHz
#Res BW 150 kHz

#VBW 470 kHz* Sweep 1.00 ms (1001 pts)

IMSG STATUS
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Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 20 MHz / Upper

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:09:25PM Oct 01, 2018

Center Freq 2.181500000 GHz _ Avg Type: RMS ] Frequency
PNO: Wide —»— 1rig: Free Run Avg[Hold: 100/100

IFGain:Low #Atten: 10 dB

H
Mkr1 2.180 060 GHz Auto Tune
10 dBidiv. Ref 0.00 dBm 43.271 dBm

Log
e

2.1816500000 GHz

=20
StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 200 kHz #VBW 620 kHz* Sweep 1.00 ms (1001 pts)

MSG STATUS

Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 20 MHz / Lower

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:11:36PM Oct 01, 2018

Center Freq 2.108500000 GHz : Avg Type: RMS ATy
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 10 dB

Mkr1 2.110 000 GHz Auto Tune
-24.370 dBm

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.107000 GHz Stop 2.110000 GHz
#Res BW 200 kHz #VBW 620 kHz* Sweep 1.00 ms (1001 pts)

IMSG STATUS
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Agilent Spectrum Analyzer - Swept SA
Center Freq 2.181500000 GHz

IFGain:Low

10 dB!dlv Ref 0.00 dBm

Start 2.180000 GHz
#Res BW 51 kHz

MSG

+3 dB above Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / WCDMA / Upper

SEMNSE:INT| ALIGMAUTO 02:57:49PM Oct 01, 2018

PNO: Wide ~—»— T1rig: Free Run

#VBW 150 kHz*

Avg Type: RMS
Avg|Hold: 1001100
#HAtten: 10 dB
Mkr1 2.182 688 GHz
-48.047 dBm

Stop 2.183000 GHz
Sweep 1.47 ms (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA
Center Freq 2.108500000 GHz

IFGain:Low

10 gB.‘dIV Ref 0.00 dBm

Start 2.107000 GHz
#Res BW 51 kHz

IMSG

+3 dB above Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / WCDMA / Lower

SEMNSE:TMT) ALIGM AUTO 02:59:04 PM Oct 01, 2018

PNO: Wide —»— 1rig: Free Run

#/BW 150 kHz*

Avg Type: RMS
Avg|Hold: 100/100
#Atten: 10 dB
Mkr1 2.110 000 GHz
-46.877 dBm

Stop 2.110000 GHz
Sweep 1.47 ms (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz
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Agilent Spectrum Analyzer - Swept SA
Center Freq 2.181500000 GHz

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 10 dB

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg[Hold: 1001100

03:00:37 PM

Mkr1 2.180 675 GHz
10 dBldiv  Ref 0.00 dBm -33.196 dBm

Lo
B
o e
300 ’
§ ORI AP T PRy e
o
N .
o
- ]

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 51 kHz #VBW 150 kHz* Sweep 1.47 ms (1001 pts)

MSG STATUS

+3 dB above Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 5 MHz / Upper

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.108500000 GHz _ Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 10 dB |
Mkr1 2.109 535 GHz
-31.748 dBm

SEMNSE:TMT) ALIGM AUTO

10 dBidiv. Ref 0,00 dBm

-100

-400

I Y A I
I I
ST SYRYISIeN
I
I O
I I
I A
I A N
I A

Start 2.107000 GHz
#Res BW 51 kHz

Stop 2.110000 GHz

#VBW 150 kHz* Sweep 1.47 ms (1001 pts)

+3 dB above Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 5 MHz / Lower

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

IMSG STATUS
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+3 dB above Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 10 MHz / Upper

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:03:43PM Oct 01, 2018

Center Freq 2.181500000 GHz Avg Type: RMS ] Frequency
PNO: Wide ~—»— T1rig: Free Run Avg[Hold: 100/100 ?

IFGain:Low #Atten: 10 dB

Mkr1 2.180 006 GHz Auto Tune
10 dBde Ref 0.00 dBm .31.379 dBm

-100 I

2.1816500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)

MSG STATUS

+3 dB above Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 10 MHz / Lower

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:05:03PM Oct 01, 2018

Center Freq 2.108500000 GHz Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg[Hold: 100/100

IFGain:Low #Atten: 10 dB

Frequency

Mkr1 2.109 811 GHz [JEEEACERIL
[9gBiaiv__Ref 0.00 aBm -34.124 dBm

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.107000 GHz Stop 2.110000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)

IMSG STATUS
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+3 dB above Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 15 MHz / Upper

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:06:45PM Oct 01, 2018

Center Freq 2.181500000 GHz . Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 10 dB

Frequency

H

Mkr1 2.180 054 GHz AT
[oghidy  Rer0.00 dBm -32.182 dBm

Log
---------- il Freq
S e ) O B | SR EE

StartFreq

2.180000000 GHz

S B 7 WY ooy O P Sy N PV YET SVLT S TF  WTE P pY Stop Freq
““ “ 2.183000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.00 ms (1001 pts)

MSG STATUS

+3 dB above Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 15 MHz / Lower

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:08:32PM Oct 01, 2018

Center Freq 2.108500000 GHz _ Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 10 dB

Frequency

Mkr1 2.109 589 GHz Auto Tune
-41.871 dBm

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.107000 GHz Stop 2.110000 GHz
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.00 ms (1001 pts)

IMSG STATUS
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Agilent Spectrum Analyzer - Swept SA

Center Freq 2.181500000 GHz

PNO: Wide ~—»— T1rig: Free Run
#Atten: 10 dB

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg[Hold: 1001100

03:09:54PM Oct 01, 2018

IFGain:Low

Mkr1 2.180 303 GHz
10 dB!dlv Ref 0.00 dBm -30.418 dBm

| --------
----------

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 200 kHz #VBW 620 kHz* Sweep 1.00 ms (1001 pts)

MSG STATUS

+3 dB above Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 20 MHz / Upper

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

509 AC | CORREC

Center Freq 2.108500000 GHz
PNO: Wide —»— 1rig: Free Run
#Atten: 10 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 1001100

03:12:02PM Oct 01, 2018

IFGain:Low

Mkr1 2.109 925 GHz

lo gB!dlv Ref 0.00 dBm -24.837 dBm

-400

I e

+3 dB above Out-of-band (two adjacent test signals) / AWS1+3 / Downlink / LTE 20 MHz / Lower

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.107000 GHz Stop 2.110000 GHz
#Res BW 200 kHz

#VBW 620 kHz* Sweep 1.00 ms (1001 pts)

IMSG STATUS
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.181500000 GHz

10 dB!dlv Ref 0.00 dBm

Start 2.180000 GHz
#Res BW 51 kHz

MSG

0% AC | CORREC

PNO: Wide —»— 1rig: Free Run
IFGain:Low

Out-of-band (single test signals) / AWS1+3 / Downlink / WCDMA / Upper

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg[Hold: 1001100

03:14:28PM Oct 01, 2018

#Atten: 10 dB

Mkr1 2.180 000 GHz
-45.803 dBm

-100 I

Stop 2.183000 GHz
Sweep 1.47 ms (1001 pts)

