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2 Carriers

[20 MHz Bandwidth + 20 MHz Bandwidth / 2 Carriers] Port 1, 64QAM, Middle
9 kHz ~ 300 kHz 300 kHz ~ 30 MHz

InputiOutput v
#pen 046

Ref Level 40,00 dBm =11 r , Raf Lovel -40.00 dBm

#Video BW 30 kHz*

30 MHz ~ 3 550 MHz 3700 MHz ~ 18 GHz

Input/Output

Trig: Froa Run

Ref Level <4000 dBm - ) Dirv Ref Lavel 40,00 dBm

AUTO TUNE

CF Step
352.000000 Mz

Start 30 MHz #Video BW 2‘.!_‘ MHz* Stop 3.550 GHz, 3 iz #Vidoo BW 3,0 MHz*
[#Res BW 1.0 MHz & 3 ms (40001 pts);

© )27

#Alen 0 dB

NFE- Adaping

22.0000000 GHz

Swept Span

Ref Level 40,00 dBm
T Zem Span

AUTO TUNE

CF Step
2200000000 GHz

Start 18.00 GHz #Video BW 3.0 MHz" Stop 40.00 GHz,
[#Res BW 1.0 MHz Sweep ~40.1 ms (40001 pts))
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3 Carriers
[20 MHz Bandwidth + 10 MHz Bandwidth + 10 MHz Bandwidth / 3 Carriers] Port 1, 256QAM, High

9 kHz ~ 300 kHz 300 kHz ~ 30 MHz

#Amen. 0 dB
Proamg: Off

o
NFE: Adagivg

Ref Level -40.00 dBm

Start 9.0 kHz
s BW 1.0 kHz

=) [ ][]

291.000000 kHz
wq:t Span

¥

BostWide  fug Typo: Power (RMS)
AogiHold 40040

Ref Level -40.00 dBm

Vol b

Start 0.30 MHz
#1 W 10 kHz

Video BW f.-":l kHz*

Tng: Free Run

I

30 MHz ~ 3 550 MHz

Ref Level -40.00 dBm

#Video BW 3.0 MHZ"
IF-\ BW 1.0 MHz

) [ ][]

3.52000000 GHz

Swept Span
Zem Span

Start Fi
30.000000 MHz

AUTO TUNE

352.000000 MHz
Auto

¥

IF Gan: Hgh
Track: O

Ref Level -40.00 dBm

#Video BW 3.0 MHz"

InputCutput
Aoy Type: Power (RMS) |

AogiHold 40040
Tng: Free Run

18 GHz ~ 40 GHz

#Amen. 0 dB

Ref Level -40.00 dBm

Start 18.00 GHz #Video BW 3.0 MHZ"

[#Res BW 1.0 MHz

=) [ ][]

Aug Type: Powes (RM:
HuglHokd
Trig: Free Run

]
40,000000000 GHz

AUTO TUNE

Step
03000000 GHz
Auto

Sweep ~40.1ms W)uln p
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FCC ID: A3LRT4401-48A

4 Carriers

[10 MHz Bandwidth + 10 MHz Bandwidth + 10 MHz Bandwidth + 10 MHz Bandwidth/ 4 Carriers]

Port 2, 16QAM, High

9 kHz ~ 300 kHz

300 kHz ~ 30 MHz

#hsmen 0 dB
Froamp: Of

Ref Level -40.00 dBm

Start 9.0 kHz
[#Res BW 1,

g Type:
HugiHokl

WA

Start 0.30 MHz
#I

HorgiHoid. 40040
Tog: Frea Run

Ref Level -40.00 dBm

#Video BW 30 kHz* Stop 30.00 MHz|

Sweep 119 ms (10001 pis)|

e W

3700 MHz ~ 18 GHz

Ref Level -40.00 dBm

Start 30 MHz
[#Res BW 1.0 MHz

g Type: Powse (R

Specarum Analyzer 1
Swept SA Y
KEYSIGHT Input RF

+

g Type: Power
HorgiHoid. 40040
Tog: Frea Run

Ref Level -40.00 dBm

#Video BW 3.0 MHZ" Stop 18.000 GHz|

1S (40001 i)

