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TEST REPORT NO. DATE DESCRIPTION
HCT-RF-1804-FC061 April 27, 2018 - First Approval Report
- Retested the radiated emissions item to meet the
requirements for EUT positioning
HCT-RF-1804-FC061-R1 | May 04, 2018 - Changed the test block diagram about radiated emissions

for the above reason (102 page)

- Corrected the calculation error for deviation in frequency
stability. (107 page)
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Report No.: HCT-RF-1804-FC061-R1

FCC ID: A3LRFD0O1P-13B

1. GENERAL INFORMATION

1.1. APPLICANT INFORMATION

Company Name

Samsung Electronics Co., Ltd.

Company Address

129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677,

Rep. of Korea

1.2. PRODUCT INFORMATION

EUT Type RRU(RFD01P-13B)
Power Supply -48 VDC
Emission Designator Mode Emission Designator
QPSK (G7D) 16QAM/64QAM/256QAM (W7D)
LTE (10 MHz) 9MO4G7D 9MO5W7D

Frequency Range

746 MHz ~ 756 MHz (DL) / 777 MHz ~ 787 MHz (UL) [Band 13]

Tx Output Power

160 W (40 W x 4 port)
120 W (60 W x 2 port)

Channel Bandwidths

LTE 10 MHz Bandwidth

Modulation Type

QPSK, 16QAM, 64QAM, 256QAM

Antenna Specification

Manufacturer does not provide an antenna.

1.3. TEST INFORMATION

FCC Rule Parts

CFR 47 Part 2, Part 27

Measurement standards

ANSI C63.26-2015, KDB 662911 D01 v02r01

Place of Test

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

F-TP22-03 (Rev.00)

4/107 HCT CO.,LTD.



IaCT
HCTCO.,LTD

Report No.: HCT-RF-1804-FC061-R1 FCC ID: A3LRFD01P-13B

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 July 07, 2015 (Registration Number: 90661).

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) 5/107 HCTCO,,LTD.
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FCC ID: A3LRFD0O1P-13B

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, Part 27

F-TP22-03 (Rev.00)

Description Reference Results
RF Output Power §2.1046, §27.50(b) Compliant
Occupied Bandwidth §2.1049 Compliant
Unwanted Conducted Emissions §2.1051, §27.53(c), (f) Compliant
Radiated Emissions §2.1053, §27.53 Compliant
Frequency Stability §2.1055, §27.54 Compliant
6/107 HCT CO.,LTD.
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3.2. MODE OF OPERATION DURING THE TEST

The EUT was operated in a manner representative of the typical usage of the equipment.

During all testing, system components were manipulated within the confines of typical usage to maximize
each emission. All LTE modulation (QPSK, 16QAM, 64QAM, 256QAM) modes were tested.

The device does not supply antenna(s) with the system, so the dummy loads were connected to the RF

output ports for radiated spurious emission testing.

* The tests results in plots are already including the actual value of loss for the attenuator and cable

combination. Please check correction factors below table.

] Correction Factor

Frequency Factor (dB)
(MHz) ANT 1 ANT 2 ANT 3 ANT 4
50 28.180 28.062 28.227 28.611
100 28.256 28.157 28.383 28.773
200 28.544 28.376 28.641 29.049
400 28.733 28.609 28.897 29.236
600 28.814 28.705 29.054 29.377
750 28.943 28.833 29.176 29.526
800 29.058 28.922 29.302 29.658
1000 29.173 28.991 29.417 29.791
2000 29.767 29.508 30.331 30.614
3000 30.134 29.803 30.768 31.200
4000 30.112 29.674 30.910 31.230
5000 29.962 29.294 30.822 31.123
6 000 30.899 30.100 31.747 32.017
7 000 31.437 30.631 32.554 32.751
8 000 31.501 30.563 32.939 32.986
9 000 32.173 31.186 33.231 33.526
10 000 33.117 31.815 34.006 34.418
11 000 34.408 33.053 34.843 34.992
12 000 33.900 32.597 34.639 35.158
12750 35.089 33.795 35.585 36.159
F-TP22-03 (Rev.00) 7/107 HCTCO,LTD.
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3.3. MAXIMUM MEASUREMENTUNCERTAINTY

The value of the measurement uncertainty for the measurement of each parameter.

Coverage factor k = 2, Confidence levels of 95 %

Description Condition Uncertainty
RF Output Power - +0.72dB
Occupied Bandwidth OBW < 20 MHz + 52 kHz
Unwanted Conducted Emissions - +1.08 dB
f<1GHz +4.80 dB

Radiated Emissions

f>1GHz +6.07 dB

Frequency Stability - +1.22x10°

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)
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4. TEST EQUIPMENTS

Manufacturer Model / Equipment Cal::l))arta;ion C?:::':’t;?n Serial No.
Agilent N9020A / Spectrum Analyzer 09/15/2017 Annual MY46471250
Weinschel 67-30-33 / Fixed Attenuator 02/21/2018 Annual BR0530
Weinschel 67-30-33 / Fixed Attenuator 02/08/2018 Annual BU5347
Weinschel WAGB7-30-33 / Fixed Attenuator 09/14/2017 Annual WA67-30-33-4
Weinschel WAG7-30-33/ Fixed Attenuator 09/14/2017 Annual WAG67-30-33-2
EAGLE 240NFNM / Notch Filter 10/13/2017 Annual H00564-12
KIKUSUI PWRB800L / DC Power Supply 02/27/2018 Annual RE001149
KIKUSUI PWRS800L / DC Power Supply 03/21/2018 Annual RE001154
NANGYEUL €O, .'}‘;12215;52 ! um dity Chamber | 10/21/2017 | Annual | NY-2009012201A
Innco system CO3000 / Controller(Antenna mast) N/A N/A CO3000-4p
Innco system Xﬁggig/gggﬁiﬂ??svcer N/A N/A N/A
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
Rohde & Schwarz | FSP / Spectrum Analyzer 09/21/2017 Annual 836650/016
Wainwright WHKX10-900-1000-15000-40SS | 07/21/2017 | Annual 5
Instruments
CERNEX CBLU1183540 / Power Amplifier 01/03/2018 Annual 24613

F-TP22-03 (Rev.00) 9/107 HCTCO,LTD.
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5. RF OUTPUT POWER

FCC Rules

Test Requirements:

§ 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.