STATUS

#VBW 150 kHz*

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.108500000 GHz

10 gB.‘dIV Ref 0.00 dBm

Start 2.107000 GHz
#Res BW 51 kHz

IMSG

509 AC | CORREC

PNO: Wide —»— 1rig: Free Run
IFGain:Low

Out-of-band (single test signals) / AWS1+3 / Downlink / WCDMA / Lower

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 1001100

03:16:18PM Oct 01, 2018

#Atten: 10 dB

Mkr1 2.109 991 GHz
-43.547 dBm

Stop 2.110000 GHz
Sweep 1.47 ms (1001 pts)

STATUS

#/BW 150 kHz*

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO

Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 5 MHz / Upper

03:17:47 PM Oct 01, 2018

Avg Type: RMS

Center Freq 2.181500000 GHz
Avg|Hold: 100/100

PNO: Wide —»— 1rig: Free Run

IFGain:Low #Atten: 10 dB

10 dBlidiv. - Ref 0.00 dBm

Start 2.180000 GHz
#Res BW 51 kHz

MSG

#VBW 150 kHz*

H

Mkr1 2.180 000 GHz

-24.918 dBm

- ----------
w7 )

Stop 2.183000 GHz
Sweep 1.47 ms (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO

Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 5 MHz / Lower

03:23:28PM Oct 01, 2018

Avg Type: RMS

Center Freq 2.108500000 GHz
Avg|Hold: 100/100

PNO: Wide —— 1rig: Free Run
#Atten: 10 dB

IFGain:Low

Start 2.107000 GHz
#Res BW 51 kHz

IMSG

#/BW 150 kHz*

Mkr1 2.110 000 GHz

-23.843 dBm

Stop 2.110000 GHz
Sweep 1.47 ms (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 10 MHz / Upper

Agilent Spectrum Analyzer - Swept SA
Center Freq 2.181500000 GHz

PNO: Wide —»— 1rig: Free Run

IFGain:Low

10 dBlidiv. - Ref 0.00 dBm

Start 2.180000 GHz
#Res BW 100 kHz

MSG

SEMNSE:INT| ALIGMAUTO

03:26:27 PM Oct 01, 2018

#VBW 300 kHz*

Avg Type: RMS
Avg|Hold: 1001100
#HAtten: 10 dB

H

Mkr1 2.182 037 GHz
-34.090 dBm

Stop 2.183000 GHz

Sweep 1.00 ms (1001 pts)

STATUS

2.1816500000 GHz

2.180000000 GHz

2.183000000 GHz

Auto Man

Frequency

Auto Tune

Center Freq

StartFreq

Stop Freq

CF Step
300.000 kHz

Freq Offset
0 Hz

Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 10 MHz / Lower

Agilent Spectrum Analyzer - Swept SA
Center Freq 2.108500000 GHz

PNO: Wide —— 1rig: Free Run

IFGain:Low

Start 2.107000 GHz
#Res BW 100 kHz

IMSG

SEMNSE:TMT) ALIGM AUTO

03:27:34 PM Oct 01, 2018

#/BW 300 kHz*

Avg Type: RMS
Avg|Hold: 100/100
#Atten: 10 dB

Mkr1 2.109 481 GHz

-38.169 dBm

Stop 2.110000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

2.108500000 GHz

2.107000000 GHz

2.110000000 GHz

Auto Man

Frequency

Auto Tune

Center Freq

StartFreq

StopFreq

CF Step
300.000 kHz

Freq Offset
0 Hz
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 15 MHz / Upper

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:29:25PM Oct 01, 2018

Center Freq 2.181500000 GHz Avg Type: RMS
PNO: Wide ~—»— T1rig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 10 dB

Mkr1 2.181 740 GHz
10 dB!dlv Ref 0.00 dBm -29.798 dBm

-100 I

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.00 ms (1001 pts)

MSG STATUS

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 15 MHz / Lower

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:31:46PM Oct 01, 2018

Center Freq 2.108500000 GHz Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg[Hold: 100/100

IFGain:Low #Atten: 10 dB

Mkr1 2.109 457 GHz
10 dB!dlv Ref 0.00 dBm -30.230 dBm

e e
N

Start 2.107000 GHz Stop 2.110000 GHz
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.00 ms (1001 pts)

IMSG STATUS

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 20 MHz / Upper

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:35:15PM Oct 01, 2018

Center Freq 2.181500000 GHz Avg Type: RMS ] Frequency
PNO: Wide ~—»— T1rig: Free Run Avg[Hold: 100/100 ?

IFGain:Low #Atten: 10 dB

Mkr1 2.180 300 GHz Auto Tune
10 dBidiv.~ Ref 0.00 dBm .37.558 dBm

Log
----------mm
-100

2.1816500000 GHz

StartFreq
- 2.180000000 GHz

-40.0 Mm_"u'.'.-
Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 200 kHz #VBW 620 kHz* Sweep 1.00 ms (1001 pts)

MSG STATUS

Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 20 MHz / Lower

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:37:05PM Oct 01, 2018

Center Freq 2.108500000 GHz Avg Type: RMS Frequency
PNO: Wide —»— 1rig: Free Run Avg[Hold: 100/100
IFGain:Low #Atten: 10 dB

Mkr1 2.108 296 GHz Auto Tune
10 ciBidiv. - Ref 0.00 dBm 33.671 dBm

Log
----------um
Rl I —— n

2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.107000 GHz Stop 2.110000 GHz
#Res BW 200 kHz #VBW 620 kHz* Sweep 1.00 ms (1001 pts)

IMSG STATUS
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

+3 dB above Out-of-band (single test signals) / AWS1+3 / Downlink / WCDMA / Upper

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:14:45PM Oct 01, 2018

Center Freq 2.181500000 GHz Avg Type: RMS ] Frequency
PNO: Wide ~—»— T1rig: Free Run Avg[Hold: 100/100 ?

IFGain:Low #Atten: 10 dB

Mkr1 2.180 027 GHz Auto Tune
10 dBde Ref 0.00 dBm 44.525 dBm

-100 I

2.1816500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 51 kHz #VBW 150 kHz* Sweep 1.47 ms (1001 pts)

MSG STATUS

+3 dB above Out-of-band (single test signals) / AWS1+3 / Downlink / WCDMA / Lower

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:16:35PM Oct 01, 2018

Center Freq 2.108500000 GHz Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg[Hold: 100/100

IFGain:Low #Atten: 10 dB

Frequency

Mkr1 2.109 712 GHz [JACERIL
[9gBiaiv__Ref 0.00 aBm -41.922 dBm

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.107000 GHz Stop 2.110000 GHz
#Res BW 51 kHz #VBW 150 kHz* Sweep 1.47 ms (1001 pts)

IMSG STATUS
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.181500000 GHz

+3 dB above Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 5 MHz / Upper

SEMNSE:INT| ALIGMAUTO 03:18:05PM

PNO: Wide ~—»— T1rig: Free Run

Avg Type: RMS
Avg|Hold: 1001100

IFGain:Low #Atten: 10 dB

Mkr1 2.180 000 GHz

10 dBldiv  Ref 0.00 dBm -24.049 dBm

- ----------
w7

30.0 =LA

----------
3 I N N I
1 N I
! I I I I I R e
I I I

L ]

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 51 kHz Sweep 1.47 ms (1001 pts)

MSG

#VBW 150 kHz*

STATUS

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

509 AC | CORREC

Center Freq 2.108500000 GHz
PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 10 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 1001100

