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The result shown in this test report refer only to the sample(s) tested unless

otherwise stated.

This test results were applied only to the test methods required by the

standard.
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REVISION HISTORY

The revision history for this test report is shown in table.

Revision No. Date of Issue Description

0 February 01,2021 Initial Release

Engineering Statement:

The measurements shown in this report were made in accordance with the procedures indicated, and
the emissions from this equipment were found to be within the limits applicable. | assume full
responsibility for the accuracy and completeness of these measurements, and for the qualifications of
all persons taking them. It is further stated that upon the basis of the measurements made, the
equipment tested is capable of operation in accordance with the requirements of the FCC / ISED Rules
under normal use and maintenance.

* The report shall not be reproduced except in full(only partly) without approval of the laboratory.
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Report No. HCT-RF-2102-FI004

1. GENERAL INFORMATION

EUT DESCRIPTION

FCC Model VT261ASAN

ISED Model VT261ASKN

FCC Additional Model VT250ASAN

ISED Additional Model VT250ASKN

EUT Type Car Audio System
Power Supply DC14.4V

Modulation Type

OFDM:802.11a, 802.11n, 802.11ac

Frequency Range
(MHz)

20MHz BW : 5180 - 5240
U-NII-1 40MHz BW : 5190 - 5230
80MHz BW : 5210

20MHz BW : 5260 - 5320
U-NII-2A 40MHz BW : 5270 - 5310
80MHz BW : 5290

20MHz BW : 5500 - 5720
U-NII-2C 40MHz BW :5510- 5710
80MHz BW : 5530 - 5690

20MHz BW: 5745 - 5825
U-NII-3 40MHz BW : 5755 - 5795
80MHz BW : 5775

Antenna Specification

Antenna type: Wi-Fi Dual Band Antenna
Peak Gain:

UNII-1: 0.59 dBi, UNII-2A: 2.00 dBi
UNII-2C: 4.58 dBi, UNII-3: 4.19 dBi

Straddle channel

Supported

TDWR Band

Not Supported

Dynamic Frequency
Selection

Slave without radar detection

Date(s) of Tests

January 06, 2020 ~ January 29, 2021

PMN

(Product Marketing Number)

VT261ASKN, VT250ASKN

HVIN
(Hardware Version
Identification Number)

VT261ASKN, VT250ASKN

FVIN
(Firmware Version
Identification Number)

CVEV.USA.0000.v07.001.201104

HMN
(Host Marketing Name)

N/A

EUT serial numbers

Conducted : 96560-CV110(FCC), 96560-CV070(ISED)
Radiated : 96560-CV110(FCC), 96560-CV070(ISED)

F-TP22-03 (Rev. 03)
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2. MAXIMUM OUTPUT POWER

The transmitter has a maximum total conducted average output power as follows:

RF Output Power RF Output Power
Band Mode
(dBm) (W)
802.11a 8.72 0.007
802.11n (HT20) 8.83 0.008
802.11n (HT40) 5.40 0.003
UNII-1

802.11ac (VHT20) 9.72 0.009
802.11ac (VHT40) 5.39 0.003
802.11ac (VHTS80) 3.12 0.002
802.11a 8.48 0.007
802.11n (HT20) 9.79 0.010
802.11n (HT40) 9.57 0.009

UNII-2A
802.11ac (VHT20) 9.66 0.009
802.11ac (VHT40) 9.46 0.009
802.11ac (VHT80) 6.81 0.005
802.11a 8.84 0.008
802.11n (HT20) 8.66 0.007
802.11n (HT40) 8.46 0.007

UNII-2C
802.11ac (VHT20) 8.83 0.008
802.11ac (VHT40) 8.41 0.007
802.11ac (VHT80) 8.10 0.006
802.11a 8.78 0.008
802.11n (HT20) 8.62 0.007
802.11n (HT40) 8.53 0.007

UNII-3

802.11ac (VHT20) 8.76 0.008
802.11ac (VHT40) 8.44 0.007
802.11ac (VHT80) 8.00 0.006

F-TP22-03 (Rev. 03) Page 6 of 126
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3. TEST METHODOLOGY

The measurement procedure described in FCC KDB 789033 D02 General UNII Test Procedures New
Rules v02r01 dated December 14, 2017 entitled “Guidelines for Compliance Testing of Unlicensed
National Information Infrastructure (U-NII) Devices Part15, Subpart E” and ANSI C63.10(Version :
2013) ‘the American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

Devices’ were used in the measurement.

EUT CONFIGURATION

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission

characteristics in a continuous normal application.

EUT EXERCISE

The EUT was operated in the engineering mode to fix the Tx frequency that was for the purpose of the
measurements. According to its specifications, the EUT must comply with the requirements of the
Section 15.207, 15.209 and 15.407 under the FCC Rules Part 15 Subpart E. / RSS-Gen issue 5, RSS-247

issue 2.

GENERAL TEST PROCEDURES

Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 6.2 of ANSI C63.10. (Version :2013) Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using CISPR Quasi-peak and average
detector modes.

Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane below 1GHz. Above 1GHz with
1.5m using absorbers between the EUT and receive antenna. The turntable shall rotate 360 degrees
to determine the position of maximum emission level. EUT is set 3 m away from the receiving
antenna, which varied from 1 m to 4 m to find out the highest emission. And also, each emission was
to be maximized by changing the polarization of receiving antenna both horizontal and vertical. In
order to find out the max. emission, the relative positions of this hand-held transmitter (EUT) was
rotated through three orthogonal axes according to the requirements in Section 6.6.5 of ANSI C63.10.
(Version: 2013)

F-TP22-03 (Rev. 03) Page 7 of 126
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DESCRIPTION OF TEST MODES

The EUT has been tested under operating condition. Test program used to control the EUT for staying

in continuous transmitting and receiving mode is programmed.

4. INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has
been calibrated in accordance with the manufacturer's recommendations for utilizing calibration
equipment’s, which is traceable to recognized national standards.

Especially, all antenna for measurement is calibrated in accordance with the requirements of C63.5

(Version : 2017).
5. FACILITIES AND ACCREDITATIONS

5.1 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 ).

For ISED, test facility was accepted dated February 14, 2019 (CAB identifier: KR0O032).

5.2 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.
Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test
Receivers. 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. 03) Page 8 of 126
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6. ANTENNA REQUIREMENTS
According to FCC 47 CFR §15.203, §15.407 / RSS-Gen (Issue 5) Section 8:

“An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this section.”

(1) The antennas of this E.U.T are permanently attached.

(2) The E.U.T Complies with the requirement of § 15.203, § 15.407

7. MEASUREMENT UNCERTAINTY

The measurement uncertainties shown below were calculated in accordance with the requirements
of ANSI C63.10-2013.

All measurement uncertainty values are shown with a coverage factor of k=2 to indicate a 95 % level
of confidence.

The measurement data shown herein meets or exceeds the Uuisrr measurement uncertainty values

specified in CISPR 16-4-2 and, thus, can be compared directly to specified limits to determine

compliance
Parameter Expanded Uncertainty (£dB)
Conducted Disturbance (150 kHz ~ 30 MHz) 1.82
Radiated Disturbance (9 kHz ~ 30 MHz) 3.40
Radiated Disturbance (30 MHz ~ 1 GHz) 4.80
Radiated Disturbance (1 GHz ~ 18 GHz) 5.70
Radiated Disturbance (18 GHz ~ 40 GHz) 5.05

F-TP22-03 (Rev. 03) Page 9 of 126
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8. DESCRIPTION OF TESTS

8.1. Duty Cycle

Test Configuration

Report No. HCT-RF-2102-FI004

EUT

Test Procedure

Coax cable

Spectrum Analyzer

The transmitter output is connected to the Spectrum Analyzer.

We tested according to Procedure B.2 in KDB 789033 D02 v02r01.

© N o ok w e

F-TP22-03 (Rev. 03)

Detector = Peak

RBW =8 MHz (the largest availble value)
VBW =8 MHz (= RBW)
SPAN =0 Hz

Number of points in sweep > 100
Trace mode = Clear write

Measure Tiotaland Ton

Calculate Duty Cycle = Ton/ Ttotatand Duty Cycle Factor = 10log(1/Duty Cycle)
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8.2. 6dB Bandwidth & 26dB Bandwidth & 99 % Bandwidth
Limit
Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500

kHz.

Test Configuration

EUT Spectrum Analyzer

Coax cable

Test Procedure(26dB Bandwidth)

The transmitter output is connected to the Spectrum Analyzer.
We tested according to Procedure C.1 in KDB 789033 D02 v02r01.
1. RBW=approximately 1 % of the emission bandwidth
2. VBW=>RBW
3. Detector = Peak
4. Trace mode =max hold
5. Measure the maximum width of the emission that is 26 dB down from the maximum of the
emission. Compare this with the RBW setting of the analyzer. Readjust RBW and repeat

measurement as needed until the RBW/EBW ratio is approximately 1 %.

Test Procedure (6dB Bandwidth)
The transmitter output is connected to the Spectrum Analyzer.
We tested according to Procedure C.2 in KDB 789033 D02 v02r01.
1. RBW=100kHz
VBW = 3 x RBW

Detector = Peak

2

3

4. Trace mode =max hold

5. Allow the trace to stabilize

6. Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points(upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum lever measured in the fundamental emission.

Note:

1. We tested X dB bandwidth using the automatic bandwidth measurement capability of a spectrum

analyzer.

F-TP22-03 (Rev. 03) Page 11 of 126
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2. DFS test channels should be defined. So, We performed the OBW test to prove that no
part of the fundamental emissions of any channels belong to UNII1 and UNII3 band for DFS.

3. The 26 dB bandwidth is used to determine the conducted power limits.

Test Procedure (99 % Bandwidth for ISED)

The transmitter output is connected to the spectrum analyzer.
RBW = 1% ~ 5% of the occupied bandwidth
VBW = 3 x RBW
Detector = Peak
Trace mode = max hold
Sweep = auto couple

Allow the trace to stabilize

Note : We tested OBW using the automatic bandwidth measurement capability of a spectrum

analyzer.

F-TP22-03 (Rev. 03) Page 12 of 126
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8.3. Output Power Measurement

Limit
Band Limit
UNII L - Master : Not exceed 1 W(=30dBm)
- Slave : Not exceed 250 mW(=23.98 dBm)
Not exceed the lesser of 250 mW or 11 dBm + 10 log B,
UNII 2A, 2C
(where Bis the 26 dB emission bandwidth in megahertz.)
UNII 3 Not exceed 1 W(=30dBm)

Test Configuration

Power Meter

EUT

Power Sensor Power Meter

Coax cable

Spectrum Analyzer(Only Straddle Channel)

EUT

Spectrum Analyzer
Coax cable

Test Procedure(Power Meter)

We tested according to Procedure E.3.a in KDB 789033 D02 v02r01.

1. Measure the duty cycle.

2. Measure the average power of the transmitter. This measurement is an average over both

the on and off periods of the transmitter.

3. Add 10 log (1/x), where x is the duty cycle, to the measured power in order to compute the

average power during the actual transmission times.

Test Procedure(Spectrum Analyzer)

The transmitter output is connected to the Spectrum Analyzer.

We use the spectrum analyzer’s integrated band power measurement function.

We tested according to Procedure E.2.d) in KDB 789033 D02 v02r01.

F-TP22-03 (Rev. 03)
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1. Measure the duty cycle.

2. Setspantoencompass the 26 dB EBW of the signal.

3. RBW=1MHz.

4. VBW = 3 MHz.

5.  Number of points in sweep = 2 x span/RBW.

6. Sweep time = auto.

7. Detector=RMS.

8. Do not use sweep triggering. Allow the sweep to “free run”.

9. Trace average at least 100 traces in power averaging(RMS) mode
10. Integrated bandwidth = OBW

11. Add 10log(1/x), where x is the duty cycle, to the measured power in order to compute the

average power during the actual transmission times.

Sample Calculation
Total Power(dBm) = Reading Value(dBm) + ATT loss(dB) + Cable loss(dB) + Duty Cycle Factor(dB)

Note

1. Spectrum reading values are not plot data.
The power results in plot is already including the actual values of loss for the attenuator and
cable combination.

2. Spectrum offset = Attenuator loss(20 dB) + Cable loss

3. Actual value of loss for the attenuator and cable combination is below table.

Band Loss(dB)
UNII'1 21.98
UNII 2A 21.98
UNII 2C 21.98
UNII 3 21.98

(Actual value of loss for the attenuator and cable combination)
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8.4. Power Spectral Density

Limit
Band Limit
UNII'1 11 dBm/MHz
UNII 2A, 2C 11 dBm/MHz
UNII 3 30 dBm/500 kHz

Test Configuration

FUT Spectrum Analyzer

Coax cable

Test Procedure
We tested according to Procedure F in KDB 789033 D02 v02r01.

Set span to encompass the entire emission bandwidth(EBW) of the signal.

RBW =1 MHz(510 kHz for UNII 3)

VBW = 3 MHz

Number of points in sweep = 2 x span/RBW.

Sweep time = auto.

Detector = RMS(i.e., power averaging), if available. Otherwise, use sample detector mode.
Do not use sweep triggering. Allow the sweep to “free run”.

Trace average at least 100 traces in power averaging(RMS) mode

© ® N o vk w e

Use the peak search function on the spectrum analyzer to find the peak of the spectrum.
. If Method SA-2 was used, add 10 log(1/x), where x is the duty cycle, to the peak of the

[y
o

spectrum.
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Sample Calculation

Total PSD(dBm) = Reading Value(dBm) + ATT loss(dB) + Cable loss(dB) + Duty Cycle Factor(dB)
Note

1. Spectrum reading values are not plot data.
The PSD results in plot is already including the actual values of loss for the attenuator and
cable combination.

2. Spectrum offset = Attenuator loss(20 dB) + Cable loss

3. Actual value of loss for the attenuator and cable combination is below table.

Band Loss(dB)
UNII'1 21.98
UNII 2A 21.98
UNII 2C 21.98
UNII 3 21.98

(Actual value of loss for the attenuator and cable combination)
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8.5. Frequency Stability

Limit

Maintained within the band

Test Configuration

Temperature & Humidity
Chamber

Spectrum (

Analyzer EUT

Test Procedure

1. The EUT was placed inside an environmental chamber as the temperature in the chamber
was varied between -30 °C and 50 °C.

2. Thetemperature wasincremented by 10 °C intervals and the unit was allowed to stabilize
at each temperature before each measurement. The center frequency of the transmitting
channel was evaluated at each temperature and the frequency deviation from the channel’s
center frequency was recorded.

3. The primary supply voltage is varied from 85% to 115% of the nominal value for non hand-
carried battery and AC powered equipment. For hand-carried, battery-powered equipment,
primary supply voltage is reduced to the battety operating end point which shall be
specified by the manufacturer.

4. While maintaining a constant temperature inside the environmental chamber, turn the EUT
ON
and record the operating frequency at startup, and at 2 minutes, 5 minutes, and 10 minutes
after

the EUT is energized. Four measurements in total are made.

F-TP22-03 (Rev. 03) Page 17 of 126
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8.6. AC Power line Conducted Emissions

Limit

For an intentional radiator that is designed to be connected to the public utility (AC) power line, the
radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table, as

measured using a 50 uH/50 ohms line impedance stabilization network (LISN).