Ref Level -40.00 dBm

#Video BW 3.0 MHz"

Start 18.00 GHz
[#Res BW 1.0 MHz

AUTO TUNE

CF Step
2200000000 GHz
Auto
Man

Sweep ~40.1
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1 Carriers
3520 MHz ~ 3 530 MHz 3 530 MHz ~ 3 540 MHz

Agilent Specirum Analyzer - Swept 54 Agilent Spectim Analyzer - Swept A
e - b

Avg Type: RMS
Y Trig: Fres Run AvglHeld: 1001100 PMO: Fast = Trige Fros Run AwglHald: 100100
Atarc 0 4B Ll (FGalslow  Atten: 10 4B

Ref 0.00 dBm " v Ref 0.00 dBm

Start 3.520000 GHz Stop 3.530000 GHz art 3.530000 GHz Stop 3.540000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) #Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

3710 MHz ~ 3 720 MHz 3720 MHz ~ 3 730 MHz

Agilent Spectim Analyzer - Swept A

Agilern Spectrum Analgzer - Swept SA
.

v Type: NS . Freguency Avg Type: RMS
= Trig: Fras Foun AvglHold: 105900 PMO; Past == Trig: Free Run HglHeld: 1001100
Aetarc 10 48 v IFGaisciow  Atien: 10 4B

Ref 0.00 dBm n v Ref 0,00 dBm

Stop 3.730000 GHz

VEW 3.0 MHz* 001 pts) 10 VEW 3.0 MHz*
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2 Carriers
3520 MHz ~ 3 530 MHz 3 530 MHz ~ 3 540 MHz

Agiler Spectrum Analgzer - Swept 54 Agilen! Spectium Anatyzer - Swepl A
T n (x

Fracuency - Avg Type: RMS
P Pt mee Trig: Frae Run AvglHeld: 1001100 bl PMO: Fast = Trige Fros Run HuglHeld: 100100
Woandmw  Atterc 10 4B v Wiaiclow | Atter: 10 4B

Ref 0.00 dBm " v Ref 0.00 dBm

Start 3.520000 GHz Stop 3.530000 GHz art 3.530000 GHz Stop 3.540000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) #Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

3710 MHz ~ 3 720 MHz 3720 MHz ~ 3 730 MHz

Agslent Spectium Analyzer - Swept 5A

Agihent Spectrim Analyzer - Swept S

x -

: g Type: RMS: L sy Avg Typs: RM:

=" Trig: Frea Run Avg|Hold: 1001900 v PMO: Fast —r= Trige Fros Run AuglHald: 100H00
Asterc 10 48 E IFGancl ow Atten: 10 4B

Ref 0.00 dBm n v Ref 0,00 dBm

Start 3.710000 GHz 000 GHz 0000 Stop 3.730000 GHz
Res BW 1.0 MHz VEW 3.0 MHz* ) VEW 3.0 MHz*
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3 Carriers
3520 MHz ~ 3 530 MHz 3 530 MHz ~ 3 540 MHz

Agiler Spectrum Analgzer - Swept 54 Agilen! Spectium Anatyzer - Swepl A
. — >

Avg Type: RMS
Py Paa mee Trig: Frae Run AvglHeld: 1001100 bl PMO: Fast = Trige Fros Run AwglHald: 100100
Wiain-low _ Aaterc 10 4B v (FGalslow  Atten: 10 4B

Ref 0.00 dBm " v Ref 0.00 dBm

Start 3.520000 GHz Stop 3.530000 GHz art 3.530000 GHz Stop 3.540000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) #Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

3710 MHz ~ 3 720 MHz 3720 MHz ~ 3 730 MHz

Agslent Spectium Analyzer - Swept 5A

Agilern Spectrum Analgzer - Swept SA
. :
T e Trpe: AMS Fregusncy

=" Trig: Fras Run AvglHeld: 100100 PHO: Fast == Trig: Fras Run
Atarc 0 48 o [FGalclow  Atten: 10 4B

Ref 0.00 dBm n v Ref 0,00 dBm

Start 3.710000 GHz 000 GHz 0000 Stop 3.730000 GHz
Res BW 1.0 MHz VEW 3.0 MHz* ) VEW 3.0 MHz*

F-TP22-03 (Rev.00) 708/717 HCTCO,LTD.