Mkr1 2.110 000 GHz

10 dBidiv - Ref 0.00 dBm -24.534 dBm

-100

.
.
I
honf Vo,

=

T
[ [

+3 dB above Out-of-band (single test signals) / AWS1+3 / Downlink / LTE

Start 2.107000 GHz
#Res BW 51 kHz

IMSG

Stop 2.110000 GHz
Sweep 1.47 ms (1001 pts)

STATUS

#/BW 150 kHz*

5 MHz / Lower

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Agilent Spectrum Analyzer - Swept SA

0% AC | CORREC

SEMNSE:INT|

+3 dB above Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 10 MHz / Upper

ALIGMAUTO 03:26:43PM

Center Freq 2.181500000 GHz

PNO: Wide ~—»— T1rig: Free Run

Avg Type: RMS
Avg|Hold: 1001100

IFGain:Low #Atten: 10 dB

Mkr1 2.182 016 GHz
10 dB!dlv Ref 0.00 dBm -27.131 dBm

i I I I O R
Y N ---
I A O A N
M“WWWWMWWMM
1 N O I
3 I N N I
1 N I
N N N S O S
I I I
| [ [ ]

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

MSG STATUS

#VBW 300 kHz*

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.108500000 GHz
PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 10 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 1001100

Mkr1 2.109 748 GHz

10 dBidiv - Ref 0.00 dBm -27.942 dBm

i
=0l
-l
t_

A

Stop 2.110000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

| ———
]
o Y
|
|
|
|
|
Ll

Start 2.107000 GHz
#Res BW 100 kHz

IMSG

#/BW 300 kHz*

+3 dB above Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 10 MHz / Lower

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz

F-TP22-03 (Rev.00) 56/106
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Agilent Spectrum Analyzer - Swept SA
Center Freq 2.181500000 GHz

SEMNSE:INT|

+3 dB above Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 15 MHz / Upper

ALIGMAUTO 03:29:41 PM

PNO: Wide ~—»— T1rig: Free Run

#Atten: 10 dB

Avg Type: RMS
Avg|Hold: 1001100

IFGain:Low

Mkr1 2.180 579 GHz

10 dB!dlv Ref 0.00 dBm -23.804 dBm

-100 I

b lml -------
A g P i
----------
3 I N N I
1 N I
! I I I I I R e
I I I
L ]

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 150 kHz Sweep 1.00 ms (1001 pts)

MSG STATUS

#VBW 470 kHz*

Frequency

Auto Tune

Center Freq
2.181500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.108500000 GHz
PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 10 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 1001100

Mkr1 2.109 604 GHz

10 dBidiv - Ref 0.00 dBm -21.273 dBm

-100

+3 dB above Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 15 MHz / Lower

Start 2.107000 GHz
#Res BW 150 kHz

IMSG

Stop 2.110000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

#/BW 470 kHz*

Frequency

Auto Tune

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

+3 dB above Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 20 MHz / Upper

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:35:32PM Oct 01, 2018

Center Freq 2.181500000 GHz Avg Type: RMS ] Frequency
PNO: Wide ~—»— T1rig: Free Run Avg[Hold: 100/100 ?

IFGain:Low #Atten: 10 dB

Mkr1 2.180 147 GHz Auto Tune
10 dBde Ref 0.00 dBm 28,694 dBm

-100 I

2.1816500000 GHz

StartFreq
2.180000000 GHz

Stop Freq
2.183000000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

Start 2.180000 GHz Stop 2.183000 GHz
#Res BW 200 kHz #VBW 620 kHz* Sweep 1.00 ms (1001 pts)

MSG STATUS

+3 dB above Out-of-band (single test signals) / AWS1+3 / Downlink / LTE 20 MHz / Lower

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 03:37:21PM Oct 01, 2018

Center Freq 2.108500000 GHz Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg[Hold: 100/100

IFGain:Low #Atten: 10 dB

Frequency

Mkr1 2.109 922 GHz [EACERIL
[9gBiaiv__Ref 0.00 aBm -26.021 dBm

Center Freq
2.108500000 GHz

StartFreq
2.107000000 GHz

StopFreq
2.110000000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

Start 2.107000 GHz Stop 2.110000 GHz
#Res BW 200 kHz #VBW 620 kHz* Sweep 1.00 ms (1001 pts)

IMSG STATUS
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Plot data of Spurious Emissions

Spurious / AWS1+3 / Downlink / WCDMA / Low / 9 kHz ~ 150 kHz

Agilent Spectrum Analyzer - Swept SA

50 5 A\DC CORREC SENSE:INT| ALTGN AUTO 04:12:50PM Oct 01, 2018

Center Freq 79.500 kHz Avg Type: RMS Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10/10 .

IFGain:Low #Atten: 0 B

Mkr1 12.666 kHz Auto Tune
10 dB!dlv Ref -10.00 dBm 49 149 dBm

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq
150.000 kHz
600

W m
muwm-lmnm -
I .

14.100 kHz
Man

Freq Offset
0 Hz

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts)

s saTUs| 1 DC Coupled

Spurious / AWS1+3 / Downlink / WCDMA / Low / 150 kHz ~ 30 MHz

Agilent Spectrum Analyzer - Swept SA

BN RL | R [so@#\DC CORREC SENSE:INT ALIGH AUTO 04:13:10PM Oct 01, 2018

Center Freq 15.075000 MHz Avg Type: RMS Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1010

IFGain:Low #Atten: 10 dB

Mkr1 667 kHz Auto Tune
10 dB!dlv Ref 0.00 dBm 41.722 dBm

[ -
W- N N A I I I

15.076000 MHz

StartFreq
150.000 kHz

B _______
StopFreq
00 |- 30.000000 MHz
-------- —
MMMMMMMMMM”W
Auto Man

0 Hz

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (6001 pts)

MSG status ! DC Coupled
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / WCDMA / Low / 30 MHz ~ Low edge

Agilent Spectrum Analyzer - Swept SA

 [EEEE e CORREC SENSE:INT ALIGH AUTO 04:13:27 PM Oct 01, 2018

Center Freq 1.069500000 GHz Avg Type: RMS ‘ Ay
PNO: Fast —»— T1rig:Free Run Avg|Hold: 10/10 ’

IFGain:Low #Atten: 14 dB

Mkr1 2.109 00 GHz Auto Tune
10 dBlidiv. Ref 0.00 dBm 220.113 dBm

Log
e

1.069500000 GHz

StartFreq
30.000000 MHz

AT PRI PNATPRTRINPMTINVIR o o
oo uld ey eyl |l£|“||al.l|II.1LII¥L|.MIﬂmwmdﬂnimmuMM nMﬂﬂhn“hMll.llMWWhMl MM'MW 2109000000 Gt iz

CF Step
207.900000 MHz
uto Man

Freq Offset
0 Hz

Start 30 MHz Stop 2.109 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.67 ms (20001 pts)

MSG STATUS

Spurious / AWS1+3 / Downlink / WCDMA / Low / High edge ~ 10 GHz

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 04:13:45PM Oct 01, 2018

Center Freq 6.090500000 GHz Avg Type: RMS A I
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1010