Limits (dBpV)

Frequency Range (MHz)
Quasi-peak Average
0.15t0 0.50 66 to 561 56 to 461
0.50to5 56 46
5to30 60 50

@Decreases with the logarithm of the frequency.

Compliance with this provision shall be based on the measurement of the radio frequency

voltage between each power line (LINE and NEUTRAL) and ground at the power terminals.

Test Configuration

See test photographs attached in Annex A for the actual connections between EUT and support

equipment.

Test Procedure

1. The EUT is placed on a wooden table 80 cm above the reference ground plane.
2. The EUT is connected via LISN to a test power supply.

3. The measurement results are obtained as described below:

4. Detectors : Quasi Peak and Average Detector.

Sample Calculation

Quasi-peak(Final Result) = Reading Value + Correction Factor

F-TP22-03 (Rev. 03) Page 18 of 126
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8.7. Radiated Test

Limit

Report No. HCT-RF-2102-FI004

1. UNII 1: All emissions outside of the 5.15-5.35 GHz band shall not exceed an EIRP of —27 dBm/MHz.

2. UNII 2A, 2C: All emissions outside of the 5.47-5.725 GHz band shall not exceed an EIRP of

—27 dBm/MHz.

3. UNII 3: All emissions shall be limited to a level of —27 dBm/MHz at 75 MHz or more above or below

the band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge,

and from 25 MHz above or below the band edge increasing linearly to a level of 15.6

dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below the band

edge increasing linearly to a level of 27 dBm/MHz at the band edge.

4. All out of band emissions appearing in a restricted band as specified in Section 15.205 of the

Title 47 CFR must not exceed the limits shown in Section 15.2009.

FCC
Frequency (MHz) Field Strength (uv/m) Measurement Distance (m)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705-30 30 30
ISED
Frequency (MHz) Field Strength (uA/m) Measurement Distance (m)
0.009 - 0.490 6.37/F(kHz) 300
0.490 - 1.705 63.7/F(kHz) 30
1.705-30 0.08 30

F-TP22-03 (Rev. 03)
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FCC&ISED
Frequency (MHz) Field Strength (uv/m) Measurement Distance (m)
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Test Configuration

Below 30 MHz

RX Antenna

Metal Full Soldered Ground Plane
Spectrum Analyzer

! Receiver

F-TP22-03 (Rev. 03) Page 20 of 126
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30 MHz-1GHz

RX Antenna

Ant. feed
point

EUT

Jm

T‘ l | ——ré

Metal Full Soldered Ground Plane
Spectrum Analyzer -
! Receiver

Above 1 GHz

Antenna

- ﬁ\) o tower

r

EUT 4 antenna

Spectrum

analyzer
Turntable M
1.5m [—e

o o |

A ——Absorbers ; ‘ |

Lvmaab i sorbers Pre-amp ‘ ==
VYVEVVY [ ] I ]

(
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Above 1 GHz
e
Antenna
; tower
=<
4 \\
------- > 3m (- ", HOI]I
EUT v antenna
\ 4m
Spectrum
A analyzer
Turntable ik
Sm
11
é_‘ kb 'l/—."\h,\‘»nrh('r,‘; pl‘é-ﬂllip |_|']. :
AVVVVEVVVY [ ] i ]

Test Procedure of Radiated spurious emissions(Below 30 MHz)

1. The EUT was placed on a non-conductive table located on semi-anechoic chamber.
2. The loop antenna was placed at a location 3m from the EUT

3. The EUT is placed on a turntable, which is 0.8m above ground plane.
4. We have donex, y, z planes in EUT and horizontal and vertical polarization and Parallel to the
ground plane in detecting antenna.
5. The turntable shall be rotated for 360 degrees to determine the position of maximum emission
level.
6. Distance Correction Factor(0.009 MHz - 0.490 MHz) = 40log(3 m/300 m) =- 80 dB
Measurement Distance: 3 m
7. Distance Correction Factor(0.490 MHz - 30 MHz) = 40log(3 m/30 m) =-40 dB
Measurement Distance: 3 m
8. Spectrum Setting
- Frequency Range =9 kHz ~ 30 MHz
- Detector = Peak
- Trace = Maxhold
- RBW =9 kHz
-VBW = 3 x RBW
9. Total = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L) + Distance Factor(D.F)
10. Measurement value only up to 6 maximum emissions noted, or would be lesser if no specific
emissions from the EUT are recorded (ie: margin > 20 dB from the applicable limit) and considered

that's already beyond the background noise floor.

KDB 414788 OFS and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that specified in

F-TP22-03 (Rev. 03) Page 22 of 126
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the regulations; however, an attempt should be made to avoid making
measurements in the near field.
OFS and chamber correlation testing had been performed and chamber measured test result is the

worst case test result.

Test Procedure of Radiated spurious emissions(Below 1GHz)
1. The EUT was placed on a non-conductive table located on semi-anechoic chamber.
2. The EUT is placed on a turntable, which is 0.8m above ground plane.

3. The Hybrid antenna was placed at a location 3m from the EUT, which is varied from 1m to 4m to
find out the highest emissions.
4. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
5. The turntable shall be rotated for 360 degrees to determine the position of maximum emission
level.
6. Spectrum Setting
(1) Measurement Type(Peak):
- Measured Frequency Range : 30 MHz - 1 GHz
- Detector = Peak
- Trace = Maxhold
- RBW =100 kHz
-VBW = 3 x RBW
(2) Measurement Type(Quasi-peak):
- Measured Frequency Range : 30 MHz - 1 GHz
- Detector = Quasi-Peak
- RBW =120 kHz
*In general, (1) is used mainly
7. Total = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L)
8. Measurement value only up to 6 maximum emissions noted, or would be lesser if no specific
emissions from the EUT are recorded (ie: margin > 20 dB from the applicable limit) and considered

that's already beyond the background noise floor.

Test Procedure of Radiated spurious emissions (Above 1 GHz)

1. The EUT is placed on a turntable, which is 1.5 m above ground plane.
2. We have donex, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
3. The turntable shall be rotated for 360 degrees to determine the position of maximum emission
level.
4. EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out

the highest emissions.
5. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

6. Each emission was to be maximized by changing the polarization of receiving antenna both
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horizontal and vertical.
7. The unit was tested with its standard battery.
8. Spectrum Setting
(1) Measurement Type (Peak, G.5 in KDB 789033 v02r01):
-RBW=1MHz
-VBW = 3 MHz
- Detector = Peak
- Sweep Time = auto
- Trace mode = max hold
- Allow sweeps to continue until the trace stabilizes.
Note that if the transmission is not continuous, the time required for the trace to stabilize will

increase by a factor of approximately 1/x, where x is the duty cycle.

(2) Measurement Type (Average, G.6.d in KDB 789033 v02r01):
-RBW=1MHz
- VBW(Duty cycle = 98 percent) = VBW < RBW/100(i.e., 10 kHz) but not less than 10 Hz.
- VBW(Duty cycle is <98 percent) = VBW = 1/T, where T is the minimum transmission duration.
- The analyzer is set to linear detector mode.
- Detector = Peak.
- Sweep time = auto.
- Trace mode = max hold.
- Allow max hold to run for at least 50 traces if the transmitted signal is continuous or has at least
98 percent duty cycle. For lower duty cycles, increase the minimym number of traces by a

factor of 1/x, where x is the duty cycle.
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9. Measurement value only up to 6 maximum emissions noted, or would be lesser if no specific
emissions from the EUT are recorded (ie: margin > 20 dB from the applicable limit) and considered
that's already beyond the background noise floor

10. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency

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

12. Total = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L) - Amp Gain(G) + Distance

Factor(D.F)

Test Procedure of Radiated Restricted Band Edge

1. The EUT is placed on a turntable, which is 1.5 m above ground plane.
2. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
3. The turntable shall be rotated for 360 degrees to determine the position of maximum emission
level.
4. EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out
the highest emissions.
5. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
6. Each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.
7. The unit was tested with its standard battery.
8. Spectrum Setting
(1) Measurement Type(Peak, G.5 in KDB 789033 v02r01):
-RBW=1MHz
-VBW = 3 MHz
- Detector = Peak
- Sweep Time = auto
- Trace mode = max hold
- Allow sweeps to continue until the trace stabilizes.
Note that if the transmission is not continuous, the time required for the trace to stabilize will
increase by a factor of approximately 1/x, where x is the duty cycle.

(2) Measurement Type(Average, G.6.d in KDB 789033 v02r01):

-RBW =1 MHz

- VBW(Duty cycle = 98 percent) = VBW < RBW/100(i.e., 10 kHz) but not less than 10 Hz.

- VBW(Duty cycle is <98 percent) =VBW = 1/T, where T is the minimum transmission duration.

- The analyzer is set to linear detector mode.

- Detector = Peak.

- Sweep time = auto.

- Trace mode = max hold.

- Allow max hold to run for at least 50 traces if the transmitted signal is continuous or has at least
98 percent duty cycle. For lower duty cycles, increase the minimym number of traces by a
factor of 1/x, where x is the duty cycle.
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9. Measured Frequency Range:
-4 500 MHz ~ 5 150 MHz
-5350 MHz ~ 5460 MHz
-5460 MHz ~ 5470 MHz
- (75 MHz or more below the 5 725 MHz) ~ 5 725 MHz
- 5850 MHz ~ (75 MHz or more above the 5 850 MHz)
10. Distance extrapolation factor = 20log (test distance / specific distance) (dB)
11. Total = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L) - Amp Gain(G) + Attenuator
+ Distance Factor(D.F)

The actual setting value of VBW

Duty Cycle The actual setting
Worst Data rate
Mode Duty Cycle Factor value of VBW
(Mbps)

(dB) (Hz)

802.11a 6 0.935 0.291 1000
802.11n(HT20) MCS 0(6.5) 0.930 0.314 1000
802.11n(HT40) MCS 0(13.5) 0.870 0.606 3000
802.11ac(VHT20) MCS 0(6.5) 0.931 0.313 1000
802.11ac(VHT40) MCS 0(13.5) 0.871 0.599 3000
802.11ac(VHTS80) MCS 0(29.3) 0.771 1.131 10000
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8.8. Receiver Spurious Emissions

Limit
Frequency (MHz) Field Strength (uv/m) Measurement Distance (m)
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Note:

Measurements for compliance with the limits in table may be performed at distances other than 3

metres.

Test Configuration

30 MHz-1GHz
RX Antenna
| —
1 I | S
Ant. feed | T
point i
_____ EUT : 1-4dm
'l |
-—— 3Im —_—
80cm ! '
]

Metal Full Soldered Ground Plane

Spectrum Analyzer
/ Receiver S0

Test Procedure of Receiver Spurious Emissions (Below 1GHz)

1. The EUT was placed on a non-conductive table located on semi-anechoic chamber.
2. The EUT is placed on a turntable, which is 0.8m above ground plane.

3. The Hybrid antenna was placed at a location 3m from the EUT, which is varied from 1m to 4m to
find out the highest emissions.

4. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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5. The turntable shall be rotated for 360 degrees to determine the position of maximum emission
level.
6. Spectrum Setting
(1) Measurement Type(Peak):
- Measured Frequency Range : 30 MHz - 1 GHz
- Detector = Peak
- Trace = Maxhold
- RBW =100 kHz
-VBW = 3 x RBW
(2) Measurement Type(Quasi-peak):
- Measured Frequency Range : 30 MHz - 1 GHz
- Detector = Quasi-Peak
- RBW =120 kHz
7. Total = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L)

Above 1 GHz
Antenna
e tower
S T
/ \,\
EUT v antenna
4m
Spectrum
/ analyzer
Tumntable 1 :
Sm
100
f;’\l G _‘/—N:smlu-r.\ pl‘é-ﬁlllp r‘ ‘L-]‘ :
HVATAY \/\ /\ [ | I |

Test Procedure of Radiated spurious emissions (Above 1 GHz)

1. The EUT is placed on a turntable, which is 1.5 m above ground plane.
2. We have donex, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
3. The turntable shall be rotated for 360 degrees to determine the position of maximum emission
level.
4. EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out
the highest emissions.
5. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
6. Each emission was to be maximized by changing the polarization of receiving antenna both

horizontal and vertical.
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7. The unit was tested with its standard battery.
8. Spectrum Setting
(1) Measurement Type(Peak):
- Measured Frequency Range : 1 GHz - 25 GHz
- Detector = Peak
- Trace = Maxhold
-RBW=1MHz
-VBW = 3 x RBW
(2) Measurement Type(Average):
- We performed using a reduced video BW method was done with the analyzer in linear mode
- Measured Frequency Range : 1 GHz - 25 GHz
- Detector = Peak
- Trace = Maxhold
-RBW=1MHz
-VBW = 1/t Hz, where t = pulse width in seconds
The actual setting value of VBW = 1 kHz
9. Measurement value only up to 6 maximum emissions noted, or would be lesser if no specific
emissions from the EUT are recorded (ie: margin > 20 dB from the applicable limit) and considered
that's already beyond the background noise floor.
10. Distance extrapolation factor = 20log (test distance / specific distance) (dB)
11. Total = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L) - Amp Gain(G) + Distance
Factor(D.F)
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8.9. Worst case configuration and mode

Radiated test
1. All modes of operation were investigated and the worst case configuration results are reported.
2. All configurations of antenna were investigated and the worst case configuration results are
reported.
-UNII 1, 2A,2C,3:802.11a
- In order to simplify the report, We only have attached RSE result of worst case.
(= Highest power of Each bands)
3. EUT Axis
- Radiated Spurious Emissions : Y
- Radiated Restricted Band Edge : X
4. All datarate of operation were investigated and the worst case datarate results are reported
-802.11a: 6Mbps
-802.11n: MCSO
-802.11ac: MCSO
- R.S.E Worstcase: UNII 1, 2A,2C, 3:802.11a

5. All position of loop antenna were investigated and the test result is a no critical peak found at all
positions.
- Position : Horizontal, Vertical, Parallel to the ground plane
6. VT261ASAN(FCC)& VT261ASKN(ISED), Additional Model were tested and the worst case results are
reported.

(Worst case : VT261ASAN(FCC)& VT261ASKN(ISED))

AC Power line Conducted Emissions

1. We don’t perform powerline conducted emission test. Because this EUT is used with vehicle.

Conducted test

1. All datarate of operation were investigated and the worst case datarate results are reported.
2.VT261ASAN(FCC)& VT261ASKN(ISED), Additional Model were tested and the worst case results are
reported.