(b) The following power and antenna height limits apply to transmitters operating in the 746-758

MHz, 775-788 MHz and 805-806 MHz bands:
(4) Fixed and base stations transmitting a signal in the 746-757 MHz and 776-787 MHz bands
with an emission bandwidth greater than 1 MHz must not exceed an ERP of 1000 watts/MHz
and an antenna height of 305 m HAAT, except that antenna heights greater than 305 m HAAT
are permitted if power levels are reduced below 1000 watts/MHz ERP in accordance with
Table 3 of this section.
(5) Fixed and base stations located in a 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, and transmitting a signal in the 746-757 MHz and 776-787 MHz bands with an
emission bandwidth greater than 1 MHz must not exceed an ERP of 2000 watts/MHz and an
antenna height of 305 m HAAT, except that antenna heights greater than 305 m HAAT are
permitted if power levels are reduced below 2000 watts/MHz ERP in accordance with Table 4
of this section.

F-TP22-03 (Rev.00) 10/107 HCTCO,,LTD.
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Test Procedures:
The measurement is performed in accordance with Section 5.2.4.4.1 of ANS| 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 =22 X span/RBW.
e) Sweep time:
1) Set = auto-couple, or
2) Set = [10 x (number of points in sweep) x (transmission period)] for single sweep
(automation-compatible) measurement. Transmission period is the on and off time of the
transmitter.
f) Detector = power averaging (rms).
g) If the EUT can be configured to transmit continuously, then set the trigger to free run.
h) Omitted
i) Trace average at least 100 traces in power averaging (rms) mode if sweep is set to auto-
couple. To 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.

Note:
1) The radio frequency load attached to the EUT antenna terminal was 50 Ohm. The lost of
the cables the test system is calibrated to correct the reading.
2) The conducted emission level is measured at each antenna port and then summed
mathematically to determine the total emission level from the device.
3) Maximum ERP is sufficient level to pass the limit.
4) Sum data is in a tolerance of specification provided from manufacturer.

RF Output power tolerance: +1 dB (each port)
Maximum output power for one port: 50.362 W (46.02 dBm + 1 dB)
Maximum output sum power: 50.362 W * 4 = 201.448 W

Measured sum maximum power: 155.635 W

The measured value is lower than the specification value.

F-TP22-03 (Rev.00) 11/107 HCTCO,,LTD.
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Test Results:

10 MHz Bandwidth / 1 Carrier (4T, 40 W)

Measured Output Power
Port Modulation Frequency (MHz)
(dBm) (W)

QPSK 46.04 40.151
16QAM 45.92 39.102

ANT 1
64QAM 45.91 38.976
256QAM 45.85 38.486
QPSK 45.70 37.154
16QAM 45.80 38.019

ANT 2
64QAM 45.80 38.045
256QAM 45.67 36.855

751.00

QPSK 45.99 39.737
16QAM 45.99 39.737

ANT 3
64QAM 46.04 40.133
256QAM 46.06 40.327
QPSK 46.07 40.448
16QAM 45.86 38.539

ANT 4
64QAM 45.83 38.274
256QAM 46.02 39.967

Sum data of all port

Modulation Frequency (MHz) Measured Output Power (W)
QPSK 157.490
16QAM 155.397
751.00
64QAM 155.428
256QAM 155.635

F-TP22-03 (Rev.00)
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10 MHz Bandwidth / 1 Carrier (2T, 60 W)

Measured Output Power
Port Modulation Frequency (MHz)
(dBm) (W)
QPSK 47.53 56.585
16QAM 47.53 56.650
ANT 1
64QAM 47.60 57.544
256QAM 47.71 58.979
751.00
QPSK 47.62 57.810
16QAM 47.58 57.280
ANT 2
64QAM 47.35 54.263
256QAM 47.43 55.360
Sum data of all port

Modulation Frequency (MHz) Measured Output Power (W)

QPSK 114.395

16QAM 113.930

751.00
64QAM 111.807
256QAM 114.339

F-TP22-03 (Rev.00) 13/107 HCTCO,,LTD.
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Plots of Output Power - 10 MHz Bandwidth / 1 Carrier (4T, 40 W)

ANT 1

QPSK

16QAM

Aghant Spectrum Analyzar - Channel Power

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

46.04 dBm /10 MHz

15 Gain:Low

Cantar Fraq: 761.000000 MHz
rig AvglHold: 100100
#Amen: 30 d8

Span 20 MHz
#VBW 620 kHz Sweep 1ms
Power Spectral Density

-23.96 dBm /Hz

| aeent Specrrum Amatyver - Channet Pewar

15 Gin:Low

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

45.92 dBm /10 MHz

o Trig: Free Run

Canter Fraq: 761.000000 MHz
AvglHold: 100100

#Atten: 30 48 Radie Devics: BTS

Span 20 MHz
#VBW 620 kHz Sweep 1m
Power Spectral Density

-24.08 dBm /Hz

256QAM

Aghlant Spectium Analyzar - Channel Power

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

45.91 dBm /10 MHz

D441 8M for 13, 018
Aadie Std: Nene

Radle Device: BTS

pan 20 M
#VBW 620 kHz Sweep 1ms
Power Spectral Density

-24.09 dBm /Hz

e Trig: Free Run

15 Gin:Low

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

45.85 dBm /10 MHz

DE5E:20 AM Agv 13, E
Canter Freq: 761.000000 MHz Radle Std: None
AvglHold: 100100