IFGain:Low #Atten: 12 dB

Mkr1 7.447 1 GHz Auto Tune
Eogs!dw Ref 0.00 dBm 39.151 dBm

Center Freq
6.090500000 GHz

StartFreq
2.181000000 GHz

-40.0

N lm‘mm W'Mwwm'wmw ' StopFreq
00 - Mummnmmu‘llhulli. MWWMWM TR ) (R

CF Step
781.900000 MHz
Auto Man

Freq Offset
0 Hz

Start 2.181 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 13.3 ms {20001 pts)

IMSG STATUS
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / WCDMA / Low / 10 GHz ~ 26.5 GHz

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC 3 ALIGH AUTO

Center Freq 18.250000000 GHz . Avg Type: RMS
Trig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 2 dB

Mkr1 26.488 9 GHz
Ref -8.00 dBm -33.280 dBm

-13.00 dBm|

Start 10.000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 42.7 ms (40001 pts)

MSG E STATUS

F-TP22-03 (Rev.00) 61/106 HCTCO,LTD.



aCT

HCTCO.,LTD

Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / WCDMA / Middle / 9 kHz ~ 150 kHz

Agilent Spectrum Analyzer - Swept SA
Center Freq 79.500 kHz

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg|Hold: 10/10

04:14:56PM Oct 01, 2018

PNO: Wide ~—»— Ttig: Free Run
IFGain:Low #Atten: 0 dB
Mkr1 38.469 kHz

10 dB!dlv Ref -10.00 dBm -48.461 dBm

B P O A
IWMLM.F S bt
Y I B el VB TR Y TA WU
I

Frequency

Auto Tune

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq
150.000 kHz

CF Step
14.100 kHz
Man

Freq Offset
0 Hz

Start 9.00 kHz
#Res BW 1.0 kHz

MSG

Stop 150.00 kHz
Sweep 174 ms (1001 pts)

sTATUS | DC Coupled

#VBW 3.0 kHz*

Spurious / AWS1+3 / Downlink / WCDMA / Middle / 150 kHz ~ 30 MHz

Agilent Spectrum Analyzer - Swepl Sh
B Rl | R [S0GMDC | CORREC |

Center Freq 15. 075000 MHz
PNO: Fast —»— 1rig: Free Run
#Atten: 10 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 10/10

04:15:19PM Oct 01, 2018

IFGain:Low

Mkr1 593 kHz

ﬂo dBidiv  Ref 0.00 dBm -36.644 dBm

-40.0

lll---------
‘

Start 150 kHz
#Res BW 10 kHz

IMSG

Stop 30.00 MHz

#VBW 30 kHz* Sweep 368 ms (6001 pts)

status ! DC Coupled

Frequency

Auto Tune

Center Freq
15.076000 MHz

StartFreq
150.000 kHz

StopFreq
30.000000 MHz

CF Step
2.985000 MHz

Auto Man

Freq Offset
0 Hz

F-TP22-03 (Rev.00)

62/106

HCTCO.,LTD.



aCT

HCTCO.,LTD

Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / WCDMA / Middle / 30 MHz ~ Low edge

Agilent Spectrum Analyzer - Swept SA
L 5 s 5 < M 2 = Gl
Center Freq 1.069500000 GHz

PNO: Fast —»— T1rig:Free Run
#Atten: 12 dB

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg|Hold: 10/10

04:15:36 PM Oct 01, 2018

IFGain:Low

Mkr1 2.093 93 GHz

10 dB!dlv Ref 0.00 dBm -40.304 dBm

-100 I

400 -----

500 ol le.u th Ll Ll g ol \JJ . Ln.hlllmu tg ot e wuullll\.ml]hunllun““

N ----------

Start 30 MHz Stop 2.109 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.67 ms (20001 pts)

MSG STATUS

Frequency

Auto Tune

Center Freq
1.069500000 GHz

StartFreq
30.000000 MHz

Stop Freq
2.109000000 GHz

CF Step
207.900000 MHz
uto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 6.090500000 GHz
PNO: Fast —»— 1rig: Free Run
#Atten: 12 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 10/10

04:15:53PM Oct 01, 2018

IFGain:Low

Mkr1 9.459 7 GHz

Eogs!dw Ref 0.00 dBm -38.485 dBm

B ol . L )

W L]
Py ..NMHMMMMWMM

Start 2.181 GHz
#Res BW 1.0 MHz

Stop 10.000 GHz

#VBW 3.0 MHz* Sweep 13.3 ms {20001 pts)

Spurious / AWS1+3 / Downlink / WCDMA / Middle / High edge ~ 10 GHz

Frequency

Auto Tune

Center Freq
6.090500000 GHz

StartFreq
2.181000000 GHz

StopFreq
10.000000000 GHz

CF Step
781.900000 MHz
Auto Man

Freq Offset
0 Hz

IMSG STATUS

F-TP22-03 (Rev.00)
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / WCDMA / Middle / 10 GHz ~ 26.5 GHz

Ag}ie|1l Spectrum Analyzer - Swept SA
Center Freq 18.250000000 GHz

IFGain:Low

Ref -8.00 dBm

Start 10.000 GHz
#Res BW 1.0 MHz

ALIGMAUTO

#VBW 3.0 MHz*

Avg Type: RMS

Trig: Free Run Avg|Hold: 10/10

#Atten: 2 dB

Mkr1 25.892 8 GHz
-32.990 dBm

-13.00 dBm|

‘1

Stop 26.500 GHz
Sweep 42.7 ms (40001 pts)

MSG E STATUS

F-TP22-03 (Rev.00)
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / WCDMA / High / 9 kHz ~ 150 kHz

Agilent Spectrum Analyzer - Swept SA

50 5 A\DC CORREC SENSE:INT| ALTGN AUTO 04:17:06 PM Oct 01, 2018

Center Freq 79.500 kHz _ Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 0 B

Mkr1 38.328 kHz
10 dB!dlv Ref -10.00 dBm -47.682 dBm

AL
o A ) L I“ﬂll“ i
LT e e VAT e
]

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts)

s saTUs| 1 DC Coupled

Frequency

Auto Tune

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq
150.000 kHz

CF Step
14.100 kHz
Man

Freq Offset
0 Hz

Spurious / AWS1+3 / Downlink / WCDMA / High / 150 kHz ~ 30 MHz

Agilent Spectrum Analyzer - Swept SA

BN RL | R [so@#\DC CORREC SENSE:INT ALIGH AUTO 04:17:27 PM Oct 01, 2018

Center Freq 15.075000 MHz Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1010

IFGain:Low #Atten: 10 dB

Mkr1 593 kHz
10 dB!dlv Ref 0.00 dBm -41.678 dBm

-10.0 ----------

HIII --------
‘ AT ‘._., o T.n. ., e ,,. v.-q.,., "

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (6001 pts)

MSG status ! DC Coupled

Frequency

Auto Tune

Center Freq
15.076000 MHz

StartFreq
150.000 kHz

StopFreq
30.000000 MHz

CF Step
2.985000 MHz
Auto Man

Freq Offset
0 Hz

F-TP22-03 (Rev.00) 65/106
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / WCDMA / High / 30 MHz ~ Low edge

Agilent Spectrum Analyzer - Swept SA
e CORREC SENSE:INT| ALTGN AUTO 04:17:44 PM Oct 01, 2018