(Worst case : VT261ASAN(FCC)& VT261ASKN(ISED))
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9. SUMMARY OF TEST RESULTS

FCC
A . - Test
Test Description FCC Part Section(s) Test Limit Condition Test Result
§15.407
26dB Bandwidth (for Power N/A PASS
Measurement)
6 dB Bandwidth §15.407(e) (572?22;5';HZ) PASS
<250 mW(5150-5250 MHz)
<250 mW or 11+10log1o (BW)
) dBm (5250-5350 MHz)
Maxc';]?”: tCF‘,’:V‘:erted §15.407(a)(1) PASS
P <250 mW or 11+10loguo (BW)
dBm (5470-5725 MHz) Conducted
<1 W(5725-5850 MHz)
<11 dBm/ MHz (5150-5250 MHz)
Peak Power <11 dBm/ MHz (5250-5350 MHz)
Spectral Densit §15.407(a)(1),(5) <11 dBm/ MHz (5470-5725 MHz) PASS
P y <30 dBm/500 kHz(5725-5850
MHz)
. §15.407(g) . o
Frequency Stability §2.1055 Maintained within the band PASS
AC Conducted Emissions -
150 kHz-30 MHz 15.207 <FCC 15.207 limits PASS
<-27 dBm/MHz EIRP
Undesirable Emissions §15.407(b) (UNII1, 2A, 2C) PASS
cf. Section 8.7 (UNII 3)
C.-}er.1eral Fle!d Strength Emissions in restricted bands Radiated
Limits(Restricted Bands 15.205, must meet the radiated limits PASS
and Radiated Emission 15.407(b)(5), (6)

Limits) detailed in 15.209
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Test Description

ISED Part
Section(s)

Test Limit

Test
Condition

Test
Result

99% Bandwidth

RSS-GEN, 6.7

N/A

6 dB Bandwidth

RSS-247,6.2.4.1

>500 kHz
(5725~5850 MHz)

Maximum
Conducted Output
Power,

RSS-247,6.2

<250 mW or 11+10 log 10
(BW) dBm
(5470-5600, 5650-5725
MHz)
Whichever power is less

RSS-247,6.2.41

<1lW
(5725-5850 MHz)

Maximum e.i.r.p

RSS-247,6.2

<30 mW or 1.76+10 log 10
(BW) dBm
(5150-5250 MHz)
<30 mW or 1.76+10 log 10
(BW) dBm
(5250-5350 MHz)
<1Wor17+10 log 10 (BW)
dBm
(5470-5725 MHz)
Whichever power is less

Power Spectral
Density

RSS-2476.2

<10 dBm/ MHz(e.i.r.p.)
(5150-5250 MHz)
<11 dBm/MHz(Conducted)
(5250-5350 MHz, 5470-5600
MHz, 5650-5725 MHz)

RSS-247,6.2.41

<30 dBm/500
kHz(Conducted)
(5725-5850 MHz)

Frequency Stability

RSS-GEN 8.11

should be kept within at
least the central 80% of its
permitted operating
frequency band in order to
minimize the possibility of
out-of-band operation.

AC Conducted
Emissions
150 kHz-30 MHz

RSS-GEN, 8.8

RSS-GEN
section 8.8 table 4

Undesirable
Emissions

RSS-247,6.2.12

26 dBc at 5250~5350 MHz
(5150~5350 MHz)

CONDUCTED

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

RSS-247,6.2

<-27dBm/ MHz EIRP
(5150-5350 MHz,
5470-5725 MHz)

RSS-247,6.2.42

cf. Section 9.8.1 (UNII 3)

General Field
Strength
Limits(Restricted
Bands and Radiated
Emission Limits)

RSS-Gen, 8.9
RSS-Gen, 8.10

RSS-Gen
section 8.9 table 5, 6
section 8.10 table 7

Receiver Spurious
Emissions

RSS-GEN, 5
RSS-GEN, 7.3

RSS-GEN section 7.3
table 3

RADIATED

PASS

PASS

PASS
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10. TEST RESULT
10.1 DUTY CYCLE

6 1.430 1.530 0.935 0.291
9 0.960 1.060 0.905 0.431
12 0.725 0.826 0.879 0.562
602110 18 0.493 0.593 0.831 0.804
24 0.373 0.474 0.788 1.033
36 0.257 0.357 0.719 1.435
48 0.196 0.298 0.657 1.823
54 0.179 0.281 0.638 1.951
Mode MCS Index (:;:;) ;r;::)l Duty Cycle I?:go(;{dcg):
0 1.339 1.439 0.930 0.314
1 0.690 0.790 0.873 0.588
2 0.474 0.573 0.826 0.830
802.11n 3 0.365 0.466 0.783 1.060
(HT20) 4 0.256 0.357 0.716 1.448
5 0.199 0.301 0.663 1.783
6 0.183 0.285 0.643 1.916
7 0.167 0.269 0.622 2.062
0 0.665 0.765 0.870 0.606
1 0.351 0.452 0.776 1.102
2 0.248 0.349 0.710 1.490
802.11n 3 0.196 0.298 0.660 1.807
(HT40) 4 0.143 0.244 0.585 2.329
5 0.114 0.217 0.527 2.782
6 0.107 0.208 0.513 2.899
7 0.099 0.202 0.492 3.080
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Mode MCS Index (:;:;) ;r;::)l Duty Cycle I?:go(;{dcg):
0 1.344 1.445 0.931 0.313
1 0.694 0.793 0.874 0.583
2 0.478 0.578 0.827 0.825
3 0.370 0.470 0.787 1.039
i\%gg)c 4 0.259 0.362 0.716 1.451
5 0.204 0.304 0.672 1.729
6 0.186 0.289 0.643 1.918
7 0.172 0.273 0.629 2.016
8 0.152 0.253 0.600 2218
0 0.670 0.770 0.871 0.599
1 0.354 0.456 0.775 1.105
2 0.251 0.352 0.714 1.465
3 0.198 0.299 0.663 1.784
802.11ac 4 0.147 0.248 0.594 2.265
(VHT40) 5 0.120 0.222 0.539 2.688
6 0.113 0.213 0.530 2.755
7 0.103 0.204 0.506 2.960
8 0.097 0.198 0.490 3.099
9 0.088 0.189 0.466 3315
0 0.334 0.433 0.771 1.131
1 0.190 0.290 0.655 1.840
2 0.142 0.241 0.588 2.306
3 0.118 0.217 0.542 2.657
802.11ac 4 0.094 0.193 0.485 3.138
(VHT80) 5 0.082 0.182 0.454 3.432
6 0.077 0.178 0.432 3.641
7 0.074 0.173 0.426 3.707
8 0.070 0.170 0.410 3.868
9 0.064 0.165 0.385 4.148
Note:

In order to simplify the report, attached plots were only lowest datarate.
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10.226dB BANDWIDTH & 99 % BANDWIDTH

FCC
802.11a Mode
26dB Bandwidth [MHz] 99% bandwidth [MHz]
Frequency [MHz] Channel No.
5180 36 20.90 16.635
5200 40 21.10 16.613
5240 48 21.03 16.629
5260 52 21.13 16.642
5300 60 20.81 16.648
5320 64 21.19 16.616
5500 100 21.08 16.629
5580 116 20.87 16.610
5720 144 20.79 16.607
5745 149 20.96 16.622
5785 157 21.11 16.636
5825 165 20.92 16.645
802.11n(HT20) Mode
26dB Bandwidth [MHz] 99% bandwidth [MHz]
Frequency [MHz] Channel No.
5180 36 21.38 17.746
5200 40 21.17 17.730
5240 48 21.28 17.779
5260 52 21.19 17.789
5300 60 21.40 17.744
5320 64 21.43 17.777
5500 100 21.25 17.815
5580 116 21.16 17.792
5720 144 21.14 17.753
5745 149 21.45 17.790
5785 157 21.07 17.773
5825 165 21.23 17.803
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802.11n(HT40) Mode

26dB Bandwidth [MHZz] 99% bandwidth [MHZz]
Frequency [MHz] Channel No.
5190 38 39.64 36.101
5230 46 39.26 36.105
5270 54 39.91 36.147
5310 62 39.40 36.101
5510 102 39.24 36.063
5550 110 39.20 36.096
5710 142 39.54 36.097
5755 151 39.55 36.134
5795 159 39.53 36.126
802.11ac(VHT20) Mode
26dB Bandwidth [MHz] 99% bandwidth [MHz]
Frequency [MHz] Channel No.
5180 36 21.18 17.743
5200 40 21.24 17.757
5240 48 21.32 17.759
5260 52 21.31 17.756
5300 60 21.16 17.751
5320 64 21.14 17.749
5500 100 21.32 17.742
5580 116 21.33 17.750
5720 144 21.11 17.709
5745 149 21.18 17.776
5785 157 21.31 17.808
5825 165 21.26 17.736
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802.11ac(VHT40) Mode

26dB Bandwidth [MHz] 99% bandwidth [MHz]
Frequency [MHz] Channel No.
5190 38 39.41 36.095
5230 46 39.61 36.049
5270 54 39.73 36.081
5310 62 39.33 36.065
5510 102 39.52 36.075
5550 110 39.85 36.140
5710 142 39.39 36.115
5755 151 39.51 36.130
5795 159 39.62 36.107
802.11ac(VHT80) Mode
26dB Bandwidth [MHZz] 99% bandwidth [MHZz]
Frequency [MHz] Channel No.
5210 42 80.91 75.506
5290 58 80.79 75.464
5530 106 81.01 75.469
5690 138 81.45 75.454
5775 155 80.85 75.492
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In order to simplify the report, attached plots were only the most wide channel.
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Sweep 1ms| 4m;§mf|‘;
14.8 dBm i

99.00 %
-26.00 dB

usc. Tstas

802.11a UNII 2C BAND 26dB Bandwidth (CH100)

Agilent Spectrum Analyzer - Occupied BW.
RL

RS9 AC
Center Freq 5.500000000 GHz e
o>= Trig:Free Run
| #IFGain:Low __ #Atten: 20 dB
Ref Offset 21.98 dB
Ref 15.00 dBm

e i e

W.,‘,M,,mwmw"‘
\
[

Center 5.5 GHz

Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
16.629 MHz
2.144 kHz OBW Power

21.08 MHz xdB

Transmit Freq Error
x dB Bandwidth

Center Freq: 5500000000 GHz
AvglHold: 171

ALIGNAUTO |07:58:16 AMJan 11,2021

Frequency

CenterFreq
00000000 GHz|

Wlkigroer ot

Radio Std: None

Radio Device: BTS

Span 40 MHz]

Sweep 1ms| CFStep

00000 MHz|
|Auto M

FreqOffset
0Hz

13.5 dBm

99.00 %
-26.00 dB

[sTATus|

802.11a UNII 3 BAND 26dB Bandwidth (CH 157)

Agilent Spectrum Analyzer - Occupied BW
RL R 500 A v I
Center Freq 5.785000000 GHz Center Freq: 5785000000 GHz
Trig: Free Run

#FGain:Low __ #Atten: 20 dB

Ref Offset 21.98 dB
Ref 15.00 dBm

'y

| I

ICenter 5.785 GHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
16.636 MHz
13.481 kHz OBW Power

21.11 MHz x dB

Transmit Freq Error
x dB Bandwidth

Avg|Hold: 111

FLIGIAUTO |08:35:32 AMJan 11, 2021

Frequency

CenterFreq|
5000000 GHz

Radio Std: None.

Radio Device: BTS

Span 40 MHz
CF Step
Sweep 1ms 4000000 MHz|
Auto
15.1 dBm -
Freq Offset|
0Hz|

99.00 %
-26.00 dB

=3 Ty status

F-TP22-03 (Rev. 03)

Page 39 of 126



[=] Test Plots(802.11n(HT20))

Note:

Report No. HCT-RF-2102-FI004

In order to simplify the report, attached plots were only the most wide channel.

802.11n_HT20 UNII 1 BAND 26dB Bandwidth(CH 36)

Agilent Spectrum Analyzer - Occupied BW

Center Freq 5.180000000 GHz
==
#FGain:Low »Amen 20 4B

c-mrrmq 5180000000 GFfz

Ref Offset 21.98 dB
Ref 15.00 dBm

i ;
\

Center 5.18 GHz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
17.746 MHz
33.231 kHz OBW Power
21.38 MHz xdB

Transmit Freq Error
x dB Bandwidth

usc

e g Pt ol s

ALIGNAUTO __|0B:48:07 AMJan 11,2021

Radio Std: None Frequency

‘AvglHold: 11

Radio Device: BTS

Center Freq|
5.180000000 GHz|

e

15.4 dBm

99.00 %
-26.00 dB

psrarus,

802.11n_HT20 UNII 2A BAND 26dB Bandwidth(CH 64)

‘Agilent Spectrum Analyzer - Occupied BW

77 T N TN | SENSEINT] ALIGNAUTO |03:50:53PM Jan 12, 2021

Center Freq 5.320000000 GHz Center Freq: 5320000000 GHz Radio Std: None Frequency
Trig: Free Run ‘AvglHold: 111

==
#IFGain:Low ___ #Atten: 20 dB Radio Device: BTS

Ref Offset 21.98 dB
Ref 15.00 dBm

CenterFreq|
Al 5320000000 GHz
.

Lt Lisenttme e

Span 40 MHz

#Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 15.9 dBm

17.777 MHz
51.521kHz  OBW Power 99.00 %
21.43MHz  xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

usc Tstas

802.11n_HT20 UNII 2C BAND 26dB Bandwidth(CH 100)

wlem Spectrum Anaryu Dccllpled BW.

E: T
Center Freq 5 500000000 GHz Center Freq: 5500000000 GHz

ALIGNAUTO |07:34:32 AMJan 13,2021

Radio Std: None. Frequency

== Trig:Free Run AvglHold: 171

HIFGainiLow _ #Atten: 20 dB

Ref Offset 21.98 dB
Ref 15.00 dBm

e e o v

[
\
\
\
\
‘LM'»MM»M raved!
\
\

Cen(er 5.5 GHz

H#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
17.815 MHz
15.101 kHz OBW Power

21.25 MHz xdB

Transmit Freq Error
x dB Bandwidth

Radio Device: BTS

CenterFreq
500000000 GHz|

oot g

Span 40 MHz
Sweep 1ms|

14.5 dBm

99.00 % i
-26.00 dB

FreqOffset

[sTaTus|

802.11n_HT20 UNII 3 BAND 26dB Bandwidth(CH 149)

D e )
ALIGNAUTO —|08:03:40 At Jan 13,2021
Radio Std: None sy

CenterFreq
45000000 GHz|

SENSEINT
Cemer Freq 5 745000000 GHz Center Freq: 5745000000 GHz
Trig: Free Run AvglHold: 111

HFGain:Low  #Atten: 20 dB Radio Device: BTS

Ref Offset 21.9¢
Ref 15.

A AN PP Dl et

Lermeiatuipmnted LTS

Span 40 Mz
CF Step)

—

15.1 dBm = =
Freq Offset

0Hz

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
17.790 MHz
43.147 kHz OBW Power 99.00 %

21.45 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

usc starus

F-TP22-03 (Rev. 03)
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(=] Test Plots(802.11n(HT40))

Note:

Report No. HCT-RF-2102-FI004

In order to simplify the report, attached plots were only the most wide channel.