SAmen: 30 48 Radie Devies: BTS

#VBW 620 kHz
Power Spectral Density

-24.15 dBm /Hz

F-TP22-03 (Rev.00)
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ANT 2

Aghlant Spectrum Anabyzer - Channel Pewer

A1 Gain:Low

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

45.70 dBm /10 MHz

09:32:43 M kg 13, 20
Radie Std: None

MHz
Avg|Hold: 100/100

rig
#Atten: 30 dB Radie Device: BTS

#VBW 620 kHz
Power Spectral Density

-24.30 dBm /Hz

Sweep 1ms

| mgsant specirum Amatyzer - Channet Power

1F Gain:Low

Ref 50.00 dBm

Channel Power

45.80 dBm /10 MHz

G

Radia

M £y 13, 2018
td: None

Radie Device: BTS

#VBW 620 kHz Sweep 1m

Power Spectral Density

-24.20 dBm /Hz

64QAM

256QAM

Aghlant Spectrum Anabyzer - Channel Pewer

1 Gain:Low

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

45.80 dBm /10 MHz

Center Fraq: 751.000000 MHz
AvglHold> 1001100

Radie Device: BTS

#VBW 620 kHz
Power Spectral Density

-24.20 dBm /Hz

o
Radie Std: None

Span 20 MHz
Sweep 1ms

|| AgBent Spectium Amabyzer - Channel Pewer

1 Gain:Low

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

45.67 dBm /10 MHz

MHz
Avg|Hold: 100/100

05
Radie Std:

one

Radie Device: BTS

#VBW 620 kHz Sweep 1m

Power Spectral Density

-24.33 dBm /Hz

F-TP22-03 (Rev.00)
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ANT 3

Aghlant Spectium Analyrar - Channel Power

A Gin:Low

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

45.99 dBm /10 MHz

g T61.000000 hiHz
AvglHold: 100100
Radle Device: BTS

#VBW 620 kHz
Power Spectral Density

-24.01 dBm /Hz

|l aeent Specteum Amatyzer - Channet Pewer

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

45.99 dBm /10 MHz

: T61.000000 Mz Radis
Avg|Hold: 1001100
Radie Device: BTS

Span 20 MHz
#VBW 620 kHz Sweep 1ms
Power Spectral Density

-24.01 dBm /Hz

256QAM

Aghlant Spectium Analyrar - Channel Powsr

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

46.03 dBm /10 MHz

A0 1050 AM

Cantar Freq: 761.000000 Radle Std: Nene

M-z
AvglHold: 100100
Radle Device: BTS

#VBW 620 kHz
Power Spectral Density

-23.97 dBm /Hz

| aeent Specteuen Amatyzar - Channet Pewar

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

46.06 dBm /10 MHz

Freq: 761.000000 MHz
Rin ‘AvglHald: 100150
48 Radie Devics: BTS

Span 20 MHz
Sweep 1ms

#VBW 620 kHz
Power Spectral Density

-23.94 dBm /Hz

F-TP22-03 (Rev.00)
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ANT 4

16QAM

it Spectrum Aaalyzer - Channel Pewer

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

#VBW 620 kHz

46.07 dBm /10 MHz

12:19:33 P Agw 13, 2058

Radie Std: None

Radie Device: BTS

Span 20 MHz

Power Spectral Density

-23.93 dBm /Hz

Sweep 1ms m

I agent spectrum Amatyeer - Channet Pewer

Cantar Fraq: 761.000000 MHz
" Trig: Free Run AvglHold: 106100
Low #Atten: 30 48

Ref 50.00 dBm

Center 751 MHz

#Res BW 200 kHz #VBW 620 kHz

Channel Power

45.86 dBm /10 MHz

usa L Alignment Completed

Power Spectral Density

-24.14 dBm /Hz

I AN fgx 13, 2018
Radie Std: None

Radie Device: BTS

e (R
Span 20 MHz | 5
Sweep 1ms L L

256QAM

nt Spectium Analbyzer - Channel Power

Ref 50.00 dEm

Center 751 MHz
#Res BW 200 kHz

Channel Power

45.83 dBm

T51.000000 MHz Radio Std: None

Avg|Hold: 100/100
Radie Device: BTS

Span 20 MH:
Sweep 1ms

#VBW 620 kHz
Power Spectral Density

-24.17 dBm /Hz

| st spectum amatyzer - Ehannet Pewer

751.000000 MHz

Frequency
Avg|Hold: 100100

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

#VBW 620 kHz
Channel Power

46.02 dBm /10 MHz

120007 M Agr 13, 2018
Radie Std: None

Radie Device: BTS

Span 20 MH:
Sweep 1ms

Power Spectral Density

-23.98 dBm /Hz
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FCC ID:

A3LRFD0O1P-13B

Plots of Output Power - 10 MHz Bandwidth / 1 Carrier (2T, 60 W)

ANT 1

Aghent Spectium Analyzer - Channel Power

Center Freq 751.000000 MHz

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

47.53 dBm /10 MHz

12:21:15 M Agr 15, 2018
Radie Std: None

Radie Device: BTS

Span 20 MH.
#VBW 620 kHz Sweep 1ms
Power Spectral Density

-22.47 dBm /Hz

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

47.53 dBm /10 MHz

12:47-56 M Agr 15, 2018
Radie Std: None

Radie Device: BTS

#VBW 620 kHz
Power Spectral Density

-22.47 dBm /Hz

64QAM

256QAM

Aghlant Spectsum Analyzes - Channel Power

751.000000 MHz

1 Gain:Low

Center Freg

Ref 50.00 dEm

Center 751 MHz
#Res BW 200 kHz

Channel Power

47.60 dBm /10 MHz

L 3 P Agr 15, 2018
Radie Std: None

Canter Freq: 7561.000000 MHz
1an Avg|Hold: 100/

#htten: 40 48 Radie Device: BTS

Span 20 MHz
Sweep 1ms

HVBW 620 kHz
Power Spectral Density

-22.40 dBm /Hz

| agsant specirum amaiyzss - Channet Power

751.000000 MHz

A1F Gain:Low

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

47.71 dBm /10 MHz

Canter Fraq: 7561.000000 MHz
Trig: Free Run Avg|Hold: 100/100
#Atten: 40 48

g

HVBW 620 kHz
Power Spectral Density

-22.29 dBm /Hz

Radie Device: BTS

pan 20 MH
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ANT 2

Aghlant Spectrum Anabyzer - Channel Pewer

1 : A M b 15, 2018
Center Freq 751.000000 MHz Radie Std: None

rig
A1 Gain:Low #Atten: 40 dB Radie Device: BTS

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

47.62 dBm /10 MHz

#VBW 620 kHz Sweep 1ms
Power Spectral Density

-22.38 dBm /Hz

Ref 50.00 dBm

Channel Power

47.58 dBm /10 MHz

#VBW 620 kHz
Power Spectral Density

-22.42 dBm /Hz

Sweep 1m

64QAM

256QAM

Agflant Spectrum Anabyzer - Channel Pewer

Center Freq 751.000000 MHz

1 Gain:Low

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

47.35 dBm /10 MHz

I (L2:075:42 M A 1
Center Fraq: 751.000000 MHz Radie Std: None
Avg|Hold: 100/100

Radie Device: BTS

Span 20 MHz
Sweep 1ms

#VBW 620 kHz
Power Spectral Density

-22.65 dBm Hz

|| AgBent Spectrum Amabyzer - Channel Pewer

Center Freq 751.000000 MHz

1 Gain:Low

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Channel Power

47.43 dBm /10 MHz

MHz
Avg|Hold: 100/100

P A 15,

Radie Std: None

Radie Device: BTS

#VBW 620 kHz
Power Spectral Density

-22.57 dBm /Hz

Sweep 1m
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6. OCCUPIED BANDWIDTH