IaCT

HCTCO.,LTD

Report No.: HCT-RF-1902-FC052-R2

FCC ID: A3LRT4401-48A

4 Carriers

3520 MHz ~ 3 530 MHz

3 5630 MHz ~ 3 540 MHz

Agiler Spectrum Analgzer - Swept 54
.

Ref 0.00 dBm

Start 3.520000 GHz
#Res BW 1.0 MHz

Avg Type: RMS
AvglHeld: 1001100

Stop 3.530000 GHz
Sweep 1.00 ms (1001 pts)

Froguancy

Agflent Spectium Analyzer - Swep! A

I i
IFGancl ow Atten: 10 4B

Ref 0.00 dBm

rt 3530000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz*

Avg Type: RMS
AwglHald: 100100

Sweep 1.00 ms (1001 pts)

Stop 3.540000 GHz |

3710 MHz ~ 3 720 MHz

Agilern Spectrum Analgzer - Swept SA
.

Ref 0.00 dBm

Avg Type: RMS
AvglHeld: 100100

Freguency

Agslent Spectium Analyzer - Swept 5A

- Trig: Fras Run
PO Fast e 1O
IF G abacl ow Atten: 10 4B

Ref 0.00 dBm

VBW 3.0 MHz*

Avg Typa: RM:
AwglHald: 100H08

Stop 3.730000 GHz
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9. RADIATED EMISSIONS

FCC Rules
Test Requirements:
§ 2.1053 Measurements required: Field strength of spurious radiation.
(a) Measurements shall be made to detect spurious emissions that may be radiated directly from the
cabinet, control circuits, power leads, or intermediate circuit elements under normal conditions of
installation and operation. Curves or equivalent data shall be supplied showing the magnitude of each
harmonic and other spurious emission. For this test, single sideband, independent sideband, and
controlled carrier transmitters shall be modulated under the conditions specified in paragraph (c) of
§2.1049, as appropriate. For equipment operating on frequencies below 890 MHz, an open field test
is normally required, with the measuring instrument antenna located in the far-field at all test
frequencies. In the event it is either impractical or impossible to make open field measurements (e.g.
a broadcast transmitter installed in a building) measurements will be accepted of the equipment as
installed. Such measurements must be accompanied by a description of the site where the
measurements were made showing the location of any possible source of reflections which might
distort the field strength measurements. Information submitted shall include the relative radiated power
of each spurious emission with reference to the rated power output of the transmitter, assuming all
emissions are radiated from halfwave dipole antennas.
(b) The measurements specified in paragraph (a) of this section shall be made for the following
equipment:
(1) Those in which the spurious emissions are required to be 60 dB or more below the mean power
of the transmitter.
(2) All equipment operating on frequencies higher than 25 MHz.
(3) All equipment where the antenna is an integral part of, and attached directly to the transmitter.
(4) Other types of equipment as required, when deemed necessary by the Commission.

Test Procedures:

The measurement is performed in accordance with Section 5.5.4 and 5.5.3.2 of ANS| C63.26.
a) Place the EUT in the center of the turntable. The EUT shall be configured to transmit into the
standard non-radiating load (for measuring radiated spurious emissions), connected with cables of
minimal length unless specified otherwise. If the EUT uses an adjustable antenna, the antenna shall
be positioned to the length that produces the worst case emission at the fundamental operating
frequency.
b) Each emission under consideration shall be evaluated:

1) Raise and lower the measurement antenna in accordance 5.5.2, as necessary to enable

detection of the maximum emission amplitude relative to measurement antenna height.