Center Freq 1.069500000 GHz Avg Type: RMS ‘ Ay
PNO: Fast —»— T1rig:Free Run Avg|Hold: 10/10 ’

IFGain:Low #Atten: 12 dB

Mkr1 2.108 38 GHz Auto Tune
10 dB!dlv Ref 0.00 dBm ~40.151 dBm

-100 I

1.069500000 GHz

StartFreq

30.000000 MHz

2.109000000 GH
500 by um.wlhl Bl ﬁu 1 il gtk o ..H\ T llu ik L w1 gl il ||k\||]lllmhullll 2
00 MWWW“MW“M“ CF Step
207.900000 MHz
uto Man

Freq Offset
0 Hz

Start 30 MHz Stop 2.109 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.67 ms (20001 pts)

MSG STATUS

Spurious / AWS1+3 / Downlink / WCDMA / High / High edge ~ 10 GHz

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 04:24/56 PM Oct 01, 2018

Center Freq 6.090500000 GHz Avg Type: RMS Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1010
IFGain:Low #Atten: 14 dB

Mkr1 2.181 0 GHz Auto Tune
[9gBiaiv__Ref 0.00 aBm 16.298 dBm

Center Freq
6.090500000 GHz

StartFreq
2.181000000 GHz

-40.0

.
Bt il D | -
N N O

CF Step
781.900000 MHz
Auto Man

Freq Offset
0 Hz

Start 2.181 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 13.3 ms {20001 pts)

IMSG STATUS
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / WCDMA / High / 10 GHz ~ 26.5 GHz

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC 3 ALIGH AUTO

Center Freq 18.250000000 GHz . Avg Type: RMS
Trig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 2 dB

Mkr1 25.939 0 GHz
Ref -8.00 dBm -33.505 dBm

-13.00 dBm|

Start 10.000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 42.7 ms (40001 pts)

MSG E STATUS

F-TP22-03 (Rev.00) 67/106 HCTCO,LTD.
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 5 MHz / Low / 9 kHz ~ 150 kHz

Agilent Spectrum Analyzer - Swept SA

50 5 A\DC CORREC SENSE:INT| ALTGN AUTO 04:25:52 PM Oct 01, 2018

Center Freq 79.500 kHz Avg Type: RMS Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10/10 .

IFGain:Low #Atten: 0 B

H

Mkr1 115.173 kHz Auto Tune
[0geidiv__Ref -10.00 dBm etz

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq
150.000 kHz

CF Step
14.100 kHz
Auto Man

Freq Offset
0 Hz

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts)

s saTUs| 1 DC Coupled

Spurious / AWS1+3 / Downlink / LTE 5 MHz / Low / 150 kHz ~ 30 MHz

Agilent Spectrum Analyzer - Swept SA

50 5 A\ DC CORREC SENSE:INT ALIGH AUTO 04:26:12PM Oct 01, 2018

Center Freq 15.075000 MHz _ Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 10 dB

Frequency

Mkr1 593 kHz Auto Tune

10 cBidiv Ref 0.00 dBm -36.150 dBm

d
-200
300 150.000 kHz
I e Y AN )

-400

StopFreq
30.000000 MHz

CF Step

W mriastremmmmrmommmr
Auto Man
ikl ol kit b e i g e Bl bl il b i ks bl ki

0 Hz

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (6001 pts)

MSG status ! DC Coupled

F-TP22-03 (Rev.00) 68/106
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 5 MHz / Low / 30 MHz ~ Low edge

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 04:27:43PM Oct 01, 2018

Center Freq 1.069500000 GHz : Avg Type: RMS ‘ by
PNO: Fast —»— T1rig:Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 14 dB

il
Mkr1 2.109 00 GHz Auto Tune
[oghidy Ref0.00 dBm 219.237 dBm

Log
e

1.069500000 GHz

=20
StartFreq
30.000000 MHz

400 Mmmmmwmmmwm? Stop Freq

. et ol i, el | 2109000000 Gz

CF Step
207.900000 MHz
Auto Man

Freq Offset
0 Hz

Start 30 MHz Stop 2.109 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.67 ms (20001 pts)

MSG STATUS

Spurious / AWS1+3 / Downlink / LTE 5 MHz / Low / High edge ~ 10 GHz

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC SENSE:INT ALIGH AUTO 04:26:46 PM Oct 01, 2018

Center Freq 6.090500000 GHz : Avg Type: RMS ATy
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 12 dB

Mkr1 7.376 7 GHz Auto Tune
-37.872 dBm

Center Freq
6.090500000 GHz

StartFreq
2.181000000 GHz

-400

10.000000000 GHz

ST IRIIFT g . o TS TVSRe g Vg e StopiFreg

n .MMwmwnmmwMMWMMM
R

CF Step
781.900000 MHz
Auto Man

Freq Offset
0 Hz

Start 2.181 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 13.3 ms {20001 pts)

IMSG STATUS

F-TP22-03 (Rev.00) 69/106 HCTCO,LTD.
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 5 MHz / Low / 10 GHz ~ 26.5 GHz

Ag}ie|1l Spectrum Analyzer - Swept SA
Center Freq 18.250000000 GHz

IFGain:Low

Ref -8.00 dBm

Start 10.000 GHz
#Res BW 1.0 MHz

ALIGMAUTO

#VBW 3.0 MHz*

Avg Type: RMS

Trig: Free Run Avg|Hold: 10/10

#Atten: 2 dB

Mkr1 25.826 8 GHz
-33.396 dBm

-13.00 dBm|

’1

Stop 26.500 GHz
Sweep 42.7 ms (40001 pts)

MSG E STATUS

F-TP22-03 (Rev.00)
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Agilent Spectrum Analyzer - Swept SA

Center Freq 79.500 kHz

SENSE:TNT ALIGN AUTO
Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 0 B i H

Mkr1 115.314 kHz
-48.727 dBm

04:28:24 PM Oct 01, 2018

Ref -10.00 dBm

10 dBldiv
Log

(P Y P A
I N s

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz

#VBW 3.0 kHz* Sweep 174 ms (1001 pts)

Spurious / AWS1+3 / Downlink / LTE 5 MHz / Middle / 9 kHz ~ 150 kHz

Frequency

Auto Tune

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq
150.000 kHz

CF Step
14.100 kHz
Auto Man

Freq Offset
0 Hz

s saTUs| 1 DC Coupled

Spurious / AWS1+3 / Downlink / LTE 5 MHz / Middle / 150 kHz ~ 30 MHz

Agilent Spectrum Analyzer - Swept SA

505 A\DC | CORREC

Center Freq 15.075000 MHz _ Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10110
#Atten: 10 dB —

Mkr1 593 kHz
10 cBidiv Ref 0.00 dBm -35.759 dBm

g ----------
100
200 --- - -- -
Ann %________ n

-400

SEMNSE:TMT) ALIGM AUTO 04:30:13PM Oct 01, 2018

IFGain:Low

WO N A
It e

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz

#VBW 30 kHz* Sweep 368 ms (6001 pts)

MSG status ! DC Coupled

Frequency

Auto Tune

Center Freq
15.076000 MHz

StartFreq
150.000 kHz

StopFreq
30.000000 MHz

CF Step
2.985000 MHz
Auto Man

Freq Offset
0 Hz

F-TP22-03 (Rev.00)
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 5 MHz / Middle / 30 MHz ~ Low edge