FCC Rules

Test Requirements:

§ 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:
The measurement is performed in accordance with Section 5.4.3 and 5.4.4 of ANSI C63.26.
5.4.3 Occupied bandwidth—Relative measurement procedure
a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The span range for the spectrum analyzer shall be wide enough to see sufficient roll off of the
signal to make the measurement.
b) The nominal RBW shall be in the range of 1% to 5% of the anticipated OBW, and the VBW
shall be set =2 3 x RBW.
c) Set the reference level of the instrument as required to prevent the signal amplitude from
exceeding the maximum spectrum analyzer input mixer level for linear operation. See guidance
provided in 4.2.3.
NOTE—Step a), step b), and step ¢) may require iteration to adjust within the specified
tolerances.
d) The dynamic range of the spectrum analyzer at the selected RBW shall be more than 10 dB
below the target “—X dB” requirement, i.e., if the requirement calls for measuring the -26 dB
OBW, the spectrum analyzer noise floor at the selected RBW shall be at least 36 dB below the
reference level.
e) Set spectrum analyzer detection mode to peak, and the trace mode to max hold.
f) Determine the reference value by either of the following:
1) Set the EUT to transmit a modulated signal. Allow the trace to stabilize. Set the spectrum
analyzer marker to the highest level of the displayed trace (this is the reference value).
2) Set the EUT to transmit an unmodulated carrier. Set the spectrum analyzer marker to the
level of the carrier.
g) Determine the “—X dB amplitude” as equal to (Reference Value - X). Alternatively, this
calculation can be performed on the spectrum analyzer using the delta-marker measurement
function.
h) If the reference value was determined using an unmodulated carrier, turn the EUT modulation
on, then either clear the existing trace or start a new trace on the spectrum analyzer and allow
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the new trace to stabilize. Otherwise the trace from step f) shall be used for step i).

i) 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 “-X dB amplitude”
determined in step f). If a marker is below this “—X dB amplitude” value it should be as close as
possible to this value. The OBW is the positive frequency difference between the two markers.
The spectral envelope can cross the “-X dB amplitude” at multiple points. The lowest or highest
frequency shall be selected as the frequencies that are the farthest away from the center
frequency at which the spectral envelope crosses the “-X dB amplitude.”

j) The OBW shall be reported by providing plot(s) of the measuring instrument display, to include
markers depicting the relevant frequency and amplitude information (e.g., marker table). The
frequency and amplitude axis and scale shall be clearly labeled. Tabular data may be reported in
addition to the plot(s).

5.4.4 Occupied bandwidth—Power bandwidth (99%) measurement procedure
a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The frequency span for the spectrum analyzer shall be set wide enough to capture all modulation
products including the emission skirts (typically a span of 1.5 x OBW is sufficient).
b) The nominal IF filter 3 dB bandwidth (RBW) shall be in the range of 1% to 5% of the
anticipated OBW, and the VBW shall be set > 3 x RBW.
c) Set the reference level of the instrument as required to prevent the signal amplitude from
exceeding the maximum spectrum analyzer input mixer level for linear operation. See guidance
provided in 4.2.3.
NOTE—Step a), step b), and step ¢) may require iteration to adjust within the specified
tolerances.
d) Set the detection mode to peak, and the trace mode to max-hold.
e) If the instrument does not have a 99% OBW function, recover the trace data points and sum
directly in linear power terms. Place the recovered amplitude data points, beginning at the lowest
frequency, in a running sum until 0.5% of the total is reached. Record that frequency as the
lower OBW frequency. Repeat the process until 99.5% of the total is reached and record that
frequency as the upper OBW frequency. The 99% power OBW can be determined by computing
the difference these two frequencies.
f) The OBW shall be reported and plot(s) of the measuring instrument display shall be provided
with the test report. The frequency and amplitude axis and scale shall be clearly labeled. Tabular
data can be reported in addition to the plot(s).
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Test Results:

10 MHz Bandwidth / 1 Carrier (4T, 40 W)

Port Modulation Frequency (MHz) Measured Bandwidth (MHZz)
QPSK 8.9994
16QAM 8.9876
ANT 1
64QAM 8.9673
256QAM 9.0257
QPSK 9.0350
16QAM 8.9856
ANT 2
64QAM 8.9796
256QAM 8.9908
751.00
QPSK 8.9456
16QAM 8.9993
ANT 3
64QAM 8.9942
256QAM 8.9619
QPSK 8.9991
16QAM 9.0204
ANT 4
64QAM 8.9821
256QAM 8.9883
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10 MHz Bandwidth / 1 Carrier (2T, 60 W)

Port Modulation Frequency (MHz) Measured Bandwidth (MHz)
QPSK 8.9830
16QAM 9.0468
ANT 1
64QAM 8.9977
256QAM 8.9966
751.00
QPSK 9.0043
16QAM 9.0034
ANT 2
64QAM 9.0076
256QAM 8.9660

F-TP22-03 (Rev.00)
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Plots of Occupied Bandwidth - 10 MHz Bandwidth / 1 Carrier (4T, 40 W)

ANT 1

QPSK

16QAM

Agstant Spectsum hnalyrer - Decupled BW
' 751.000000 MHz Gonter Fraq: 761006000 Wiz
W 7 ig: Free Run

15 Gain:Low BAtten: 30 48

Ref 50.00 dBm

Center 751 MHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
8.9994 MHz
-4.295 kHz OBW Power
9.552 MHz x dB