F-TP22-03 (Rev.00) 710/717 HCTCO,LTD.
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2) Rotate the EUT through 360° to determine the maximum emission level relative to the axial
position.
3) Return the turntable to the azimuth where the highest emission amplitude level was observed.
4) Vary the measurement antenna height again through 1 m to 4 m again to find the height
associated with the maximum emission amplitude.
5) Record the measured emission amplitude level and frequency using the appropriate RBW.

¢) Repeat step b) for each emission frequency with the measurement antenna oriented in both the

horizontal and vertical polarizations to determine the orientation that gives the maximum emissions

amplitude.
Test Setup:
]
4m
— .\Ieasuremen—‘
Dnstance
D%
o]
EUT T !
lm
| RF Test
| | Receiver
—— Vv
Ground Plane
Note:

1) According to SVSWR requirement in ANSI 63.4 (2014), we performed the radiated test at 3.75
m distance from center of turn table. So, we applied the distance factor (reference distance: 3
m).

2) Distance extrapolation factor = 20 log (test distance / specific distance) (dB)

3) Position for testing is set according to floor-standing EUTs of ANSI C63.26 - 5.5.2.3.2

F-TP22-03 (Rev.00) 711/717 HCT CO.,LTD.
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Test Result:
Frequency WCEEIIEE AR Ant. Factor CL A.G. D.F. Result
Ch. Level Power Pol.
(MHz) (dBuV/m) (dBm) (dB/m) (dB) (dB) (dB) (dBm)
No Critical Peaks Found
* C.L.: Cable Loss / A.G.: Ant. Gain / D.F.: Distance Factor (3.75 m)
F-TP22-03 (Rev.00) 712/717 HCTCO,,LTD.
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10. FREQUENCY STABILITY

FCC Rules

Test Requirements:

§ 2.1055 Measurements required: Frequency stability.

(a) The frequency stability shall be measured with variation of ambient temperature as follows:
(1) From -30° to + 50° centigrade for all equipment except that specified in paragraphs (a) (2) and (3)
of this section.

Test Procedures:

The measurement is performed in accordance with Section 5.6.4 and 5.6.5 of ANSI C63.26.
5.6.4 Frequency stability over variations in temperature
a) Supply the EUT with a nominal 60 Hz ac voltage, dc voltage, or install a new or fully charged
battery in the EUT.
b) If possible a dummy load should be connected to the EUT because an antenna near the metallic
walls of an environmental test chamber could affect the output frequency of the EUT. If the EUT is
equipped with a permanently attached, adjustable-length antenna, the EUT should be placed in the
center of the chamber with the antenna adjusted to the shortest length possible.
¢) Turn on the EUT, and tune it to the center frequency of the operating band.
d) Couple the transmitter output to the measuring instrument through a suitable attenuator and
coaxial cable. If connection to the EUT output is not possible, make the measurement by connecting
an antenna to the measuring instrument with a suitable length of coaxial cable and placing the
measuring antenna near the EUT (e.g., 15 cm away).

NOTE—An instrument that has an adequate level of accuracy as specified by the procuring or regulatory
authority is the recommended measuring instrument.

e) Adjust the location of the measurement antenna and the controls on the measurement instrument
to obtain a suitable signal level (i.e., a level that will not overload the measurement instrument, but is
strong enough to allow measurement of the operating or fundamental frequency of the EUT). Adjust
the detector bandwidth and span settings to achieve a resolution capable of accurate frequency
measurements over the applicable frequency stability limits.
f) Turn the EUT off, and place it inside the environmental temperature chamber. For devices that
have oscillator heaters, energize only the heater circuit.
g) Set the temperature control on the chamber to the highest temperature specified in the regulatory
requirements for the type of device, and allow the oscillator heater and the chamber temperature to
stabilize. Unless otherwise instructed by the regulatory authority, this temperature should be 50 °C.
h) While maintaining a constant temperature inside the environmental chamber, turn on the EUT and
allow sufficient time for the EUT temperature to stabilize.
i) Measure the frequency.

F-TP22-03 (Rev.00) 713/717 HCTCO,LTD.
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j) Switch off the EUT, but do not switch off the oscillator heater.

k) Lower the chamber temperature to the next level that is required by the standard and allow the
temperature inside the chamber to stabilize. Unless otherwise instructed by the regulators, this
temperature step should be 10 °C.