802.11n_HT40 UNII 1 BAND 26dB Bandwidth(CH 38)

Frequency

Center Freq|
190000000 GHz|

ALIGNAUTO | 10:29:15 AMJan 13, 2021
o Std: None

T
190000000 GHz

AC
Center Freq 5.190000000 GHz
AvglHold: 171

HIFGain:Low

:BTS

Ref Offset 21.98 dB
Ref 10.00 dBm

| —————Tye——— N, el iy

Span 80 MHz

Center 5.19 GHz
Sweep 1ms)

#Res BW 390 kHz #VBW 1.2 MHz

Total Power 11.6 dBm

Occupied Bandwidth
36.101 MHz
104.01 kHz
3064 MHz  xdB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

802.11n_HT40 UNII 2A BAND 26dB Bandwidth (CH 54)

t Spectrum Analyzer - Occupied BW

T SENSEIN
Center Freq 5.270000000 GHz Center Freq: 5.270000000 GHz

HFGain:Low

Ref Offset 21.98 dB
Ref 20.00 dBm

st

Center 5.27 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power

36.147 MHz
120.17 kHz OBW Power
39.91 MHz x dB

Transmit Freq Error
x dB Bandwidth

ALIGNAUTO _|10:38:59 AM Jan 13,2021
e

Trig: Free Run AvglHold:> 11

Frequency

CenterFreq
70000000 GHz

Span 80 MHz
CF Step|
Sweep 1ms 8000000 MHz
Man|
Freq Offset
99.00 % Ol

-26.00 dB

TATUS

= Tsmms

802.11n_HT40 UNII 2C BAND 26dB Bandwidth(CH 142)

Agilent Spectrum Analyzer - Occupied BW
i JAUTO |12:31:01PM Jan 13, 2021

Radio Std: None Frequency

G N T ~.
Center Freq 5.710000000 Gl Cente i: 5.710000000 GHz
nter Freg 5. T000 AL AvglHold: 111

HIFGainiLow _ #Atten: 20 dB. Radio Device: BTS

Ref Offset 21.98 dB
Ref 10.00 dBm

M\M.‘u\-’mv\d‘mﬂﬂ«\ﬂﬁ'(-/\l"/

Span 80 MHz
Sweep 1ms)
Auto

Center 5.71 GHz

H#Res BW 390 kHz #VBW 1.2 MHz

Total Power 14.9 dBm

Occupied Bandwidth

36.097 MHz
57.212 kHz
39.54 MHz x dB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

=3 T sratus

CF Step
8.000000 MHz|
Man

802.11n_HT40 UNII 3 BAND 26dB Bandwidth (CH 151)

Agilent Spectrum Analyzer - Occupied BW
a 500 AC

ALIGNAUTO |12:36:30PM Jan 13, 2021

Frequency

U R
Center Freq 5.755000000 GHz 2 P
oo Trig: Free Run

#FGain:Low __#Atten: 20 dB

Ref Offset 21.98 dB
Ref 10.00 dBm

Center 5.755 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power

36.134 MHz
63.768 kHz OBW Power
39.55 MHz xdB

Transmit Freq Error
x dB Bandwidth

Center 755000000 GHz
‘AvglHold> 111

Radio Std: None.

Radio Device: BTS

Center Freq|
5000000 GHz

NS A T

Span 80 MHz
CF Step
sweep -
14.7 dBm Auto .
FreqOffset
99.00 % 5

-26.00 dB

usc starus
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(=] Test Plots(802.11ac(VHT20))

Note:

Report No. HCT-RF-2102-FI004

In order to simplify the report, attached plots were only the most wide channel.

802.11ac_VHT20 UNII 1 BAND 26dB Bandwidth(CH 48)

Agilent Spectrum Analyzer - Occupied BW
T ALIGNAUTO |08:53:23 AMan 13,2021
: 5.240000000 GHz Radio Std: None ienterey
Ru Avg|Hold: 111
dB Radio Device: BTS

Ref Offset 21.98 dB
div Ref 15.00 dBm

Center Freq|

Ry 0t D 240000000 GHz|

=
\
[
[
\
[
L

gl
\
Center 5.24 GHz
#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 16.3 dBm
17.759 MHz

Transmit Freq Error 54.727 kHz OBW Power 99.00 %
x dB Bandwidth 21.32 MHz x dB -26.00 dB

802.11ac_VHT20 UNII 2A BAND 26dB Bandwidth(CH 52)

Agilent Spectrum Analyzer - Occupied BW

SENSEINT ALIGNAUTO |0:S6:11 AMJan 13,2021

Center Freq 5.260000000 GHz Center Fre; 6.260000000 GHz Radio Std: None Frequency
e Trig: Free Run Avg|Hold: 111

#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 21.98 dB
Ref 15.00 dBm

CenterFreq
60000000 GHz

st PO

4

\
-
NP Ve b

Center 5.26 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 16.2 dBm

17.756 MHz FreqOffset
Transmit Freq Error 44.222 kHz OBW Power 99.00 % e

x dB Bandwidth 21.31 MHz x dB -26.00 dB

usc psmars

802.11ac_VHT20 UNII 2C BAND 26dB Bandwidth(CH 116)

Agilent Spectrum Analyzer - Occupied BW

c SENSEINT GHAUTO |09:d5:50 AM1an 13, 2021

Center Freq 5.580000000 GHz Cent : 5.580000000 GHz Radio Std: None Frequency
o= Trig:Free Run ‘AvglHold: 111

#FGain:Low ___#Atten: 20 dB Radio Device: BTS

Ref Offset 21.98 dB
Ref 15.00 dBm

Center Freq|
A e

TS U VYRS WY

\
\
\
\
\
[
f
[
\
\
\

Center 5.58 GHz ) Span 40 MHZ
H#Res BW 200 kHz #VBW 620 kHz Sweep 1ms|

Occupied Bandwidth Total Power 14.7 dBm

CF Step
000000 M|
| Aut M:
17.750 MHz FreqOffset
Transmit Freq Error 43.399 kHz OBW Power 99.00 % Wi

x dB Bandwidth 21.33 MHz xdB -26.00 dB

s psrams:

802.11ac_VHT20 UNII 3 BAND 26dB Bandwidth(CH 157)

Agilent Spectrum Analyzer - Occupied BW
I O [10:07:14 AM3n 13, 2021 e
Center Freq 5.785000000 GHz Center Freq: 5785000000 GHz Radio Std: None

<l e Trig: Free Run ‘AvglHold: 1/1
HFGainLow _ #Atten: 20 dB Radio Device: BTS

Ref Offset 21.98 dB
Ref 15.00 dBm

CenterFreq
N 85000000 GHz|

TS .

Center 5.785 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 15.2 dBm
17.808 MHz

Transmit Freq Error 18.343 kHz OBW Power 99.00 %

x dB Bandwidth 21.31 MHz xdB -26.00 dB

usc ystarus
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Page 42 of 126



(=] Test Plots(802.11ac(VHT40))

Note:

Report No. HCT-RF-2102-FI004

In order to simplify the report, attached plots were only the most wide channel.

802.11ac_VHT40 UNII 1 BAND 26dB Bandwidth(CH 46)

Agilent Spectrum Analyz

500 AC 7 LIGIAUTO|02:46:14 PM an 13, 2021

Center Freq 5.230000000 GHz 230000000 GHz Radio Std: None Frequency
Avg[Hold: 111

HIFGain:Low Radio Device: BTS

Ref Offset 21.98 dB

Ref10.00dBm
T . Center Freq|
il aaciis SSRATIN 30000000 GHz|

Y

5 \

| Y e

Span 80 MHz

Center 5.23 GHz
Sweep 1ms)

#Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power 11.9 dBm

36.049 MHz
104.38 kHz
30.61MHz  xdB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= Tss

802.11ac_VHT40 UNII 2A BAND 26dB Bandwidth (CH 54)

Agilent Spectrum Analyzer - Occupied BW.

T SENSEINT]

Center Freq 5.270000000 GHz Center Freq: 5.270000000 GHz
Trig: Free Run

HFGain:Low  #Atten: 20 dB.

Ref Offset 21.98 dB
Ref 15.00 dBm

|t

Center 5.27 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power

36.081 MHz
90.103 kHz OBW Power
39.73 MHz x dB

Transmit Freq Error
x dB Bandwidth

ALIGNAUTO __|02:50:52PM Jan 13, 2021

AvglHold: 111

Frequency

CenterFreq
70000000 GHz,

Radio Std: None

Radio Device: BTS

CF Step|
—

16.0 dBm M
99.00 % m

-26.00 dB

s smas

802.11ac_VHT40 UNII 2C BAND 26dB Bandwidth(CH 110)

Agilent Spectrum Analyz
i L o NAUTO _|03:18:26 PM Jan 13, 2021
Radio Std: None

Frequency

Center Freq|
5550000000 GHz|

Center Freq 5.550000000 GHz

n
H#IFGain:Low #Atten: 20 dB. Radio Device: BTS
Ref Offset 21.98 dB
Ref 10.00 dBm

T Wy

Span 80 MHz

Sweep 1ms) CFStep

000000 MHz|
Man'

H#Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power 14.5 dBm

36.140 MHz
109.83 kHz
39.85MHz  xdB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

802.11ac_VHT40 UNII 3 BAND 26dB Bandwidth (CH 159)

t Spectrum

i AL R
Center Freq 5.795000000 GHz
WrGainiLow _#Atten: 20 dB

Ref Offset 21.98 dB
Ref 10.00 dBm

| rne e S

Center 5.795 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power

36.107 MHz
50.414 kHz OBW Power
39.62 MHz x dB

Transmit Freq Error
x dB Bandwidth

Avg|Hold: 111

TO_03:40:36PM Jan 13, 2021

Radio Std: None Frequency

Radio D BTS

CenterFreq
95000000 GHz|

Sweep 1ms

14.7 dBm

Freq Offset
99.00 % gz

-26.00 dB

F-TP22-03 (Rev. 03)
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Report No. HCT-RF-2102-FI004

[=] Test Plots(802.11ac(VHTS80))

Note:

In order to simplify the report, attached plots were only the most wide channel.

802.11ac_VHT80 UNII 1 BAND 26dB Bandwidth(CH 42)

Agilent Spectrum Analyz

802.11ac_VHT80 UNII 2A BAND 26dB Bandwidth (CH 58)

Agilent Spectrum Analyzer - Occupied BW.
ALIGNAUTO _|07:52:20 AMJan 14, 2021

ALIGNAUTO
Radio Std: None.

07:45:07 &M Jan 14,2021
Radio Std: None

Frequency

Center Freq|
10000000 GHz

i
210000000 GHz

500 AC
Center Freq 5.210000000 GHz
AvglHold: 171

HIFGain:Low

RE___|509 AC
Center Freq 5.290000000 GHz Frequency

HFGain:Low

SENSE:INT]
Center Freq;: 5290000000 GHz
Trig: Free Run AvglHold: 111
Radio Device: BTS #Atten: 20 dB Radio Device: BTS

Ref Offset 21.98 dB

Ref Offset 21.98 dB
Ref 5.00 dBm

Ref 10.00 dBm

CenterFreq
P e -
el 90000000 GHz,
}

.
s n tvhsdoia

!
e

Center 5.21 GHz

Span 120 MHz|
#Res BW 820 kHz

Sweep 1ms)

Center 5.29 GHz

#VBW 2.7 MHz #Res BW 820 kHz

#VBW 2.7 MHz

Span 120 MHz,
CF Step|
=
M:
14.1 dBm

Occupied Bandwidth
75.506 MHz
-50.717 kHz OBW Power
80.91 MHz x dB

Total Power 10.3 dBm

Occupied Bandwidth

75.464 MHz
69.806 kHz OBW Power
80.79 MHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

= Tss

802.11ac_VHT80 UNII 2C BAND 26dB Bandwidth(CH 138)

Agilent Spectrum Analyz
i AL i

802.11ac_VHT80 UNII 3 BAND 26dB Bandwidth (CH 155)

t Spectrum
NAUTO |OB:d1:45 AMJan 19,2021 R &

Radio Std: None Breauency Center Freq 5.775000000 GHz

Center Freq|
90000000 GHz|

TO_|08:47:05 M Jan 14,2021

Center Freq 5.690000000 GHz Radio Std: None

HIFGain:Low

Frequency

#Atten: 20 dB Radio Devi HFGain:low  #Atten: 20 dB.

Ref Offset 21.98 dB

Ref Offset 21.98 dB
Ref 10.00 dBm

Ref 10.00 dBm

CenterFreq
75000000 GHz|

S

{ytmasniecigpnir | ST

H#Res BW 820 kHz

Occupied Bandwidth

75.454 MHz
109.28 kHz
81.45 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 2.7 MHz

Total Power

OBW Power
x dB

Span 120 MHz|
Sweep 1ms)

Freq Offset|
0Hz

-26.00 dB

Center 5.775 GHz
#Res BW 820 kHz

Occupied Bandwidth
75.492 MHz

69.409 kHz
80.85 MHz

Transmit Freq Error
x dB Bandwidth

#/BW 2.7 MHz

Total Power

OBW Power
x dB

Span 120 MHz|
Sweep 1ms

15.3 dBm

99.00 %
-26.00 dB

Freq Offset
OHz

F-TP22-03 (Rev. 03)
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aCT

99% bandwidth UNII-3 (ISED)

Report No. HCT-RF-2102-FI004

802.11a Mode

99% bandwidth [MHz]

Frequency [MHz] Channel No.
5745 149 17.157
5785 157 17.169
5825 165 17.086

802.11n(HT20) Mode

99% bandwidth [MHZz]

Frequency [MHz] Channel No.
5745 149 18.144
5785 157 18.172
5825 165 18.168

802.11n(HT40) Mode

99% bandwidth [MHz]

Frequency [MHz] Channel No.
5755 151 36.256
5795 159 36.205

802.11ac(VHT20) Mode

99% bandwidth [MHZz]

Frequency [MHz] Channel No.
5745 149 18.239
5785 157 18.163
5825 165 18.199

802.11ac(VHT40) Mode

99% bandwidth [MHZz]

Frequency [MHz] Channel No.
5755 151 36.192
5795 159 36.255

802.11ac(VHT80) Mode

Frequency [MHz] Channel No.

99% bandwidth [MHZz]

5775 155

75.492

F-TP22-03 (Rev. 03)
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[=] Test Pl

Note:

ots

Report No. HCT-RF-2102-FI004

In order to simplify the report, attached plots were only the most wide channel.

802.11a UNII 3 BAND 26dB Bandwidth (CH 157)

Agilent Spectrum Analyzer - Occupied BW.

AL 500~ AC
Center Freq 5.785000000 GHz

#

Ref Offset 21.98 dB
Ref 15.00 dBm

|

ICenter 5.785 GHz
#Res BW 390 kHz

Occupied Bandwidth

Trig: Free Run

IFGainiLow __ #Atten: 20 dB.

[

S S

[ —
4

#VBW 1.2 MHz

Total Power

17.169 MHz

Transmit Freq Error
x dB Bandwidth

19.391 kHz
16.05 MHz x dB

SENSEINT ALIGNAUTO
Center Freg: 5.785000000 GHz
AvglHold: 111

OBW Power

08:35:51 AMJan 11, 2021

Radio 5td: None Frequency

Center Freq
85000000 GHz

s sty

Span 40 MHz|
CF Step
e
15.1 dBm "
Freq Offset
0Hz

Radio Device: BTS

99.00 %
-6.00 dB

sc T sratus

802.11n_HT20 UNII 3 BAND 26dB Bandwidth(CH 157)

Agilent Spectrum Analyzer - Occupied BW.