Transmit Freq Error
x dB Bandwidth

AvglHold: 100100

Radie Device: BTS

Span 20 MHz

99.00 %
-26.00 dB

Canter Fraq: 761.000000 MHz
o Trig: Free Run AvglHold: 100100

A GainLow | SAtben: 30 48 Radle Davics: BTS

Ref 50.00 dBm

Center 751 MHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
8.9876 MHz

12.969 kHz OBW Power

9.564 MHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

256QAM

Agflant Spectrum Anabyzar - Decupled BW
751.000000 MHz

Ref 50.00 dBm _

Center 751 MHz

#Res BW 200 kHz TVBW 620 kHz

Occupied Bandwidth Total Power
8.9673 MHz
Transmit Freq Error 6.811 kHz OBW Power

x dB Bandwidth 9.621 MHz xdB

08
Aadie Std: Nene

AvglHold: 100100

Radle Device: BTS

Span 20 MHz
Sweep 1ms

99.00 %
-26.00 dB

D563 AM
Centar F : 761.000000 MMz Radle Std: None
e Trig: Free Run AvglHold: 100100
Radie Device: BTS

Center 751 MHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
9.0257 MHz
19.088 kHz OBW Power 99.00 %

9.678 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth
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Aghent Spectium Analyzer - Decupled EW nt Spectrom Asalyzer - Occuphed EW

A i 04201 AM Agv
anter Fre q: 751.000000 MHz Radio Std: None 751.000000 MHz 751.000000 MHz Radio Std: None
Center Fr AvglHold: 106100 >1.000000 MHz Fre AvglHold: 106100
Radic Device: BTS Radio Device: BTS

Ref 50.00 dBm 1 Ref 50.00 dBm

Center 751 MHz ) } Center 751 MHz ) ) Span 20 MH
#Res BW 200 kHz #VBW 620 kHz #Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power .2 Occupied Bandwidth Total Power 54.0 dBm
9.0350 MHz 8.9856 MHz

Transmit Freq Error -3.252 kHz OBW Power 99.00 % Transmit Freq Error 12.202 kHz OBW Power 99.00 %

x dB Bandwidth 9.552 MHz xdB -26.00 dB x dB Bandwidth 9.538 MHz xdB -26.00 dB

64QAM 256QAM

Agflant Spectrum Anabyzer - Occupied BW || agsant spectrsm Amatyves - dccupied aw

751. 0 MHz Gantar Fraq: 751500000 Mz y . ——r 0 MHz Gantar Fraq: 751000300 hirz Fadie Std: Nane
ToL000000 MHz __ Esiedtvid AvglHold: 1001100 S1.UC0000 Mi: o AvglHold: 1001160
S GinLow #Atten: 30 d8 3 Radie Device: BTS

Ref 50.00 dBm

Center 751 MHz . ” ) - . " Span 20 MHz e Center 751 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms Lt #Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 53.2dBm Occupied Bandwidth Total Power
8.9796 MHz 8.9908 MHz

Transmit Freq Error 4.147 kHz OBW Power .00 % Transmit Freq Error 10.790 kHz OBW Power 99.00 %

x dB Bandwidth 9.681 MHz x dB -26.00 dB x dB Bandwidth 9.624 MHz x dB -26.00 dB
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Aghent Spectium Analyzer - Decupled EW

q: 761.000000 MHz

751.000000 MHz Avg|Hold: 1004160

Center Fre

Ref 50.00 dEm

Center 751 MHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
8.9456 MHz
7.273 kHz
9.638 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

: None

Radie Device: BTS

-26.00 dB

nt Spectrom Asalyzer - Occuphed EW

lnr S5 751.000000 MHz

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Occupied Bandwidth

8.9993 MHz
13.485 kHz
9.641 MHz

Transmit Freq Error
x dB Bandwidth

11:23:334M dor L
761.000000 MHz Radie Std: None
Avg|Hold: 100/100

Radie Device: BTS

Span 20 MH:

#VBW 620 kHz Sweep 1ms

Total Power

OBW Power
xdB

99.00 %
-26.00 dB

64QAM

Agstant Spectsuem Anabyrer - Decupled BW

751.000000 MHz

Canter Freq: 7561.000000 MHz
—Trig
S Gainl ow

AvglHold: 100/100
#Atten: 30 48

Ref 50.00 dBm

Center 751 MHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
8.9942 MHz
16.679 kHz
9.654 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

201101 AM A
Radie Std: None

Radie Device: BTS

Span 20 MHz
Sweep 1ms

.00 %

-26.00 dB

|| agsant spectrsm Amatyves - dccupied aw

751.000000 MHz

Center 751 MHz
#Res BW 200 kHz

Occupied Bandwidth

8.9619 MHz
14.943 kHz
9.735 MHz

Transmit Freq Error
x dB Bandwidth

B:17:20 AM Aox
Radie Std: None

Radie Device: BTS

#VBW 620 kHz

Total Power

OBW Power

xdB -26.00 dB
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Aghent Spectium Analyzer - Decupled EW

Center Freq 751.000000 MHz

Ref 50.00 dEm

Center 751 MHz
#Res BW 200 kHz

Occupied Bandwidth

8.9991 MHz
14.284 kHz
9.531 MHz

Transmit Freq Error
x dB Bandwidth

q: 761.000000 MHz
Avg|Hold: 100100

#VBW 620 kHz

Total Power

OBW Power

xdB -26.00 dB

nt Spectrom Asalyzer - Occuphed EW

lnr S5 751.000000 MHz

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Occupied Bandwidth

9.0204 MHz
13.409 kHz
9.627 MHz

Transmit Freq Error
x dB Bandwidth

751.000000 MHz

AM dr 1
: None

Avg|Hold: 100100

#VBW 620 kHz

Total Power

OBW Power
xdB

Radie Device: BTS

Span 20 MH:
Sweep 1ms

99.00 %
-26.00 dB

64QAM

Agstant Spectsuem Anabyrer - Decupled BW

751.000000 MHz

1 Gain:Low

Center 751 MHz
#Res BW 200 kHz

Occupied Bandwidth
8.9821 MHz

11.327 kHz
9.714 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 620 kHz

Cantar Frag: 761.000000 MHz
Trig:

Avg|Hold: 1001100

Shtten: 30 48

Span 20 MHz
Sweep 1ms

Total Power 53.2 dBm

OBW Power
xdB

.00 %
-26.00 dB

|| agsant spectrsm Amatyves - dccupied aw

751.000000 MHz

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Occupied Bandwidth
8.9883 MHz

6.770 kHz
9.675 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 620 kHz

Total Power

OBW Power
xdB

12:00:10 M A 13,
Radie Std: None

Radie Device: BTS

-26.00 dB

F-TP22-03 (Rev.00)

27/107

HCTCO.,LTD.