Agilent Spectrum Analyzer - Swept SA
L 5 s 5 < M 2 = Gl
Center Freq 1.069500000 GHz

PNO: Fast —»— T1rig:Free Run
#Atten: 12 dB

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg|Hold: 10/10

04:29:01PM Oct 01, 2018

IFGain:Low

Mkr1 2.105 78 GHz

-39.341 dBm

10 dB!dlv Ref 0.00 dBm

-100 I

0.0 I btk bbb e sl Bt el il Llllx.l“ﬂ.h.ﬂulwmmul

E00 MWMW‘M““"-

Start 30 MHz Stop 2.109 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.67 ms (20001 pts)

MSG STATUS

Frequency

Auto Tune

Center Freq
1.069500000 GHz

StartFreq
30.000000 MHz

Stop Freq
2.109000000 GHz

CF Step
207.900000 MHz
uto Man

Freq Offset
0 Hz

Spurious / AWS1+3 / Downlink / LTE 5 MHz / Middle / High edge ~

Agilent Spectrum Analyzer - Swept SA

Center Freq 6.090500000 GHz
PNO: Fast —»— 1rig: Free Run
#Atten: 12 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 10/10

04:29:18PM Oct 01, 2018

IFGain:Low

Mkr1 9.433 5 GHz

-38.017 dBm

10 gB.‘dIV Ref 0.00 dBm

R e TR PO YRR

---

Start 2.181 GHz Stop 10.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz* Sweep 13.3 ms {20001 pts)

IMSG STATUS

10 GHz

Frequency

Auto Tune

Center Freq
6.090500000 GHz

StartFreq
2.181000000 GHz

StopFreq
10.000000000 GHz

CF Step
781.900000 MHz
Auto Man

Freq Offset
0 Hz

F-TP22-03 (Rev.00)
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 5 MHz / Middle / 10 GHz ~ 26.5 GHz

Ag}ie|1l Spectrum Analyzer - Swept SA
Center Freq 18.250000000 GHz

IFGain:Low

Ref -8.00 dBm

Start 10.000 GHz
#Res BW 1.0 MHz

ALIGMAUTO

#VBW 3.0 MHz*

Avg Type: RMS

Trig: Free Run Avg|Hold: 10/10

#Atten: 2 dB

Mkr1 25.942 3 GHz
-33.003 dBm

-13.00 dBm|

.1

Stop 26.500 GHz
Sweep 42.7 ms (40001 pts)

MSG E STATUS

F-TP22-03 (Rev.00)
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 5 MHz / High / 9 kHz ~ 150 kHz

Agilent Spectrum Analyzer - Swept SA
Center Freq 79.500 kHz

SENSE:TNT ALIGN AUTO
Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 0 B i H

Mkr1 115.455 kHz
-48.668 dBm

04:31:10PM Oct 01, 2018

Frequency

Auto Tune

Ref -10.00 dBm

10 dBldiv
Log

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq

SN R -
] s byl o
BRI AR RN, .

Auto Man

Freq Offset
0 Hz

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts)

s saTUs| 1 DC Coupled

Spurious / AWS1+3 / Downlink / LTE 5 MHz / High / 150 kHz ~ 30 MHz

Agilent Spectrum Analyzer - Swept SA

Center Freq 15.075000 MHz _ Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10110

#Atten: 10 dB —

Mkr1 593 kHz
10 cBidiv Ref 0.00 dBm -40.155 dBm

N - - - -- -

SEMNSE:TMT) ALIGM AUTO 04:31:31PM Oct 01, 2018

Frequency

IFGain:Low

Auto Tune

Center Freq
15.076000 MHz

StartFreq
150.000 kHz

StopFreq
30.000000 MHz

CF Step

Mo
0.0 I,’,, 2.985000 MHz

Freq Offset
0 Hz

Start 150 kHz
#Res BW 10 kHz

Stop 30.00 MHz
Sweep 368 ms (6001 pts)

MSG status ! DC Coupled

#V/BW 30 kHz*

F-TP22-03 (Rev.00)
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 5 MHz / High / 30 MHz ~ Low edge

Agilent Spectrum Analyzer - Swept SA
L 5 s 5 < M 2 = Gl
Center Freq 1.069500000 GHz

PNO: Fast —»— T1rig:Free Run
#Atten: 12 dB

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg|Hold: 10/10

04:31:47 PM Oct 01, 2018

IFGain:Low

Mkr1 2.101 20 GHz

-40.269 dBm

10 dB!dlv Ref 0.00 dBm

-100 I

400 -----

500 el b .mmml sl e ] e b e v e el ot ol

0.0 WMW““WW““-

Start 30 MHz Stop 2.109 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.67 ms (20001 pts)

MSG STATUS

Frequency

Auto Tune

Center Freq
1.069500000 GHz

StartFreq
30.000000 MHz

Stop Freq
2.109000000 GHz

CF Step
207.900000 MHz
uto Man

Freq Offset
0 Hz

Spurious / AWS1+3 / Downlink / LTE 5 MHz / High / High edge ~ 10 GHz

Agilent Spectrum Analyzer - Swept SA

Center Freq 6.090500000 GHz
PNO: Fast —»— 1rig: Free Run
#Atten: 14 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 10/10

04:33:50PM Oct 01, 2018

IFGain:Low
Mkr1 2.181 0 GHz
10 dB!dlv Ref 0.00 dBm -19.262 dBm

-10.0 ----------

400 --

----------

Start 2.181 GHz Stop 10.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz* Sweep 13.3 ms {20001 pts)

IMSG STATUS

Frequency

Auto Tune

Center Freq
6.090500000 GHz

StartFreq
2.181000000 GHz

StopFreq
10.000000000 GHz

CF Step
781.900000 MHz
Auto Man

Freq Offset
0 Hz

F-TP22-03 (Rev.00)
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 5 MHz / High / 10 GHz ~ 26.5 GHz

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC 3 ALIGH AUTO

Center Freq 18.250000000 GHz . Avg Type: RMS
Trig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 2 dB

Mkr1 25.922 1 GHz
Ref -8.00 dBm -33.309 dBm

-13.00 dBm|

Start 10.000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 42.7 ms (40001 pts)

MSG E STATUS

F-TP22-03 (Rev.00) 76/106 HCTCO,LTD.
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 10 MHz / Low / 9 kHz ~ 150 kHz

Agilent Spectrum Analyzer - Swept SA

50 5 A\DC CORREC SENSE:INT| ALTGN AUTO 04:34:50PM Oct 01, 2018

Center Freq 79.500 kHz _ Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 0 B

Mkr1 63.990 kHz
10 dB!dlv Ref -10.00 dBm -48.362 dBm

T s
o

Frequency

Auto Tune

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq
150.000 kHz

CF Step
14.100 kHz
Man

Freq Offset
0 Hz

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts)

s saTUs| 1 DC Coupled

Spurious / AWS1+3 / Downlink / LTE 10 MHz / Low / 150 kHz ~ 30 MHz

Agilent Spectrum Analyzer - Swept SA

BN RL | R [so@#\DC CORREC SENSE:INT ALIGH AUTO 04:35:10PM Oct 01, 2018

Center Freq 15.075000 MHz Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1010