Ref Offset 21.98 dB
Ref 15.00 dBm

=
| S

Center 5.785 GHz
#Res BW 390 kHz
Occupied Bandwidth
18.172 MHz
26.235 kHz
17.56 MHz

Transmit Freq Error
x dB Bandwidth

ALIGNAUTO |08:11:32 AMJan 13, 2021

Radio Std: None Frequency

5785000000 Gz
‘Avg|Hold: 111
Radio Device: BTS

Al rini

#VBW 1.2 MHz

Total Power 15.1 dBm

OBW Power 99.00 %
x dB -6.00 dB

STATUS.

802.11n_HT40 UNII 3 BAND 26dB Bandwidth (CH 151)

Agilent Spectrum Analyzer - Occupied BW.

X L RE 500 AC
Center Freq 5.755000000 GH:

#IFGain:Low

Ref Offset 21.98 dB.
Ref 10.00 dBm

| patsintasebpeialnad”

Center 5.755 GHz
#Res BW 820 kHz

Occupied Bandwidth

INT
z q: 5765000000 GHz
AvglHold: 111

== Trig:Free Run
#Atten: 20 dB

#VBW 3 MHz

Total Power

36.256 MHz

Transmit Freq Error
x dB Bandwidth

38.283 kHz OBW Power
35.57 MHz x dB

ALIGNAUTO

12:36:54 PM Jan 13, 2021

Radio Std: None Frequency

CenterFreq
/55000000 GHz

8
LR A -

Radio Device: BTS

Sweep 1ms| CF Step|

15.3 dBm

99.00 %
-6.00 dB

usc T status

802.11ac_VHT20 UNII 3 BAND 26dB Bandwidth(CH 149)

Agilent Spectrum Analyzer - Occupied BW.

RE 1508 AC
Center Freq 5.745000000 GHz

#IFGain:Low

Ref Offset 21.98 dB
Ref 15.00 dBm

rblapsnrnimingte

Ledehbnaeone]

Center 5.745 GHz
#Res BW 390 kHz

Occupied Bandwidth

18.239 MHz
44.587 kHz
17.31 MHz

Transmit Freq Error
x dB Bandwidth

#Atten: 20 dB

ALIGNAUTO | 10/02:06 AMJan 13,2021

Radio Std: None Frequency

CenterFreq
5745000000 GHz

Mo et ol

SENSEINT
q: 5.745000000 GHz

ree Run AvglHold: 111

Radio Device: BTS

CF Step

Sweep 1ms| 00000 MHz,
M

#VBW 1.2 MHz
Total Power 15.5 dBm

OBW Power 99.00 %
x dB -6.00 dB

= T status
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Report No. HCT-RF-2102-FI004

802.11ac_VHT40 UNII 3 BAND 26dB Bandwidth (CH 159)

802.11ac_VHT80 UNII 3 BAND 26dB Bandwidth (CH 155)

Agilont Spectrum Analyzer - Occupied BW
E EEED ALGiALTo aosepnis, oer [
Center Freq 5.795000000 GHz Radio Std: None (R
un ‘AvglHold>111

== Tri
HIFGain:Low _ #Atten: 20 dB Radio Device: BTS

Ref Offset 21.98 dB
Ref 10.00 dBm

CenterFreq
95000000 GHz|

/
'

oot molidon ettt A AN A

Center 5.795 GHz

#Res BW 820 kHz #VBW 2.4 MHz

Occupied Bandwidth Total Power 15.3 dBm
36.255 MHz

Transmit Freq Error 33.748 kHz OBW Power 99.00 %
x dB Bandwidth 36.00 MHz x dB -6.00 dB

RO RL e [soe acl ]
Center Freq 5.775000000 GHz

Agilent Spectrum Analyzer - Occupied BW
B 08147:05 A3 14,2021
Radio Std: None Frequency.
==
#HFGain:Low 3 Radio Device: BTS
Ref Offset 21.98 dB
Ref 10.00 dBm

it bt

i

[ ST ——

Center 5.775 GHz
#Res BW 820 kHz

Span 120 MHZ
#VBW 2.7 MHz

Occupied Bandwidth Total Power 15.3 dBm
75.492 MHz

Transmit Freq Error 69.409 kHz OBW Power 99.00 %
x dB Bandwidth 80.85 MHz x dB -26.00 dB

F-TP22-03 (Rev. 03)
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aCT

10.3 6DB BANDWIDTH

Report No. HCT-RF-2102-FI004

802.11a Mode

Measured Bandwidth Limit )
Frequency Pass / Fail
Channel No. [MHZz] [MHz]
[MHZz]
5745 149 16.31 > 0.5 Pass
5785 157 16.36 > 0.5 Pass
5825 165 16.35 > 0.5 Pass
802.11n(HT20) Mode
Measured Bandwidth Limit )
Frequency Pass / Fail
Channel No. [MHZz] [MHz]
[MHz]
5745 149 17.59 > 0.5 Pass
5785 157 17.63 > 0.5 Pass
5825 165 17.56 > 0.5 Pass
802.11n(HT40) Mode
Measured Bandwidth Limit )
Frequency Pass / Fail
Channel No. [MHZz] [MHz]
[MHZz]
5755 151 35.43 > 0.5 Pass
5795 159 35.54 > 0.5 Pass
802.11ac(VHT20) Mode
Measured Bandwidth Limit )
Frequency Pass / Fail
Channel No. [MHZz] [MHz]
[MHz]
5745 149 17.34 > 0.5 Pass
5785 157 17.62 > 0.5 Pass
5825 165 17.36 > 0.5 Pass
802.11ac(VHT40) Mode
Measured Bandwidth Limit )
Frequency Pass / Fail
Channel No. [MHZz] [MHz]
[MHZz]
5755 151 35.63 > 0.5 Pass
5795 159 35.83 > 0.5 Pass
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802.11ac(VHT80) Mode

Measured Bandwidth Limit pass / Fail
Frequenc ass/ral
a Y Channel No. [MHZ] [MHz]
[MHz]
5775 155 75.31 > 0.5 Pass
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@ Test Plots

Report No. HCT-RF-2102-FI004

Note: In order to simplify the report, attached plots were only the most narrow channel.

802.11a (CH.149)

Agilent Spectrum Analyzer - Occuy
R ]SO

[soa ac |
Center Freq 5.745000000 GHz

08:19:44 AMJan 11, 2021
Radio Std: None

SENSEINT
Center Freq: 5745000000 GHz Frequency

o> Trig: Free Run AvglHold: 111

#IFGainiLow  #Atten: 20 dB Radio Device: BTS

Ref Offset 21.98 dB
Bidi Ref 15.00 dBm

Sl o

e oW

#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms)

Occupied Bandwidth

16.452 MHz
-4.219 kHz OBW Power
16.31 MHz xdB

Total Power 15.5 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

usc. status

802.11n(HT20) (CH.165)

Agilent Spectrum Analyzer - Occupied BW.

SENSEINT] ALIGNAUTO.

825000000 GHz

i _RL [T s09 ~ AC
Center Freq 5.825000000 GHz Center Freq: 5.
= AvglHold: 11

Trig: Free Run
HIFGain:Low __ #Atten:

Ref Offset 21.98 dB
Ref 15.00 dBm

reptaceegmicyrsesctedarey Fw«..uhmbuh-..m,m

Center 5.825 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth
17.674 MHz

-18.145 kHz OBW Power
17.56 MHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

08:15:57 AV Jan 13, 2021

Radio 5td: None Frequency

Radio Device: BTS

Span 40 MHz|
CF Step
e
15.3 dBm -

99.00 %

802.11n(HT40) (CH.151)

‘Agilent Spectrum Analyzer - Occupied BW

¢ SENSEINT UTO|12:36:40PM Jan 13, 2021
Center Freq: 5.755000000 GHz Radio Std: None
Trig: Free Run AvglHold: 111
#Atten: 20 dB

T T -
Center Freq 5.755000000 GHz Tequency

#IFGain:Low Radio Device: BTS
Ref Offset 21.98 dB
Ref 10.00 dBm

CenterFreq
5755000000 GHz

A icher Mm.‘ll—ﬁu»bu.l.,:_»., I
)
fl

[

\

\

\

[

‘L.w»ﬂv,«ww,wh-w ot b ooty
\

\

|

Center 5.755 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth
35.957 MHz
-13.333 kHz OBW Power
35.43 MHz xdB

Total Power 15.5 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

usc. status

Agilent Spectrum Analyzer - Occupied BW.
o R

10:01:56 AM Jan 13, 2021

I TS
Center Freq 5.745000000 GHz S
#FGain:Low _ #Atten: 20 dB

Ref Offset 21.98 dB
Ref 15.00 dBm

etnaleeptimronsmrtnon st el

/

i B

Center 5.745 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth
17.642 MHz

1.773 kHz OBW Power
17.34 MHz xdB

Total Power

Transmit Freq Error
x dB Bandwidth

=

Radio 5td: None Frequency

Radio Device: BTS

CenterFreq
5745000000 GHz

oA

Span 40 MHz|
CF Step
S e
M:
15.8 dBm .
Freq Offset|
0Hz

99.00 %
-6.00 dB

STATUS

802.11ac(VHT40) (CH.151)

Agilent Spectrum Analyzer - Occupied BW.

ALIGNAUTO _|03:31:52 PM Jan 13, 2021

NSEINT
Center Freq; 5.755000000 GHz Radio Std: None
Trig: Free Run AvglHold: 111
#Atten: 20 dB

T TN I
Center Freq 5.755000000 GHz

#IFGain:Low

Frequency
Radio Device: BTS

Ref Offset 21.98 dB
Ref 10.00 dBm

‘ CenterFreq
‘ . ¢ 5.755000000 GHz
\
\

;.wrhw‘\wwmmmw‘
\
\
\

Center 5.755 GHz

Span 80 MHz,
#Res BW 100 kHz

#VBW 300 kHz Sweep 7.667 ms)
Occupied Bandwidth
35.979 MHz
-30.770 kHz OBW Power
35.63 MHz xdB

Total Power 15.7 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

#Res BW 100 kHz

802.11ac(VHT80) (CH.155)

Agilent Spectrum Analyzer - Occupied BW.

ALIGNAUTO

Trig: Free Run
#Atten: 20 dB

= ‘AvglHold: 111
#IFGain:Low

Ref Offset 21.98 dB
Ref 10.00 dBm

o U..mmwwmwuwu_uw

el

#VBW 300 kHz
Occupied Bandwidth
75.279 MHz

-20.217 kHz OBW Power
75.31 MHz xdB

Total Power

Transmit Freq Error
x dB Bandwidth

47:15 AMJan 14, 2021

Std: None Frequency

CenterFreq|
5.775000000 GHz

Span 120 MHz|
Sweep 11.53 ms|

15.9 dBm

Freq Offset
99.00 % O

-6.00 dB
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10.4 OUTPUT POWER MEASUREMENT

Straddle channel data in the table below are for reporting purposes only.
Straddle channel data were added in section 10.7.3.

802.11a Mode

Measured  Duty Cycle Total Ant ISED FCC
Power Factor Power Gain [(I;:I:BRnIZ] Limit Limit
[dBm] [dB] [dBm] [dBi] [dBm]  [dBm]
Frequency Channel
[MHZz] No.
5180 36 8.31 0.29 8.60 0.59 9.19
5200 40 7.98 0.56 8.55 0.59 9.14 13.96 23.98
5240 48 8.43 0.29 8.72 0.59 9.31
5260 52 7.57 0.29 7.86 2.00 9.86
5300 60 7.92 0.56 8.48 2.00 10.48 13.97 23.21
5320 64 7.74 0.56 8.30 2.00 10.30
5500 100 6.86 0.29 7.15 - -
5580 116 6.89 0.56 7.45 - - 23.20 23.20
5720 144 8.41 0.43 8.84 - -
5745 149 8.49 0.29 8.78 - -
5785 157 8.38 0.29 8.67 - - 30.00 30.00
5825 165 8.06 0.29 8.35 - -

802.11n(HT20)

Mode Measured  Duty Cycle Total Ant ISED FCC
Power Factor Power Gain [5:;:] Limit Limit
[dBm] [dB] [dBm] [dBi] [dBm] [dBm]
Frequency Channel

[MHZz] No.

5180 36 8.00 0.83 8.83 0.59 9.42

5200 40 7.92 0.83 8.75 0.59 9.34 14.25 23.98

5240 48 8.00 0.83 8.83 0.59 9.42

5260 52 8.96 0.83 9.79 2.00 11.79

5300 60 8.63 0.83 9.46 2.00 11.46 14.25 23.49

5320 64 8.79 0.59 9.37 2.00 11.37

5500 100 7.29 0.59 7.88 - -

5580 116 7.20 0.59 7.79 - - 23.49 23.49

5720 144 8.35 0.31 8.66 - -

5745 149 8.22 0.31 8.53 - -

5785 157 8.31 0.31 8.62 - - 30.00  30.00

5825 165 8.19 0.31 8.50 - -
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802.11ac(VHT20)

Mode Measured  Duty Cycle Total Ant ISED FCC
Power Factor Power Gain [sg?r:] Limit Limit
[dBm] [dB] [dBm] [dBi] [dBm] [dBm]
Frequency Channel

[MHZz] No.