IaCT
HCTCO.,LTD

Report No.: HCT-RF-1804-FC061-R1

FCC ID: ASBLRFD0O1P-13B

Plots of Occupied Bandwidth - 10 MHz Bandwidth / 1 Carrier (2T, 60 W)

ANT 1

QPSK

16QAM

Agstent Spectrum Anabyzer - ccupled HW

T T 1=

Center Fraq: 751.000000 MHz Radi Std: Hone

=+ Trig:Free Run Avg|Hold: 100/100
#hten: 40 dB

Center Freq 751.000000 MHz

A1 Gain:Low Radie Device: BTS

_ Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power
8.9830 MHz

10.746 kHz
9.678 MHz

OBW Power
x dB

99,00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth

" Span 20 MHz

|| st specirum matyver - tccupted tw
. .

-CEI'!IEI Freq 751.000000 MHz

15 Gain:Low

_Ref 50,00 dBm

MHz
#Res BW 200 kHz
Occupied Bandwidth
9.0468 MHz

Transmit Freq Error 15.396 kHz

x dB Bandwidth 9.573 MHz

Center Freq: 751.000000 MHz
T

Free Run Avg|Hold: 1004100

#Atten: 40 dB

#VBW 620 kHz

Total Power

OBW Power
xdB

12 P kg 15, 2048
Radie Std: None

Radie Device: BTS

Sweep 1m

99,00 %

-26.00 dB

64QAM

256QAM

Aghlent Spectrum Anabyzer - Occupied W

Center Freq 751.000000 MHz

15 Gain:Low

Center Freaq: 751.000000 MHz
: Free Run Avg|Hold: 100/100
#Atten: 40 dB

_Ref 50,00 dBm

Center 75 z
#Res BW 200 kHz

Sp:
Sweep 1ms

#VBW 620 kHz
Occupied Bandwidth Total Power
8.9977 MHz
B.578 kHz
9,628 MHz

OBW Power
xdB

99,00 %
-26.00 dB

Transmit Freq Error

% dB Bandwidth

Center Fry
+— Trig: Free Run
#Atten: 40 dB

15 Gain:Low

z
#Res BW 200 kHz
Occupied Bandwidth
8.9966 MHz
12.889 kHz
9,675 MHz

Transmit Freq Error

x dB Bandwidth

751.000000 MHz
Avg|Hold: 100/100

#VBW 620 kHz

Total Power

OBW Power
x dB

D1:1232 PM box 15, 208
Radie Std: None

Radie Device: BTS

99,00 %

-26.00 dB
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ANT 2

QPSK

16QAM

flent Spectriom Analyrer - Decuphed AW

751,000000 MHz

Canter Freq: 751,000000 MHz Fadis 5td; None
- Tri
BIF Gain:low

Frea Run AvglHold: 100100

#Atan: 40 48 Fadis Davies: BTS

Ref 50.00 dBm

Center 751 MH.

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power

9.0043 MHz

Transmit Freq Error -16.596 kHz OBW Power

% dB Bandwidth 9.588 MHz xdB -26.00 dB

Agihest Speetruem Anatyres - Decupiad BW

Center Freq 751.000000 MHz

M Galnckow

Ref 50.00 dBm

Center 751 MHz
#Res BW 200 kHz

Occupied Bandwidth
9.0034 MHz

4,379 kHz

Transmit Freq Error

* dB Bandwidth 8.677 MHz

Canter Freq: 761000000 MHz

=
Bhsten: 40 B

021305 P
Radio Std: Nera

Frequency
Awgitield: 1001100
Radio Device: BTS

OBW Power

x dB -26.00 dB

64QAM

Agitent Spectrum Analyrer - Occuphed BW
L‘CmrFl".q:?ﬁ‘l.mMH!

o Trig: Fres Run AvglHold: 100M00
#itman: 40 48

Center Freq 751.000000 MHz

EGalnlow Radie Davies: BTS

Ref 50.00 dBm

Center 751 MHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power

9.0076 MHz

Transmit Freq Error =16.756 kHz OBW Power

x dB Bandwidth 9.712 MHz x dB -26.00 dB

Agihest Spectruem Anatyres - Decupiad IW
e Rl

Losguenay Center Freq 751.000000 MHz

——
HIF Gaincd ow

Ref 50.00 dBm

|

Center 751 MHz
#Res BW 200 kHz

Occupied Bandwidth
8.9660 MHz

646 Hz

Transmit Freq Error

* dB Bandwidth 8.701 MHz

i Frequency

Hz = Radio Std: None
AvgiHsld: 100100

Fadio Davice: BTS

" spanz0
Sweep 1ms

#VBW 620 kHz

Total Power

OBW Power

x dB -26.00 dB
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7. UNWANTED CONDUCTED EMISSIONS

FCC Rules

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.
(c) For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any
emission outside the licensee's frequency band(s) of operation shall be attenuated below the
transmitter power (P) within the licensed band(s) of operation, measured in watts, in accordance
with the following:
(1) On any frequency outside the 746-758 MHz band, the power of any emission shall be
attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;
(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be
attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;
(3) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than
76 + 10 log (P) dB in a 6.25 kHz band segment, for base and fixed stations;
(4) Omitted
(5) Compliance with the provisions of paragraphs (c)(1) and (c)(2) of this section is based on
the use of measurement instrumentation employing a resolution bandwidth of 100 kHz or
greater. However, in the 100 kHz bands immediately outside and adjacent to the frequency
block, a resolution bandwidth of at least 30 kHz may be employed;
(6) Compliance with the provisions of paragraphs (c)(3) and (c)(4) of this section is based on
the use of measurement instrumentation such that the reading taken with any resolution
bandwidth setting should be adjusted to indicate spectral energy in a 6.25 kHz segment.
(f) For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in the
band 1559-1610 MHz shall be limited to -70 dBW/MHz equivalent isotropically radiated power
(EIRP) for wideband signals, and —80 dBW EIRP for discrete emissions of less than 700 Hz
bandwidth. For the purpose of equipment authorization, a transmitter shall be tested with an
antenna that is representative of the type that will be used with the equipment in normal
operation.
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Test Procedures:
The measurement is performed in accordance with Section 5.7.3 and 5.7.4 of ANSI C63.26.
5.7.3 Out-of-band unwanted emissions measurements
a) Set the spectrum analyzer center frequency to the block, band, or channel edge frequency.
b) Set the span wide enough to capture the fundamental emission closest to the authorized block
or band edge, and to include all modulation products that spill into the immediately adjacent
frequency band. In some cases, it may be possible to set the center frequency and span so as to
encompass the fundamental emission and the unwanted out-of-band (band-edge) emissions on
either side of the authorized block, band, or channel. This can be accomplished with a single
(slow) sweep, if adequate overload protection and sufficient dynamic range can be maintained.
c) Set the number of points in sweep = 2 x span / RBW.
d) Sweep time should be auto for peak detection. For rms detection the sweep time should be
set as follows:
1) If the device can be configured to transmit continuously (duty cycle = 98%), set the (sweep
time) > (number of points in sweep) x (symbol period) (e.g., by a factor of 10 x symbol period x
number of points). Increasing the sweep time (i.e., slowing the sweep speed) will allow for
averaging over multiple symbols
2) Omitted
3) Omitted
4) Omitted
e) The test report shall include the plots of the measuring instrument display and the measured
data.
f) See Annex | for example emission mask plots.