IFGain:Low #Atten: 10 dB

Mkr1 593 kHz
ﬂo dBidiv  Ref 0.00 dBm -35.686 dBm

200 -- - -- -
300 %---------
-40.0

Jﬂ---------
-“WWWWWMWW
| |
|

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (6001 pts)

MSG status ! DC Coupled

Frequency

Auto Tune

Center Freq
15.076000 MHz

StartFreq
150.000 kHz

StopFreq
30.000000 MHz

CF Step
2.985000 MHz
Auto Man

Freq Offset
0 Hz
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 10 MHz / Low / 30 MHz ~ Low edge

Agilent Spectrum Analyzer - Swept SA
L 5 s 5 < M 2 = Gl
Center Freq 1.069500000 GHz

PNO: Fast —»— T1rig:Free Run
#Atten: 14 dB

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg|Hold: 10/10

04:35:27 PM Oct 01, 2018

IFGain:Low

Mkr1 2.109 00 GHz

10 dB!dlv Ref 0.00 dBm -25.180 dBm

-100 I

-400

Y |l ek obi b HWMNMlllﬂﬁhﬂl.uﬂwmlmﬂlllmmwkww

Frequency

Auto Tune

Center Freq
1.069500000 GHz

StartFreq
30.000000 MHz

Stop Freq
2.109000000 GHz

CF Step
207.900000 MHz
uto Man

Freq Offset
0 Hz

Start 30 MHz Stop 2.109 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.67 ms (20001 pts)

MSG STATUS

Spurious / AWS1+3 / Downlink / LTE 10 MHz / Low / High edge ~ 10 GHz

Agilent Spectrum Analyzer - Swept SA

Center Freq 6.090500000 GHz
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 12 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 10/10

04:35:45PM Oct 01, 2018

Mkr1 7.398 6 GHz

Eogs!dw Ref 0.00 dBm -38.725 dBm

-40.0

MMW

-A00

Start 2.181 GHz Stop 10.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz* Sweep 13.3 ms {20001 pts)

IMSG STATUS

Frequency

Auto Tune

Center Freq
6.090500000 GHz

StartFreq
2.181000000 GHz

StopFreq
10.000000000 GHz

CF Step
781.900000 MHz
Auto Man

Freq Offset
0 Hz
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 10 MHz / Low / 10 GHz ~ 26.5 GHz

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC 3 ALIGH AUTO

Center Freq 18.250000000 GHz . Avg Type: RMS
Trig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 2 dB

Mkr1 26.000 1 GHz
Ref -8.00 dBm -32.935 dBm

-13.00 dBm|

Start 10.000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 42.7 ms (40001 pts)

MSG E STATUS

F-TP22-03 (Rev.00) 79/106 HCTCO,LTD.
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 10 MHz / Middle / 9 kHz ~ 150 kHz

Agilent Spectrum Analyzer - Swept SA

50 5 A\DC CORREC SENSE:INT| ALTGN AUTO 05:03:31 PM Oct 01, 2018

Center Freq 79.500 kHz Avg Type: RMS Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10/10 .

IFGain:Low #Atten: 0 B

H

Mkr1 115.173 kHz Auto Tune
[0geidiv__Ref -10.00 dBm el fiz

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq
150.000 kHz
600

AR I Y N R
B I e L0 RV W R R, ..
I D O I B i M

14.100 kHz
Auto Man

Freq Offset
0 Hz

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts)

s | sTatus | DC Coupled

Spurious / AWS1+3 / Downlink / LTE 10 MHz / Middle / 150 kHz ~ 30 MHz

Agilent Spectrum Analyzer - Swept SA

50 5 A\ DC CORREC SENSE:INT ALIGH AUTO 05:03:51PM Oct 01, 2018

Center Freq 15.075000 MHz _ Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 10 dB

Frequency

Mkr1 593 kHz Auto Tune

10 cBidiv Ref 0.00 dBm -38.308 dBm

d
RS
o

15.076000 MHz

50.000 kHz
-400

T T —
| R R A -
-50.0 "“

CF Step

Y b rmssmrcm————
Auto Man

T

.
D R it A ..o

0 Hz

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (6001 pts)

MSG status ! DC Coupled

F-TP22-03 (Rev.00) 80/106
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 10 MHz / Middle / 30 MHz ~ Low edge

Agilent Spectrum Analyzer - Swept SA
L 5 s 5 < M 2 = Gl
Center Freq 1.069500000 GHz

PNO: Fast —»— T1rig:Free Run
#Atten: 12 dB

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg|Hold: 10/10

05:04:08PM Oct 01, 2018

IFGain:Low

Mkr1 2.098 61 GHz

-39.603 dBm

10 dB!dlv Ref 0.00 dBm

-100 I

400 --------
500 ol \ Wods .M.IL||uJ|n|uh|hth. b et ] mnwmmuudwﬁﬂunﬂ

N ----------

Start 30 MHz Stop 2.109 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.67 ms (20001 pts)

MSG STATUS

Frequency

Auto Tune

Center Freq
1.069500000 GHz

StartFreq
30.000000 MHz

Stop Freq
2.109000000 GHz

CF Step
207.900000 MHz
uto Man

Freq Offset
0 Hz

Spurious / AWS1+3 / Downlink / LTE 10 MHz / Middle / High edge ~ 10 GHz

Agilent Spectrum Analyzer - Swept SA

Center Freq 6.090500000 GHz
PNO: Fast —»— 1rig: Free Run
#Atten: 12 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 10/10

05:04:25PM Oct 01, 2018

IFGain:Low

Mkr1 2.188 4 GHz

-37.907 dBm

10 gB.‘dIV Ref 0.00 dBm

[ITY PRSI A

i

ka1 .t e il

00

Start 2.181 GHz Stop 10.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz* Sweep 13.3 ms {20001 pts)

IMSG STATUS

Frequency

Auto Tune

Center Freq
6.090500000 GHz

StartFreq
2.181000000 GHz

StopFreq
10.000000000 GHz

CF Step
781.900000 MHz
Auto Man

Freq Offset
0 Hz

F-TP22-03 (Rev.00)
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 10 MHz / Middle / 10 GHz ~ 26.5 GHz

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC 3 ALIGH AUTO

Center Freq 18.250000000 GHz . Avg Type: RMS
Trig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 2 dB

Mkr1 25.995 9 GHz
Ref -8.00 dBm -33.117 dBm

-13.00 dBm|

Start 10.000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 42.7 ms (40001 pts)

MSG E STATUS

F-TP22-03 (Rev.00) 82/106 HCTCO,LTD.
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 10 MHz / High / 9 kHz ~ 150 kHz

Agilent Spectrum Analyzer - Swept SA
50 5 A\DC CORREC SENSE:INT| ALTGN AUTO 05:05:42 PM Oct 01, 2018

Center Freq 79.500 kHz _ Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 0 B

Mkr1 64.131 kHz
10 dB!dlv Ref -10.00 dBm -49.750 dBm

N N A
ll-_-ll---ll-m
WMMHJMMMMMMM i,
Y N T i A IS LN 8

Frequency

Auto Tune

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq
150.000 kHz

CF Step
14.100 kHz
Man

Freq Offset
0 Hz

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts)

s | sTatus | DC Coupled

Spurious / AWS1+3 / Downlink / LTE 10 MHz / High / 150 kHz ~ 30 MHz

Agilent Spectrum Analyzer - Swept SA
B RL [ RrF [SOaMDC CORREC SENSEINT]| ALIGN AUTO 05:08:02PM Oct 01, 2018