5180 36 8.99 0.58 9.57 0.59 10.16

5200 40 9.12 0.58 9.71 0.59 10.30 1425  23.98

5240 48 9.41 0.31 9.72 0.59 10.31

5260 52 9.08 0.58 9.66 2.00 11.66

5300 60 8.87 0.58 9.45 2.00 11.45 1425  23.49

5320 64 9.07 0.31 9.38 2.00 11.38

5500 100 8.10 0.31 8.41 - -

5580 116 7.35 0.82 8.17 - - 2348  23.48

5720 144 8.25 0.58 8.83 - -

5745 149 8.45 0.31 8.76 - -

5785 157 8.26 0.31 8.58 - - 30.00  30.00

5825 165 7.73 0.82 8.56 - -

802.11n(HT40)

Mode Measured  Duty Cycle Total Ant ISED FCC
. EIRP - .
Power Factor Power Gain [dBm] Limit Limit
[dBm] [dB] [dBm] [dBi] [dBm] [dBm]
Frequency Channel
[MHZz] No.
5190 38 4.13 1.10 5.23 0.59 5.82
14.77 23.98
5230 46 2.50 2.90 5.40 0.59 5.99
5270 54 8.08 1.49 9.57 2.00 11.57
1477  23.98
5310 62 6.27 3.08 9.35 2.00 11.35
5510 102 5.49 2.78 8.27 - -
5550 110 5.00 3.08 8.08 - - 23.98 23.98
5710 142 5.56 2.90 8.46 - -
5755 151 5.63 2.90 8.53 - -
30.00 30.00
5795 159 5.24 3.08 8.32 - -
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802.11ac(VHT40)

Measured  Duty Cycle Total Ant ISED FCC
Mode EIRP
Power Factor Power Gain Limit Limit
) [dBm]
Frequency Channel [dBm] [dB] [dBm] [dBi] [dBm] [dBm]
[MHZz] No.
5190 38 2.58 2.69 5.27 0.59 5.86
1477  23.98
5230 46 4,79 0.60 5.39 0.59 5.98
5270 54 8.00 1.47 9.46 2.00 11.46
1477  23.98
5310 62 8.23 1.10 9.33 4.58 13.91
5510 102 7.52 0.60 8.12 - -
5550 110 5.17 2.96 8.13 - - 23.98  23.98
5710 142 6.15 2.27 8.41 - -
5755 151 6.65 1.78 8.44 - -
30.00  30.00
5795 159 5.65 2.69 8.34 - -
802.11ac(VHT80)
Measured = Duty Cycle Total Ant ISED FCC
Mode EIRP
Power Factor Power Gain Limit Limit
) [dBm]
[dBm] [dB] [dBm] [dBi] [dBm] = [dBm]
Frequency Channel
[MHZz] No.
5210 42 1.99 1.13 3.12 0.59 3.71 1477 23.98
5290 58 4.97 1.84 6.81 2.00 8.81 1477  23.98
5530 106 5.21 1.84 7.05 - - 23.98 = 23.98
5690 138 3.95 4.15 8.10 - - 23.98 = 23.98
5775 155 5.69 2.31 8.00 - - 30.00 = 30.00
Note:

# FCC&IC Worst Limit applied

U-NII-1 IC Maximun E.I.R.P Worst Limit
U-NII-2A IC Maximun E.I.R.P Worst Limit
U-NII-2C  FCC&IC Conducted Power Limit
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10.5 POWER SPECTRAL DENSITY

FCC & ISED
802.11a Mode Measured Duty Cycle
Total PSD o
Frequency Channel PSD Factor Limit
[dBm]
[MHz] No. [dBm] (dB)
5180 36 -1.729 0.291 -1.438
5200 40 -1.833 0.562 -1.271
5240 48 -1.492 0.291 -1.201
5260 52 -2.617 0.291 -2.326
5300 60 -2.357 0.562 -1.795 11 dBm/MHz
5320 64 -1.921 0.562 -1.359
5500 100 -3.162 0.291 -2.871
5580 116 -3.058 0.562 -2.496
5720 144 -1.623 0.431 -1.192
5745 149 -4.318 0.291 -4.027
5785 157 -4.238 0.291 -3.947 30 dBm/500kHz
5825 165 -5.184 0.291 -4.893
802.11n(20MHz) Mode Measured Duty Cycle
Total PSD o
Frequency PSD Factor Limit
Channel No. [dBm]
[MHz] [dBm] (dB)
5180 36 -2.196 0.830 -1.366
5200 40 -2.219 0.830 -1.389
5240 48 -2.422 0.830 -1.592
5260 52 -1.190 0.830 -0.360
5300 60 -1.729 0.830 -0.899 11 dBm/MHz
5320 64 -1.700 0.588 -1.112
5500 100 -3.037 0.588 -2.449
5580 116 -3.076 0.588 -2.488
5720 144 -1.888 0.314 -1.574
5745 149 -4.858 0.314 -4.544
30 dBm/500k
5785 157 -5.095 0.314 -4.781 H
z
5825 165 -4.939 0.314 -4.625
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802.11n(40MHz) Mode Measured Duty Cycle
Total PSD o
Frequency Channel PSD Factor Limit

[dBm]
[MHZz] No. [dBm] (dB)
5190 38 -8.989 1.102 -7.887
5230 46 -10.470 2.899 -7.571
5270 54 -4.996 1.490 -3.506
5310 62 -6.590 3.080 -3.510 11 dBm/MHz
5510 102 -71.712 2.782 -4.930
5500 110 -8.097 3.080 -5.017
5710 142 -7.376 2.899 -4.477
5755 151 -9.825 2.899 -6.926

30 dBm /500kHz
5795 159 -9.780 3.080 -6.700
802.11ac(20MHz) Mode Measured Duty Cycle
Total PSD o
Frequency Channel PSD Factor Limit

[dBm]
[MHZ] No. [dBm] (dB)
5180 36 -1.361 0.583 -0.778
5200 40 -1.408 0.583 -0.825
5240 48 -0.955 0.313 -0.642
5260 52 -1.225 0.583 -0.642
5300 60 -1.495 0.583 -0.912 11 dBm/MHz
5320 64 -1.259 0.313 -0.946
5500 100 -2.432 0.313 -2.119
5580 116 -2.869 0.825 -2.044
5720 144 -2.375 0.583 -1.792
5745 149 -4.681 0.313 -4.368
5785 157 -4.659 0.313 -4.346 30 dBm/500kHz
5825 165 -5.126 0.825 -4.301
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802.11ac(40MHz) Mode Measured Duty Cycle
Total PSD o
Frequency Channel PSD Factor Limit

[dBm]
[MHz] No. [dBm] (dB)
5190 38 -10.755 2.688 -8.067
5230 46 -8.201 0.599 -7.602
5270 54 -4.951 1.465 -3.486
5310 62 -5.075 1.105 -3.970 11 dBm/MHz
5510 102 -5.701 0.599 -5.102
5500 110 -71.715 2.960 -4.755
5710 142 -6.968 2.265 -4.703
5755 151 -8.935 1.784 -7.151

30 dBm/500kHz
5795 159 -0.624 2.688 -6.936
802.11ac(80MHz) Mode Measured Duty Cycle
Total PSD o
Frequency Channel PSD Factor Limit

[dBm]
[MHZz] No. [dBm] (dB)
5210 42 -13.877 1.131 -12.746
5290 58 -11.397 1.840 -9.557

11 dBm/MHz

5530 106 -10.828 1.840 -8.988
5690 138 -12.442 4.148 -8.294
5775 155 -13.217 2.306 -10.911 30 dBm/500kHz
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ISED Only
EIRP(UNII-1) # NOTE : Only UNII1 bands were calculated as EIRP.
Dut
802.11a Mode Measured Y Ant. EIRP
Cycle Total PSD EIRP PSD
PSD Gain PSD
Frequency Channel (dBm] Factor [dBm] @B)  (dBm) Limit
m [ m
[MHZ] No. (dB)
5180 36 -1.729 0.291 -1.438 0.59 -0.848
5200 40 -1.833 0.562 -1.271 0.59 -0.681 10 dBm/MHz
5240 48 -1.492 0.291 -1.201 0.59 -0.611
Dut
802.11n(HT20) Mode Measured Y Ant.  EIRP
Cycle Total PSD EIRP PSD
PSD Gain PSD
Frequency Channel (dBm] Factor [dBm] (@B (dBm) Limit
m i m
[MHZz] No. (dB)
5180 36 -2.196 0.830 -1.366 0.59 -0.776
5200 40 -2.219 0.830 -1.389 0.59 -0.799 10dBm/MHz
5240 48 -2.422 0.830 -1.592 0.59 -1.002
Duty
802.11n(HT40) Mode Measured Ant. EIRP
Cycle Total PSD EIRP PSD
PSD Gain PSD
Frequency Channel (dBm] Factor [dBm] @B)  (dBm) Limit
m [ m
[MHZz] No. (dB)
5190 38 -8.989 1.102 -7.887 059  -7.297
10 dBm/MHz
5230 46 -10.470 2.899 -71.571 0.59 -6.981
Duty
802.11ac(VHT20)Mode Measured Ant.  EIRP
Cycle Total PSD EIRP PSD
PSD Gain PSD
Frequency Channel (dBm] Factor [dBm] @B)  (dBm) Limit
m [ m
[MHz] No. (dB)
5180 36 -1.361 0.583 -0.778 0.59 -0.188
5200 40 -1.408 0.583 -0.825 0.59 -0.235 10 dBm/MHz
5240 48 -0.955 0.313 -0.642 0.59 -0.052
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Duty

802.11ac(VHT40)Mode Measured Ant.  EIRP
Cycle Total PSD EIRP PSD
PSD Gain PSD
Frequency Channel (dBm] Factor [dBm] (@B (dBm) Limit
m i m
[MHZz] No. (dB)
5190 38 -10.755 2.688 -8.067 0.59 -T1.477
10 dBm/MHz
5230 46 -8.201 0.599 -7.602 059 -7.012
Duty
802.11ac(VHT80)Mode Measured Ant.  EIRP
Cycle Total PSD EIRP PSD
PSD Gain PSD
Frequency Channel (dBm] Factor [dBm] @B (dBm) Limit
m i m
[MHz] No. (dB)
5210 42 -13.877 1.131 -12.746 0.59 -12.156 10dBm/MHz
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[=] Test Plots(802.11a)

Note:

In order to simplify the report, attached plots were only channel of highest power.

UNII 1 (Ch. 48) UNII 2A (Ch. 64)

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
o T SENSEIT ALIGNAUTO AL T E
Center Freq 5.240000000 GHz S — :C;rﬂzvp RMS TRACE] R Center Freq 5.320000000 GHz #Av,
PNO: :

g Type: RMS
== 0/100 o o Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB #Atten: 20 dB
Auto Tune|
Ref Offset 21.98 dB . Ref Offset 21.98 dB
10 dBidiv ~ Ref 15.00 dBm - v

| aliGiAUTO,

Ref 15.00 dBm

CF Step
179229 MHz,
Man

Freq Offset Freq Offset|
0Hz 0 Hz|

ICenter 5.24000 GHz Span 31.54 MHz, Center 5.32000 GHz Span 31.79 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts),

usc i Alignment Completed B STATUS

UNII 2C (Ch. 144) UNII 3 (Ch. 157)

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO

Center Freq 5.720000000 GHz N #Avg Type: RMS Center Freq 5.785000000 GHz
PNO: == P

SENSEINT

AvglHold: 100/100 Trig: Free Run
IFGain:Low :

Ref Offset 21.98 dB Mkr1 5.72(()s 86 GHz Mkr1 5.784}%3 3GH

Ref Offset 21.98 dB
Ref 20.00 dBm 23 dBm 0 Ref 15.00 dBm 38 dBm

5785000000 GHz|
1

R A
p— e .

Center 5.72000 GHz Span 31.19 MHz Center 5.78500 GHz Span 31.67 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts) #Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)
usc. [ysTatus usc. [y sTatus

F-TP22-03 (Rev. 03) Page 59 of 126



[=] Test Plots(802.11n(HT20))

Note:

Report No. HCT-RF-2102-FI004

In order to simplify the report, attached plots were only channel of highest power.

UNII 1 (Ch. 36)

Agilent Spectrum Analyzer - Swept SA
i AL SENSEINT] ALIGNAUTO
#Avg Type: RMS

PR soo el ]
Center Freq 5.180000000 GHz
oo AvglHold: 100100

Wide ~>- Trig: Free Run
IFGain:Low __ #Atten: 20 dB

Ref Offset 21.98 dB
Ref 15.00 dBm

[Center 5.18000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

OB:58121 At an 11, 2021
Frequency

CenterFreq
5180000000 GHz

StartFreq|

63966927 GHz

StopFreq
96033073 GHz,

CF Step

Man
Freq Offset|
0 Hz|

Span 32.07 MHz|

Sweep 1.066 ms (1000 pts)

Agilent Spectrum Analyzer - Swept SA

paRL R soo sl ]
Center Freq 5.260000000 GHz
PNO: Wid

Ref Offset 21.98 dB
Ref 15.00 dBm

et

Center 5.26000 GHz
#Res BW 1.0 MHz

B

#VBW 3.0 MHz*

usc [ sTatus

UNII 2A (Ch. 52)

SENSEINT ALIGNAUTO —[03:4306 P Jan 12, 2021
#Avg Type: RMS i sy

o Trig: Free Run AvglHold: 1001100

#Atten: 20 4B

Mkr1 5.260 87 GHz
-1.190 dBm

’1 5.260000000 GHz|

StartFreq|
244108421 GHz

StopFreq
275891579 GHz

Freq Offset|
0 Hz|

et
SO BRSS

Span 31.78 MHz
Sweep 1.066 ms (1000 pts)

Agilent Spectrum Analyzer - Swept SA
SENSEINT]

T N
Center Freq 5.720000000 GHz ) #Avg Type: RMS

BNG: Wide —>- Trig: Free Run AvglHold: 100100
IFGainiLow __#Atten: 20 dB

Ref Offset 21.98 dB
Ref 15.00 dBm

1

Center 5.72000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

use i Points changed; all traces cleared Iystaus

5720000000 GHz

Stop Freq

35856914 GHz

CF Step

3171383 MHz,
Auto M

Freq Offset

0 Hz|

Span 31.71 MHz

Sweep 1.066 ms (1000 pts)

Agilent Spectrum Analyzer - Swept SA

I T T
Center Freq 5.745000000 GHz
NO: Wid

e
IFGain:Low

Ref Offset 21.98 dB
Ref 15.00 dBm

T P oV S T N B

"

Center 5.74500 GHz
#Res BW 510 kHz

#VBW 3.0 MHz*

usc [ status

UNII 3 (Ch. 149)

SEINT ALIGNAUTO [009:35 At an 13, 2021
#Avg Type: RMS race FIERR] Frequency

=~ Trig:Free Run Avg|Hold: 100/100 Tyre [T
Atten: 6 dB cer PN
Mkr1 5.743 79 GHz
-4.858 dBm

Center Freq|
5.745000000 GHz
1

-

CF Step
3216925 MHz|

Auto Man

Freq Offset
0Hz,

Span 32.17 MHz
Sweep 1.066 ms (1000 pts)
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(=] Test Plots(802.11n(HT40))

Note:

In order to simplify the report, attached plots were only channel of highest power.

UNII 1 (Ch. 46) UNII 2A (Ch. 54)

Agilent Spectrum Analyzer - Swept SA ‘Agilent Spectrum Analyzer - Swept SA
q R C ALIGNAUTO | 10:36:55 AMJan 13, 2021 i R R SENSEIINT ALIGNAUTO |10:41/55 AMJan 13, 2021
il

L lsua acl ] =

Center Freq 5.230000000 GHz #Avg Type: RMS ace Center Freq 5.270000000 GHz ) TRACE ] requency.
o AvglHold: 100/100 Trig: Fres Run AvglHold: 1001100

#Atten: 20 dB

PNO: Fast
IFGain:Low

Ref Offset 21.98 dB Ref Offset 21.98 dB Mkr1 5.272 79 GHz
Ref 10.00 dBm - [ﬁ dBIdi Ref 20.00 dBm -4

5.270000000 GHz|

et " v : bt . StartFreq
/ 240064464 GHz|
\

Stop Freq StopFreq
5250447439 GHz \ 5209935536 GHz

CF Step
5.889488 MHz,
Man

ahrna ot

Center 5.23000 GHz ‘Span 58.89 MHz Center 5.27000 GHz Span $9.87 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)| ffRes BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)

usc [y sTatus. usc. I status

UNII 2C (Ch. 142) UNII 3 (Ch. 159)

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
- T W SEnsET ALIGHATO 1213515 i 15, 2021 T TN
Center Freq 5.710000000 GHz ) #Avg Type: RMS TRace [l [FICEPECE) Center Freq 5.795000000 GHz . #Avg Type: RMS

PNO: Fast ~>= Trigi Free Run AvglHold: 100/100 Ph: Tost o Trig: Free Run AvglHold: 100/100
IFGain:low __#Atten: 20 dB oo RSt T ten: 6 4B

SEINT] ALIGNAUTO | 12650:05FM Jan 13, 2021
TRace] Frequency

Ref Offset 21.98 dB - Ref Offset 21.98 dB
Ref 10.00 dBm - 10 “Fn‘\ Ref 10.00 dBm

5.710000000 GHz|

!1

N P,
A P \h, I A A A

!