5.7.4 Spurious unwanted emission measurements

a) Set the spectrum analyzer start frequency to the lowest frequency generated by the EUT,
without going below 9 kHz, and the stop frequency to the lower frequency covered by the
measurements previously performed in 5.7.3. As an alternative, the stop frequency can be set to
the value specified in 5.1.1, depending on the EUT operating range, if the resulting plot can
clearly demonstrate compliance for all frequencies not addressed by the out-of-band emissions
measurements performed as per 5.7.3.

b) When using an average power (rms) detector, ensure that the number of points in the sweep =
2 x (span / RBW). This may require that the measurement range defined by the start and stop
frequencies be subdivided, depending on the spectrum analyzer capabilities. This requirement
does not apply to peak-detected power measurements. When average power is specified by the
applicable regulation, a peak-detector can be utilized for preliminary measurements to
accommodate wider frequency spans. Any emissions found in the preliminary measurement to
exceed the applicable limit(s) shall be further examined using a power averaging (rms) detector
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with the minimum number of measurement points as defined above.

c) The sweep time should be set to auto-couple for performing peak-detector measurements. For
measurements that use a power averaging (rms) detector, the sweep time shall be set as
described for out-of-band emissions measurements in item d) of 5.7.3.

d) Identify and measure the highest spurious emission levels in each frequency range. It is not
necessary to re-measure the out-of-band emissions as a part of this test. Record the frequencies
and amplitudes corresponding to the measured emissions and capture the data plots.

e) Repeat step b) through step d) for the upper spurious emission frequency range if not already
captured by a wide span measurement performed as per the alternative provided in step a). The
upper frequency for this measurement is defined in 5.1.1 as a function of the EUT operating
range.

f) Compare the results with the corresponding limit in the applicable regulation.

g) The test report shall include the data plots of the measuring instrument display and the
measured data.

Note:

1) In 9 kHz to 150 kHz and 150 kHz to 30 MHz bands, RBW was reduced to 1% and 10% of
the reference bandwidth for measuring unwanted emission level(typically, 100 kHz if the
authorized frequency band is below 1 GHz) and power was integrated. (1 % = +20 dB, 10 %
=+10 dB)

2) Due to 4x4 MIMO operation, -19.02 dBm (-13 dBm — 10*log (4)) limit is applied according
to KDB 662911D01v02r01.
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Test Results:

10 MHz Bandwidth / 1 Carrier (4T, 40 W), Band edge

Measured band edge (dBm)
. Frequency
Port Modulation (MHz)
Left band edge Right band edge

QPSK -22.579 -22.542
16QAM -22.390 -23.286

ANT 1
64QAM -22.820 -22.053
256QAM -22.797 -23.155
QPSK -24.449 -23.504
16QAM -23.227 -21.697

ANT 2
64QAM -23.941 -22.752
256QAM -22.788 -22.687

751.00

QPSK -22.132 -22.063
16QAM -23.002 -22.628

ANT 3
64QAM -21.942 -23.645
256QAM -22.854 -21.984
QPSK -22.606 -23.334
16QAM -23.739 -22.125

ANT 4
64QAM -23.096 -22.446
256QAM -22.065 -22.079
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10 MHz Bandwidth / 1 Carrier (2T, 60 W), Band edge

Measured band edge (dBm)
. Frequency
Port Modulation (MHz)
Left band edge Right band edge
QPSK -22.387 -21.411
16QAM -21.409 -21.765
ANT 1
64QAM -21.292 -21.045
256QAM -21.029 -20.934
751.00
QPSK -21.023 -21.158
16QAM -20.781 -21.708
ANT 2
64QAM -21.706 -21.160
256QAM -21.387 -20.744
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10 MHz Bandwidth / 1 Carrier (4T, 40 W), emission below 1 GHz

E Measured emission (dBm)
Port | Modulation r((aI\CJILlJ_'le;cy
9 kHz ~ 150 kHz 150 kHz ~ 30 MHz | 30 MHz ~ 741 MHz 761 MHz ~ 1 GHz

QPSK -21.028 -32.750 -40.019 -42.261
16QAM -20.506 -30.948 -39.733 -42.010

ANT 1
64QAM -20.976 -30.476 -39.786 -42.187
256QAM -20.793 -31.165 -39.831 -42.251
QPSK -21.923 -32.077 -40.406 -42.239
16QAM -20.459 -30.830 -40.019 -42.380

ANT 2
64QAM -22.603 -30.343 -40.236 -42.325
256QAM -21.501 -30.523 -39.737 -42.391

751.00

QPSK -21.740 -32.204 -39.852 -42.156
16QAM -20.327 -31.557 -39.763 -41.770

ANT 3
64QAM -20.084 -31.099 -39.831 -42.041
256QAM -21.634 -31.880 -39.847 -41.954
QPSK -20.898 -30.542 -39.140 -41.586
16QAM -20.393 -32.807 -39.370 -41.701

ANT 4
64QAM -20.008 -31.558 -39.563 -41.392
256QAM -21.632 -30.741 -39.579 -41.485
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10 MHz Bandwidth / 1 Carrier (4T, 40 W), emission above 1 GHz

E Measured emission (dBm)
Port | Modulation r((aI\CJILlJ_'le;cy
1 GHz ~ 3 GHz 3 GHz ~ 12.75 GHz