Center Freq 15.075000 MHz Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1010
IFGain:Low #Atten: 10 dB

Mkr1 593 kHz
ﬂo dBidiv  Ref 0.00 dBm -33.908 dBm

-40.0

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (6001 pts)

MSG status ! DC Coupled

Frequency

Auto Tune

Center Freq
15.076000 MHz

StartFreq
150.000 kHz

StopFreq
30.000000 MHz

CF Step
2.985000 MHz
Auto Man

Freq Offset
0 Hz

F-TP22-03 (Rev.00) 83/106
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 10 MHz / High / 30 MHz ~ Low edge

Agilent Spectrum Analyzer - Swept SA
L 5 s 5 < M 2 = Gl
Center Freq 1.069500000 GHz

PNO: Fast —»— T1rig:Free Run
#Atten: 12 dB

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg|Hold: 10/10

05:06:19PM Oct 01, 2018

IFGain:Low

Mkr1 2.104 11 GHz

10 dB!dlv Ref 0.00 dBm -40.463 dBm

0o ﬁ%&w ---
500 b oot et gk et W e l.lll.lml.l\.u.u.:nwnJMLIIﬁMJ

0.0 WMW““MN“‘-

Start 30 MHz Stop 2.109 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.67 ms (20001 pts)

MSG STATUS

Frequency

Auto Tune

Center Freq
1.069500000 GHz

StartFreq
30.000000 MHz

Stop Freq
2.109000000 GHz

CF Step
207.900000 MHz
uto Man

Freq Offset
0 Hz

Spurious / AWS1+3 / Downlink / LTE 10 MHz / High / High edge ~

Agilent Spectrum Analyzer - Swept SA

Center Freq 6.090500000 GHz
PNO: Fast —»— 1rig: Free Run
#Atten: 14 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 10/10

05:08:20PM Oct 01, 2018

IFGain:Low

Mkr1 2.181 0 GHz

E%gB!div Ref 0.00 dBm -16.360 dBm

-40.0

SN
----------

10 GHz

Frequency

Auto Tune

Center Freq
6.090500000 GHz

StartFreq
2.181000000 GHz

StopFreq
10.000000000 GHz

CF Step
781.900000 MHz
Auto Man

Freq Offset
0 Hz

Start 2.181 GHz Stop 10.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz* Sweep 13.3 ms {20001 pts)

IMSG STATUS

F-TP22-03 (Rev.00)
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 10 MHz / High / 10 GHz ~ 26.5 GHz

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC 3 ALIGH AUTO

Center Freq 18.250000000 GHz . Avg Type: RMS
Trig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 2 dB

Mkr1 25.771 9 GHz
Ref -8.00 dBm -33.238 dBm

-13.00 dBm|

Start 10.000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 42.7 ms (40001 pts)

MSG E STATUS

F-TP22-03 (Rev.00) 85/106 HCTCO,LTD.
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 15 MHz / Low / 9 kHz ~ 150 kHz

Agilent Spectrum Analyzer - Swept SA

50 5 A\DC CORREC SENSE:INT| ALTGN AUTO 05:11:53PM Oct 01, 2018

Center Freq 79.500 kHz Avg Type: RMS Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10/10 .

IFGain:Low #Atten: 0 B

Auto Tune

10 dBidiv. Ref «10.00 dBm
Log

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq
150.000 kHz
-60.0

LI T T I Y R
| o
A N O A (O R N -

Auto Man

Freq Offset
0 Hz

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts)

s saTUs| 1 DC Coupled

Spurious / AWS1+3 / Downlink / LTE 15 MHz / Low / 150 kHz ~ 30 MHz

Agilent Spectrum Analyzer - Swept SA

50 5 A\ DC CORREC SENSE:INT ALIGH AUTO 05:12:14 PM Oct 01, 2018

Center Freq 15.075000 MHz _ Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 10 dB

Frequency

Mkr1 593 kHz Auto Tune

10 cBidiv Ref 0.00 dBm -34.319 dBm

d
-10.0

-200
300 | — 150.000 kHz

-400

StopFreq
30.000000 MHz

CF Step

ITF, m 2.985000 MHz
Auto Man
[V ANTEY PP AN e e il il | e ot i el il Lt

0 Hz

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (6001 pts)

MSG status ! DC Coupled
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Report No.: HCT-RF-1810-FC016-R2

FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 15 MHz / Low / 30 MHz ~ Low edge

Agilent Spectrum Analyzer - Swept SA

O L5 5 .. < T S O = = i
Center Freq 1.069500000 GHz

PNO: Fast —»— T1rig:Free Run
#Atten: 14 dB

SENSEINT ALIGN AUTO
Avg Type: RMS

Avg|Hold: 10/10

05:12:30PM Oct 01, 2018

IFGain:Low

Mkr1 2.109 00 GHz

10 dB!dlv Ref 0.00 dBm -29.641 dBm

-100 I

Ot o i o A i L

Start 30 MHz Stop 2.109 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.67 ms (20001 pts)

MSG STATUS

Frequency

Auto Tune

Center Freq
1.069500000 GHz

StartFreq
30.000000 MHz

Stop Freq
2.109000000 GHz

CF Step
207.900000 MHz
uto Man

Freq Offset
0 Hz

Spurious / AWS1+3 / Downlink / LTE 15 MHz / Low / High edge ~ 10 GHz

Agilent Spectrum Analyzer - Swept SA

509 AC | CORREC

Center Freq 6.090500000 GHz
PNO: Fast —»— 1rig: Free Run
#Atten: 12 dB

SENSE:INT ALIGH AUTO
Avg Type: RMS

Avg|Hold: 10/10

05:12:48PM Oct 01, 2018

IFGain:Low

Mkr1 9.475 7 GHz

Eogs!dw Ref 0.00 dBm -39.329 dBm

Frequency

Auto Tune

Center Freq
6.090500000 GHz

StartFreq
2.181000000 GHz

StopFreq
10.000000000 GHz

CF Step
781.900000 MHz
Auto Man

Freq Offset
0 Hz

Start 2.181 GHz
#Res BW 1.0 MHz

Stop 10.000 GHz
Sweep 13.3 ms {20001 pts)

IMSG STATUS

#/BW 3.0 MHz*

F-TP22-03 (Rev.00)
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Report No.: HCT-RF-1810-FC016-R2 FCC ID: 2AFEG-2100-33

Spurious / AWS1+3 / Downlink / LTE 15 MHz / Low / 10 GHz ~ 26.5 GHz

Agilent Spectrum Analyzer - Swept SA

505 AC CORREC 3 ALIGH AUTO

Center Freq 18.250000000 GHz . Avg Type: RMS
Trig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 2 dB

Mkr1 25.851 1 GHz
Ref -8.00 dBm -32.897 dBm

-13.00 dBm|

Start 10.000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 42.7 ms (40001 pts)

MSG E STATUS

F-TP22-03 (Rev.00) 88/106 HCTCO,LTD.