I) Repeat step h) through step k) down to the lowest specified temperature. Unless otherwise
instructed by the regulators, this temperature should be =30 °C. When the frequency stability limit is
stated as being sufficient such that the fundamental emissions stay within the authorized bands of
operation, a reference point shall be established at the applicable unwanted emissions limit using a
RBW equal to the RBW required by the unwanted emissions specification of the applicable regulatory
standard. These reference points measured using the lowest and highest channel of operation shall
be identified as f. and f4 respectively. The worst-case frequency offset determined in the above
methods shall be added or subtracted from the values of f_ and fy and the resulting frequencies must
remain within the band.

m) Omitted

5.6.5 Frequency stability when varying supply voltage
a) Couple the transmitter output to the measuring instrument through a suitable attenuator and
coaxial cable. If connection to the EUT output is not possible make the measurement by connecting
an antenna to the measuring instrument with a suitable length of coaxial cable and placing the
measuring antenna near the EUT (e.g., 15 cm away)
b) Supply the EUT with nominal ac or dc voltage. The supply voltage shall be measured at the input
to the cable normally provided with the equipment, or at the power supply terminals if cables are not
normally provided. Effects on frequency of transmitter keying (except for broadcast transmitters) and
any heating element cycling at the nominal supply voltage and at each extreme also shall be shown.
¢) Turn on the EUT, and couple its output to a frequency counter or other frequency-measuring
instrument.
d) Tune the EUT to the center frequency of the operating band. Adjust the location of the
measurement antenna and the controls on the measurement instrument to obtain a suitable signal
level (i.e., a level that will not overload the measurement instrument, but is strong enough to allow
measurement of the operating or fundamental frequency of the EUT). Adjust the detector bandwidth
and span settings to achieve a resolution capable of accurate frequency measurements over the
applicable frequency stability limits.

NOTE—An instrument that has an adequate level of accuracy as specified by the procuring or regulatory

authority is the recommended measuring instrument.
e) Measure the frequency.
f) Unless otherwise specified, vary primary supply voltage from 85% to 115% of the nominal value for
other than hand carried battery equipment.
g) For hand carried, battery powered equipment, reduce the primary ac or dc supply voltage to the

F-TP22-03 (Rev.00) 714/717 HCTCO,LTD.
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battery operating end point, which shall be specified by the manufacturer.

h) Repeat the frequency measurement.

NOTE—For band-edge compliance, it can be required to make these measurements at the low and

high channel of the operating band.

Test Setup:

Note:

External power
supply

Environmental Chamber

EUT

Spectrum
Analyzer

Attenuator

1) The results of the frequency stability test shown above the frequency deviation measured

values are very small and similar trend for each port, so we are attached only the worst case

data.
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Test Results:

Reference: Voltage = DC -48 V at 20°C, Frequency = 3 625.0 MHz

Voltage (%) | Temp.(O) | Frequency (Hz) | Frequency Error (Hz) | Deviation (Hz) ppm

+20(Ref) 3625 000 118 118.380 0.000 0.00000

-30 3625 000 119 118.920 0.540 0.00015

-20 3625 000 120 120.360 1.980 0.00055

-10 3625 000 118 117.880 -0.500 -0.00014

100 % 0 3625 000 118 118.170 -0.210 -0.00006
+10 3625 000 119 119.230 0.850 0.00023

+30 3625 000 118 117.920 -0.460 -0.00013

+40 3625 000 118 118.490 0.110 0.00003

+50 3625 000 120 120.010 1.630 0.00045

115 % +20 3625 000 119 118.670 0.290 0.00008
85 % +20 3625 000 119 119.350 0.970 0.00027

F-TP22-03 (Rev.00) 716/717 HCTCO,LTD.
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11. ANNEX A_ TEST SETUP PHOTO

Please refer to test setup photo file no. as follows;

No.

Description

1

HCT-RF-1902-FC052-P
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