¥

s CF Step / CF Step
5931569 MHz| 5.929065 MHz|
Man . ’ Man

(Center 5.71000 GHz Span $9.32 MHz Center 5.79500 GHz Span $9.29 MHz
f#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts) f#fRes BW 510 kHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)

usc [y status usc. [ status
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(=] Test Plots(802.11ac(VHT20))

Note:

In order to simplify the report, attached plots were only channel of highest power.

UNII 1 (Ch. 48)

‘Agilent Spectrum Analyzer - Swept SA
0 R ¢

AR soe acl ]
Center Freq 5.240000000 GHz

Ref Offset 21.98 dB
0 dB/di Ref 15.00 dBm

(Center 5.24000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

SENSEINT ALIGNAUTO |0Bi57:08 AMan 13,2021
#Avg Type: RMS
Free Run AvglHold: 1001100

Frequency

o Tri
#Atten: 20 dB

MKr1 5.240 98 GHz
-0.955 dBm)|

Center Freq|
5240000000 GHz

CF Step.
7772 MHz|
Man

Span 31.98 MHz
Sweep 1.066 ms (1000 pts)

UNII 2A (Ch. 52)

‘Agilent Spectrum Analyzer - Swept SA
B T N
Center Freq 5.260000000 GHz 5
PNO: Wide - Trig: Free Run

IFGainiLow __#Atten: 20 dB

Frequency

09:01:46 AMJan 13, 2021
Trace
AvglHold: 1001100

Ref Offset 21.98 dB Mkr1 5.261 26 GHz
10dBidy__Ref 15.00 dBm -1.225

5.260000000 GHz|

StartFreq|
244019722 GHz|

1
.
st -

StopFreq
5275980278 GHz

Center 5.26000 GHz Span 31.96 MHz
ffRes BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)

usc. [ status

‘Agilent Spectrum Analyzer - Swept SA

- T T
Center Freq 5.720000000 GHz
PNO:

IFG:

Ref Offset 21.98 dB
Bidis Ref 15.00 dBm

Lpasmmnnt

.

[Center 5.72000 GHz
#Res BW 1.0 MHz

SENSEINT] ALIGNAUTO

e o Trig: Free Run

#VBW 3.0 MHz*

#Avg Type: RMS
AvglHold: 1001100
#Atten: 20 dB

5.720000000 GHz|

CF Step.
3.166603 MHz|
Man

Span 31.67 MHz
Sweep 1.066 ms (1000 pts)

STATUS

UNII 3 (Ch. 165)

Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO | 10:16:59 AMan 13, 2021
#Avg Type: RMS TRACE
AvglHold: 1001100

R we Tsue e -
Center Freq 5.825000000 GHz . requency.
PNO: Wide ~»- Trig: Free Run
Atten: 6 4B

Ref Offset 21.98 dB
10 “Fn‘\ Ref 15.00 dBm

CF Step.
3.188489 MHz|
Man

Center 5.82500 GHz Span 31.88 MHz
f#fRes BW 510 kHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)

usc. [ status
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(=] Test Plots(802.11ac(VHT40))

Note:

In order to simplify the report, attached plots were only channel of highest power.

UNII 1 (Ch. 46) UNII 2A (Ch. 54)

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
RO RL e (soe o acl L [ SENSEINT] ALIGNAUTO __[02:50:05PM Jan 13, 2021 Frequenc il R ® soe acl 1 [ SENSEINTI | AUGNAUTO  [03:02:34PMJani3, 2021
Center Freq 5.230000000 GHz ) RAvg Type: RMS Trace [ BT Center Freq 5.270000000 GHz TRace

Fost s Trig:Free Run AvglHold: 1001100
#Atten: 20 dB

Frequency
Trig: Free Run AvglHold: 1001100
#Atten: 20 dB
Mkr1 5.231 70 GHz Mkr1 5.272 60 GHz
Ref Offset 21.98 dB 4,951 dBm

PNO: Fast
IFGain:Low

Ref Offset 21.98 dB
odBidiv  Ref 10.00 dBm -8.201 dBm| (0dBiaiv__Ref 15.00 dBm

Center Freq|
5230000000 GHz 5270000000 GHz

StartFreq|
240200227 GHz|

StopFreq
5209799773 GHz

o
e

CF Step.
5.959955 MHz|
Man

ICenter 5.23000 GHz Span $9.42 MHz Center 5.27000 GHz Span $9.60 MHz
f#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts) ffRes BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)

usc [y sTatus usc. I status

UNII 2C (Ch. 142) UNII 3 (Ch. 159)

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
T I T N I SENSEINT ALIGNAUTO T I TN I SEINT] ALIGALTO|03:44i23PMJan 13, 2021
Center Freq 5.710000000 GHz § #Avg Type: RMS [ Center Freq 5.795000000 GHz i #Avg Type: RMS TRace
PNO: Fast ~»— 1rig: Free Run Avg|Hold: 1001100 ‘PNO: Fast —r- Trig: Free Run Avg|Hold: 1001100
IFGain:Low __#Atten: 20 dB IFGalnl ow Atten: 6 dB

Frequency

Ref Offset 21.98 dB - Ref Offset 21.98 dB
Ref 10.00 dBm 3 10 “Fn‘\ Ref 10.00 dBm

1
S |,
i g

I

(\Nu«wm,,-w\»’

CF Step. CF Step.
5.909202 MHz| I I 5.943272 MHz|
Man Man

(Center 5.71000 GHz Span 5$9.09 MHz Center 5.79500 GHz Span $9.43 MHz
f#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts) f#fRes BW 510 kHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)

use 1 Points changed: all traces cleared [ystaus
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[=] Test Plots(802.11ac(VHTS80))

Note:

Report No. HCT-RF-2102-FI004

In order to simplify the report, attached plots were only channel of highest power.

UNII 1 (Ch. 42)

Agilent Spectrum Analyzer - Swept SA
i R c SENSEINT ALIGNAUTO |0BI00:16 AMan 14, 2021

#Avg Type: RMS

AvglHold: 1001100

AR soe acl ]
Center Freq 5.210000000 GHz . Frequency
rast o Trig:Free Run
#atten: 20 4B
Mkr1 5.215 28 GHz
Ref Offset 2198 dB
0 dBdi Ref 5.00 dBm -13.877 dBm

Center Freq|
5210000000 GHz

StartFreq|

49315327 GHz|

StopFreq
5270684673 GHz

CF Step.
6935 MHz|
Man

|
|
|
L
|
|
|
|

Center 5.21000 GHz Span 121.4 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)

usc. [ sTatus

UNII 2A (Ch. 58)

‘Agilent Spectrum Analyzer - Swept SA

B T I

Center Freq 5.290000000 GHz
PNO: Fast ——
IFGain:Low

Frequency

SENSEIINT ALIGNAUTO [07:48:46 AM Jan 14, 2021
TRACE ]

Trig: Free Run
#Atten: 20 dB

Avg|Hold: 1001100
Ref Offset 21.98 dB Mkr1 5.297 70 GHz
[9dBidy__Ref 10.00 dBm -11.397

5290000000 GHz
StartFreq|
229407248 GHz|
StopFreq
5350592752 GHz

CF Step.
2.118550 MHz|
Man

Center 5.29000 GHz Span 121.2 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)

usc. [ status

UNII 2C (Ch. 138)

Agilent Spectrum Analyzer - Swept SA
ALIGNAUTO

#Avg Type: RMS

AvglHold: 1001100

T T
Center Freq 5.690000000 GHz . Frequency
PhO: Fast ~»- Trig: Free Run
IFGain:Low ___ #Atten: 20 dB
Mkr1 5.677 59 GHz

Ref Offset 21.98 dB -12.442 dBm

10 dBidi Ref 10.00 dBm
Center Freq|
5.690000000 GHz

StartFreq|
28914481 GHz
Stop Freq
51085519 GHz

1
e

[ 7 """'W\\V[VNM"‘“”"’“\-«""""”'*" -

CF Step.
12.217104 MHz
Man

L.,.»« it

Span 122.2 MHz
Sweep 1.066 ms (1000 pts)

Center 5.69000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

UNII 3 (Ch. 155)

Agilent Spectrum Analyzer - Swept SA
SEANT]

B T -
Center Freq 5.775000000 GHz ) #Avg Type: RMS requency
‘DNO: Tast o Trig: Free Run AvglHold: 1001100
IFGain:Low ___Atten: 6 dB
Mkr1 5.778 70 GHz

Ref Offset 21.98 dB -13.217 dBm

19 “Fn‘\ Ref 10.00 dBm

" Pt
s o

i 714362100 GHz|

StopFreq
835637900 GHz|

CFStep.
12.127680 MHz
Man

Center 5.77500 GHz Span 121.3 MHz
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.066 ms (1000 pts)

s LysTamus:
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10.6 FREQUENCY STABILITY.

10.6.1 80MHz BW

Startup after the EUT is energized

OPERATING BAND: UNII Band 1
OPERATING FREQUENCY: 5,210,000,000 Hz
CHANNEL: 42
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5210032.38 32.38
100% -30 5210052.44 52.44
100% -20 5210046.21 46.21
100% -10 5210040.53 40.53
100% 14.40 0 5210035.99 35.99
100% +10 5210033.26 33.26
100% +30 5210032.55 32.55
100% +40 5210040.95 40.95
100% +50 5210046.29 46.29
LOW 9.00 +20 5210046.33 46.33
HIGH 16.00 +20 5210042.44 42.44

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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OPERATING BAND: UNII Band 2A
OPERATING FREQUENCY: 5,290,000,000 Hz
CHANNEL: 58
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5290019.60 19.60
100% -30 5290052.86 52.86
100% -20 5290046.63 46.63
100% -10 5290040.91 40.91
100% 14.40 0 5290035.95 35.95
100% +10 5290032.31 3231
100% +30 5290031.46 31.46
100% +40 5290039.28 39.28
100% +50 5290044.18 44,18
LOW 9.00 +20 5290046.77 46.77
HIGH 16.00 +20 5290044.70 44.70

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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OPERATING BAND: UNII Band 2C
OPERATING FREQUENCY: 5,530,000,000 Hz
CHANNEL: 106
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5530026.89 26.89
100% -30 5530053.27 53.27
100% -20 5530046.70 46.70
100% -10 5530040.83 40.83
100% 14.40 0 5530037.24 37.24
100% +10 5530034.08 34.08
100% +30 5530031.35 31.35
100% +40 5530039.54 39.54
100% +50 5530043.59 43.59
LOW 9.00 +20 5530047.62 47.62
HIGH 16.00 +20 5530042.06 42.06

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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OPERATING BAND: UNII Band 3
OPERATING FREQUENCY: 5,775,000,000 Hz
CHANNEL: 155
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5775041.04 41.04
100% -30 5775053.10 53.10
100% -20 5775046.74 46.74
100% -10 5775041.63 41.63
100% 14.40 0 5775037.37 37.37
100% +10 5775034.34 34.34
100% +30 5775030.99 30.99
100% +40 5775042.05 42.05
100% +50 5775047.13 47.13
LOW 9.00 +20 5775046.59 46.59
HIGH 16.00 +20 5775043.13 43.13

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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2 minutes after the EUT is energized

OPERATING BAND: UNIIBand 1
OPERATING FREQUENCY: 5,210,000,000 Hz
CHANNEL: 42
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5210033.06 33.06
100% -30 5210051.81 51.81
100% -20 5210044.88 44.88
100% -10 5210038.85 38.85
100% 14.40 0 5210035.59 35.59
100% +10 5210033.47 33.47
100% +30 5210031.10 31.10
100% +40 5210039.11 39.11
100% +50 5210043.30 43.30
Low 9.00 +20 5210047.48 47.48
HIGH 16.00 +20 5210043.69 43.69

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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OPERATING BAND: UNII Band 2A
OPERATING FREQUENCY: 5,290,000,000 Hz
CHANNEL: 58
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5290027.12 27.12
100% -30 5290052.90 52.90
100% -20 5290046.22 46.22
100% -10 5290040.37 40.37
100% 14.40 0 5290035.71 35.71
100% +10 5290032.33 32.33
100% +30 5290032.07 32.07
100% +40 5290042.54 42.54
100% +50 5290046.59 46.59
LOW 9.00 +20 5290044.22 44.22
HIGH 16.00 +20 5290048.23 48.23

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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OPERATING BAND: UNII Band 2C
OPERATING FREQUENCY: 5,530,000,000 Hz
CHANNEL: 106
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5530018.66 18.66
100% -30 5530052.99 52.99
100% -20 5530046.53 46.53
100% -10 5530039.61 39.61
100% 14.40 0 5530035.76 35.76
100% +10 5530033.29 33.29
100% +30 5530031.73 31.73
100% +40 5530041.14 41.14
100% +50 5530044.88 44.88
LOW 9.00 +20 5530047.93 47.93
HIGH 16.00 +20 5530043.95 43.95

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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OPERATING BAND: UNII Band 3
OPERATING FREQUENCY: 5,775,000,000 Hz
CHANNEL: 155
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5775042.51 42.51
100% -30 5775051.63 51.63
100% -20 5775045.05 45.05
100% -10 5775038.79 38.79
100% 14.40 0 5775035.09 35.09
100% +10 5775032.59 32.59
100% +30 5775031.55 31.55
100% +40 5775040.25 40.25
100% +50 5775045.67 45.67
LOW 9.00 +20 5775045.59 45.59
HIGH 16.00 +20 5775046.08 46.08

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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5 minutes after the EUT is energized

OPERATING BAND: UNIIBand 1
OPERATING FREQUENCY: 5,210,000,000 Hz
CHANNEL: 42
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5210037.11 37.11
100% -30 5210052.94 52.94
100% -20 5210044.87 44.87
100% -10 5210039.12 39.12
100% 14.40 0 5210034.11 34.11
100% +10 5210031.68 31.68
100% +30 5210031.23 31.23
100% +40 5210040.28 40.28
100% +50 5210045.59 45.59
Low 9.00 +20 5210046.36 46.36
HIGH 16.00 +20 5210043.47 43.47

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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OPERATING BAND: UNII Band 2A
OPERATING FREQUENCY: 5,290,000,000 Hz
CHANNEL: 58
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5290031.22 31.22
100% -30 5290051.77 51.77
100% -20 5290043.72 43.72
100% -10 5290038.44 38.44
100% 14.40 0 5290034.53 34.53
100% +10 5290030.49 30.49
100% +30 5290031.39 31.39
100% +40 5290040.06 40.06
100% +50 5290044.78 44,78
LOW 9.00 +20 5290046.95 46.95
HIGH 16.00 +20 5290042.97 42.97

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.