QPSK -28.075 -32.459
16QAM -27.827 -32.413

ANT 1
64QAM -28.010 -32.088
256QAM -28.095 -31.458
QPSK -28.471 -32.627
16QAM -28.409 -32.855

ANT 2
64QAM -28.283 -32.893
256QAM -28.312 -32.890

751.00

QPSK -27.438 -32.762
16QAM -27.324 -31.679

ANT 3
64QAM -27.467 -32.425
256QAM -27.616 -32.609
QPSK -27.017 -32.371
16QAM -27.111 -32.150

ANT 4
64QAM -27.278 -31.757
256QAM -27.070 -31.497
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10 MHz Bandwidth / 1 Carrier (4T, 40 W), additional emission for 700 MHz band

Measured emission (dBm)
Port Modulation Frequency
(MHz) 763 MHz ~ 793 MHz ~ 1 559 MHz ~ 1559 MHz ~ 1 610
741 MHz 805 MHz 1610 MHz MHz (700 Hz)

QPSK -63.682 -63.448 -62.814 -94.151
16QAM -63.703 -63.618 -62.537 -94.244

ANT 1
64QAM -64.048 -63.221 -62.751 -94.215
256QAM -63.795 -63.419 -62.608 -94.334
QPSK -63.728 -63.391 -62.927 -94.580
16QAM -63.654 -63.541 -62.874 -94.528

ANT 2
64QAM -63.759 -63.588 -62.895 -94.603
256QAM -63.379 -63.071 -62.903 -94.676

751.00

QPSK -63.481 -63.338 -62.424 -94.053
16QAM -63.342 -63.215 -62.276 -93.969

ANT 3
64QAM -63.664 -63.344 -62.298 -93.652
256QAM -63.779 -63.698 -61.872 -94 111
QPSK -63.238 -62.710 -61.654 -93.435
16QAM -63.330 -62.716 -62.031 -93.546

ANT 4
64QAM -62.797 -62.769 -61.986 -93.556
256QAM -62.626 -62.913 -61.755 -93.299

F-TP22-03 (Rev.00) 37/107 HCTCO.,LTD.



aCT

HCTCO.,LTD

Report No.: HCT-RF-1804-FC061-R1

FCC ID: A3LRFD0O1P-13B

10 MHz Bandwidth / 1 Carrier (2T, 60 W), emission below 1 GHz

E Measured emission (dBm)
Port | Modulation r((aI\CJILlJ_'le;cy
9 kHz ~ 150 kHz 150 kHz ~ 30 MHz | 30 MHz ~ 741 MHz 761 MHz ~ 1 GHz

QPSK -20.968 -27.981 -39.607 -42.320
16QAM -22.140 -28.494 -39.540 -42.372

ANT 1
64QAM -20.055 -27.532 -40.048 -42.294
256QAM -21.192 -26.708 -39.371 -42.219

751.00

QPSK -21.086 -27.594 -40.161 -42.325
16QAM -20.166 -25.691 -40.054 -42.358

ANT 2
64QAM -20.225 -28.980 -40.110 -42.447
256QAM -21.290 -27.560 -40.428 -42.416

10 MHz Bandwidth / 1 Carrier (2T, 60 W), emission above 1 GHz

F Measured emission (dBm)
Port | Modulation rﬁ&tﬁezr)ncy
1 GHz ~ 3 GHz 3 GHz ~ 12.75 GHz

QPSK -28.085 -31.843
16QAM -28.338 -32.121

ANT 1
64QAM -28.074 -31.766
256QAM -27.859 -32.252

751.00

QPSK -28.556 -31.878
16QAM -28.203 -33.340

ANT 2
64QAM -28.610 -33.267
256QAM -28.358 -32.775
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10 MHz Bandwidth / 1 Carrier (2T, 60 W), additional emission for 700 MHz band

Measured emission (dBm)
Port Modulation Frequency
(MHz) 763 MHz ~ 793 MHz ~ 1 559 MHz ~ 1559 MHz ~ 1 610
741 MHz 805 MHz 1610 MHz MHz (700 Hz)
QPSK -64.011 -63.640 -62.682 -94.126
16QAM -63.899 -63.453 -62.825 -94.428
ANT 1
64QAM -63.780 -63.580 -62.748 -94.181
256QAM -63.311 -63.385 -62.663 -94.198
751.00
QPSK -63.472 -63.472 -62.809 -94.464
16QAM -63.659 -63.501 -62.622 -94.475
ANT 2
64QAM -63.940 -63.746 -62.824 -94.530
256QAM -63.970 -63.116 -62.809 -94.475
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Plots of Band edge - 10 MHz Bandwidth / 1 Carrier (4T, 40 W)

ANT 1

QPSK, Left band edge

QPSK, Right band edge

Aghlant Spectium Analyzer - Swept S
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Ref 30,00 dBm

741.000 MHz
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AvglHold: 1001100

“Stop 751.000 MHz
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Aghant Spectium Analyzer - Swept S
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B0 Far e Trig: Free Run
1F G ais #Atten: 40 d8

Ref 30.00 dBm

Start 751.000 MHz

#Res BW 100 kHz #FVBW 300 kHz*

Avg Type: ]
AvglHold: 106100

Agflent Spectium Analyzer - Swept SA
'Center Freq 746.000000 MHz
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o rar e Trig: Free Run
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AvglHokd: 1061100

Stop 751.000 MHz
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e Trig: Frae Run
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#Res BW 100 kHz #VBW 300 kHz*

Avg Type: Pur(RMS)
AvglHold: 1061100

Stop 761.000 MHz
1.27 ms (1001 pts)
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Agfant Spectium Analyrer - Swepd S

. : o - " -
- Awg Type: Par(RM: Aug Type: Pur(RMS
746.000000 MHz = M":IH:'P; ‘mw 5) . ‘mH:’: ‘mw ]

Ref 30.00 dBm
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QPSK, Left band edge QPSK, Right band edge

Aghlant Spectium Analyzer - Swept S
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ANT 2

64QAM, Left band edge

64QAM, Right band edge

Agihant Spectiuem Anabyrar - Swep Sh
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ANT 3

QPSK, Left band edge

QPSK, Right band edge

Aghlant Spectium Analyrar - Swept S
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64QAM, Left band edge 64QAM, Right band edge
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