F-TP22-03 (Rev. 03) Page 74 of 126



| |
h—a- Report No. HCT-RF-2102-FI004

OPERATING BAND: UNII Band 2C
OPERATING FREQUENCY: 5,530,000,000 Hz
CHANNEL: 106
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5530026.77 26.77
100% -30 5530053.24 53.24
100% -20 5530045.98 45.98
100% -10 5530040.07 40.07
100% 14.40 0 5530036.72 36.72
100% +10 5530032.79 32.79
100% +30 5530032.73 32.73
100% +40 5530042.21 42.21
100% +50 5530046.28 46.28
LOW 9.00 +20 5530044.24 44,24
HIGH 16.00 +20 5530048.31 48.31

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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OPERATING BAND: UNII Band 3
OPERATING FREQUENCY: 5,775,000,000 Hz
CHANNEL: 155
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5775044.16 44.16
100% -30 5775052.85 52.85
100% -20 5775045.76 45.76
100% -10 5775038.75 38.75
100% 14.40 0 5775034.01 34.01
100% +10 5775030.35 30.35
100% +30 5775032.24 32.24
100% +40 5775042.01 42.01
100% +50 5775047.94 47.94
LOW 9.00 +20 5775046.10 46.10
HIGH 16.00 +20 5775046.34 46.34

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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10 minutes after the EUT is energized

OPERATING BAND: UNIIBand 1
OPERATING FREQUENCY: 5,210,000,000 Hz
CHANNEL: 42
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5210026.93 26.93
100% -30 5210053.35 53.35
100% -20 5210046.80 46.80
100% -10 5210040.47 40.47
100% 14.4 0 5210037.04 37.04
100% +10 5210034.38 34.38
100% +30 5210031.53 31.53
100% +40 5210042.23 42.23
100% +50 5210047.70 47.70
Low 9.00 +20 5210046.20 46.20
HIGH 16.00 +20 5210042.88 42.88

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.

F-TP22-03 (Rev. 03) Page 77 of 126



| |
h—a- Report No. HCT-RF-2102-FI004

OPERATING BAND: UNII Band 2A
OPERATING FREQUENCY: 5,290,000,000 Hz
CHANNEL: 58
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5290035.77 35.77
100% -30 5290052.64 52.64
100% -20 5290045.25 45.25
100% -10 5290038.68 38.68
100% 14.4 0 5290033.94 33.94
100% +10 5290030.69 30.69
100% +30 5290032.65 32.65
100% +40 5290041.57 41.57
100% +50 5290047.08 47.08
LOW 9.00 +20 5290046.16 46.16
HIGH 16.00 +20 5290044.45 44.45

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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OPERATING BAND: UNII Band 2C
OPERATING FREQUENCY: 5,530,000,000 Hz
CHANNEL: 106
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5530041.04 41.04
100% -30 5530053.42 53.42
100% -20 5530045.89 45.89
100% -10 5530039.06 39.06
100% 14.4 0 5530035.01 35.01
100% +10 5530031.96 31.96
100% +30 5530031.61 31.61
100% +40 5530040.55 40.55
100% +50 5530044.96 44.96
LOW 9.00 +20 5530047.26 47.26
HIGH 16.00 +20 5530041.86 41.86

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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OPERATING BAND: UNII Band 3
OPERATING FREQUENCY: 5,775,000,000 Hz
CHANNEL: 155
REFERENCE VOLTAGE: 14.4VDC
Voltage Power Temp. Frequency Frequency
(%) (AC) (°C) (kHz) Error (kHz)
100% +20(Ref) 5775036.28 36.28
100% -30 5775052.31 52.31
100% -20 5775045.57 45.57
100% -10 5775039.24 39.24
100% 14.4 0 5775034.18 34.18
100% +10 5775031.30 31.3
100% +30 5775031.44 31.44
100% +40 5775039.78 39.78
100% +50 5775045.02 45.02
LOW 9.00 +20 5775045.41 4541
HIGH 16.00 +20 5775047.08 47.08

Note:

Based on the results of the frequency stability test shown above the frequency deviation results

measured are very small. As such it is determined that the channels at the band edge would remain
in-band when the maximum measured frequency error noted during the frequency stability tests is
applied. Therefore the device is determined to remain operating in band over the temperature and

voltage range as tested.
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10.7 STRADDLE CHANNEL

10.7.1 26dB Bandwidth

Report No. HCT-RF-2102-FI004

Measured 26dB
Frequency
Mode Band MH2] Channel Frequency Bandwidth
z
[MHZz] [MHZz]
802.11a 5709.52 15.48
802.11n(HT20) UNII 2C 5720 144 5709.40 15.60
802.11ac(VHT20) 5709.44 15.56
802.11a 5730.48 5.48
802.11n(HT20) UNII 3 5720 144 5730.64 5.64
802.11ac(VHT20) 5730.72 5.72
Measured 26dB
Frequency
Mode Band MH2] Channel Frequency Bandwidth
z
[MHZz] [MHZz]
802.11n(HT40) 5690.24 34.76
UNII 2C 5710 142
802.11ac(VHT40) 5690.24 34.76
802.11n(HT40) 5729.68 4.68
UNII 3 5710 142
802.11ac(VHT40) 5729.68 4.68
Measured 26dB
Frequency
Mode Band MH2] Channel Frequency Bandwidth
z
[MHZz] [MHZz]
UNII 2C 5690 138 5649.20 75.80
802.11ac(VHT80)
UNII 3 5690 138 5730.68 5.68

Note:

[UNII 2C] 26dB Bandwidth = 5725MHz - Measured Frequency[MHz]
[UNII 3C] 26dB Bandwidth = Measured Frequency[MHz] -5725MHz

F-TP22-03 (Rev. 03)

Page 81 of 126



Report No. HCT-RF-2102-FI004

(=] Test Plots (26dB Bandwidth)

802.11a UNII Band 802.11n(HT20) UNII Band

‘Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
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802.11ac(VHT20) UNII Band

Agilent Spectrum Analyier

0 R FLIGNAUTO _|09:11:45 AM.

Center Fleq 5 720000000 GHz #Avg Type: RMS TRACE| Frequency
> Trig: Free Run AvglHold: 3007300 Tvee
#atten: 30 dB

Ref Offset 21.98 dB
0 dB/div__Ref 15.00 dBm

Vst

Center 5.72000 GHz Span 40.00 MHz,
#Res BW 200 kHz #VBW 620 kHz Sweep 1.000 ms (1001 pts);

MKR MODE TRC SCL FURCTION __FUNCTION WIDTH FUNCTION VALUE_ &
[ N [1]f] |

57139:. GHz ER |39 dEm
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Freq Offset,
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Report No. HCT-RF-2102-FI004

(=] Test Plots (26dB Bandwidth)

802.11n(HT40) UNII Band 802.11ac(VHT40) UNII Band

Agllent Spectrum Amlyzer Wepz SA Agilent Spectrum Analyzer - Swept SA

2 T RF S0Q  AC Al
Contor Freq 5710000000 GHz Fhug Type: RMS W Frequency Center Freq 5.710000000 GHz . o Type: RS Frequency
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o ttr = | ATl i e
S o
r ¥ o 5.710000000 GHz

Lot ealrbiglingiiicgrestedd. SR ST PSS Y
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HRes BW 390 kHz #VBW 1.2 MHz Sweep 1.000 ms (1001 pts)| HRes BW 390 kHz : Sweep 1.000 ms (1001 pts)|
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802.11ac(VHT80) UNII Band

Agllent Spectrum Amlyzer Wepz SA
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Ref Offset 21.98 dB
Ref 10.00 dBm

Center 5.69000 GHz Span 120.0 MHz|
HiRes BW 820 kHz #VBW 2.7 MHz Sweep 1.000 ms (1001 pts)|
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10.7.2 6dB Bandwidth

Report No. HCT-RF-2102-FI004

Measured 6dB
Frequency Limit
Mode Band Channel  Frequency Bandwidth
[MHZz] [MHZz]
[MHZz] [MHZz]
802.11a 5728.20 3.20 >0.5
802.11n(HT20) UNII'3 5720 144 5728.80 3.80 >0.5
802.11ac(VHT20) 5728.80 3.80 >0.5
Measured 6dB
Frequency Limit
Mode Band Channel  Frequency Bandwidth
[MHZz] [MHZz]
[MHZz] [MHZz]
802.11n(HT40) 5727.84 2.84 >0.5
UNII 3 5710 142
802.11ac(VHT40) 5727.84 2.84 >0.5
Measured 6dB
Frequency Limit
Mode Band Channel = Frequency Bandwidth
[MHZ] [MHZz]
[MHz] [MHZz]
802.11ac(VHT80)  UNII3 5690 138 5727.68 2.68 >0.5

Note:

6dB Bandwidth = Measured Frequency[MHz] - 5725MHz
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Report No. HCT-RF-2102-FI004

(=] Test Plots(UNII 3 Band 6dB Bandwidth)

802.11a CH.144 802.11n_HT20 CH.144

Agilent Spectrum Analyzer - Swept SA
SENSEINT] I T L

nt Spectrum Analyzer - Swept SA

RL

Y AC ALIGNAUTO

Center Freq 5.720000000 GHz Type: RMS eduency Center Freq 5.720000000 GHz #Avg Type: RMS Frequency
RO Wide —r Trig: Free Run Avg|Hold: 100011000 o = Trig: Free Run AvglHold: 100011000
IFGain:| #Atten: 20

#Atten: 20 dB
Auto Tune
Ref Offset 21.98 dB

- Ref Offset 21.98 dB.
Ref 15.00 dBm d Ref 15.00 dBm

|

ICenter 5.72000 GHz Span 40.00 MHz| Center 5.72000 GHz ‘Span 40.00 MHz|

#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts) . #Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts)|
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N S A

nt Spectrum Analyzer - Swept SA
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09 __AC
Center Freq 5.720000000 GHz vg Type: RMS
NO: Wide ~»~ Trig: Free Run Avg|Hold: 100011000 TveE
IFGain: #Atten: 20 dB oe
Auto Tune|

5 Mkr2 5.728 80 GHz|

Ref Offset 21.96 dB
Ref 15.00 dBm -8.901 dBm)|
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il lealmfr e 5720000000 GHz|

i

IS ——

oA e
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#Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts)
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o
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802.11n_HT40 CH.142 802.11ac_VHT40 CH.142

Aglont Spoctrum Analyzer - Swept.SA Agient Spectrum Analyzer - Swept.SA
500 A ALIGNAUTO H | RL RE 500 AC
Center Freq 5.710000000 GHz i #Avg Type: RMS requency Center Freq 5.710000000 GHz i #Avg Type: RMS
‘ORO: Fast —r- Trig: Free Run AvglHold: 1000/1000 ‘PNO: Fast ~»= Trig: Free Run Avg|Hold: 100011000
IFGal #Atten: 20 dB DET IFGain:Low #Atten: 20 d
" Mkr2 5.727 84 GHz| Mkr2 5.727 84 GHz
Ref Offset 21.98 dB Ref Offset 21.98 dB.
Ref 10.00 dBm -11.441 Ref 10.00 dBm -11.598 dBm|
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. ) ¢
ALt ool LAY ; | (ﬂ\u.uwuw«w ETRARTITIY
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et b i s | p VI R
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802.11ac_VHT80 CH.138
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- Auto Tune|
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Ref 10.00 dBm -14.889 dBm
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}

StartFreq
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Stop Freq
5750000000 GHz
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10.7.3 Output Power

Report No. HCT-RF-2102-FI004

Measured  Duty Cycle Total
Frequency Limit
Mode Channel Power Factor Power
[MHz] (dBm)
(dBm) (dB) (dBm)
802.11a 7.63 0.431 8.06 22.90
5720
802.11n(HT20) 144 7.42 0.314 1.74 22.93
(UNII 2C Band)
802.11ac(VHT20) 7.15 0.583 7.74 22.92
802.11a 0.29 0.431 0.73 30.00
5720
802.11n(HT20) 144 0.69 0.314 1.00 30.00
(UNII 3 Band)
802.11ac(VHT20) 0.40 0.583 0.98 30.00
Measured  Duty Cycle Total
Frequency Limit
Mode Channel Power Factor Power
[MHZ] (dBm)
(dBm) (dB) (dBm)
802.11n(HT40) 5710 5.14 2.899 8.03 23.98
(UNII 2C 142
802.11ac(VHT40) 5.90 2.265 8.17 23.98
Band)
802.11n(HT40) 5710 142 -6.30 2.899 -3.40 30.00
802.11ac(VHT40) (UNII 3 Band) -5.65 2.265 -3.38 30.00
Measured = Duty Cycle Total
Frequency Limit
Mode Channel Power Factor Power
[MHz] (dBm)
(dBm) (dB) (dBm)
5690
(UNI2C 138 3.70 4.148 7.85 23.98
802.11ac(VHTS80) Band)
5690
138 -9.84 4.148 -5.70 30.00
(UNII 3 Band)
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(=] Test Plots_

Report No. HCT-RF-2102-FI004

802.11a UNII 2C Band

Agll!nlSp«!rumAnalyzer Channel Power

G SENSEINT] LIGVAUTO [03:07:51 AMJan 14, 2021

Center Freq 5 717260000 GHz Center Freq: 5717260000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold: 1001100

HIFGain:Low  #Atten: 30 dB Radio Device: BTS

Ref Offset 21.98 dB
f 15.00 dB|

CenterFreq
5717260000 GHz

Cen!er $5.717 GHz Span 30.96 MHz|

#VBW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

7.63 dBm /15.48 MHz -64.27 dBm /Hz

usc. T status

802.11a UNII 3 Band

Agilent Spectrum Analyxzr Channel Power
i R ALIGNAUTO |09:08:02 AM Jan 14, 2021
Center Freq 5 727740000 GHz Center Freq; vznwnoo GHz Radio Std: None Frequency
o= Trig: Free Run ‘AvglHold: 1001100
#IFGain:Low ___#Atten: 30 dB

Ref Offset 21.98 dB
Ref 15. Bm

Center 5.728 GHz ) Span 10.96 MHz|
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#VBW 3 MHz T
Mai
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802.11n(HT20) UNII 2C Band

AglenzSp«tmmAmlyzer Channel Power
AL ¢ 500 A LIGVAUTO [05:10:32 AMan 14, 2021
Center Freq 5.717200000 GHz CenterFreq 5717200000 GHz Radio Std: None Frequency

= Avg|Hold: 1001100
#IFGain:Low !Anen % dE Radio Device: BTS

Ref Offset 21.98 dB
Ref 15.00 dBm

center 5.717 GHz Span 31.2 MHz; CF Step
#VBW 3 MHz Sweep 1ms| 3.120000 MHz|
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nnel Power Power Spectral Density

7.42 dBm /15.6 MHz

Freq Offset|

-64.51 dBm /Hz OHz

sc T sratus

802.11n(HT20) UNII 3 Band

P
ALIGNAUTO —[09:10:43 AMJan 19,2021
Radio Std: None hlesuiencyj

|
Center Freq 5 727820000 GHz CenterFreq:
== Trig: Free Run’

HFGainLow __ #Atten:

‘Avg|Hold: 1001100
Radio Device: BTS

Ref Offset 21.98 dB
Ref 15.00 dBm

Center 5.728 GHz Span 11.28 MHz|

#VBW 3 MHz Sweep 1ms

1128000 MHz
Man

Channel Power

0.69 dBm /5.64 MHz

Power Spectral Density

-66.82 dBm /Hz

usc sTAtus

802.11ac(VHT20) UNII 2C Band

Agilent Spectrum Analyzer - Channel Power
3 LIGIAUTO (0513103 A4 an 19, 2021
Radio Std: None G LY

S0Q _AC SENSE:INT]
Center Freq 5.717220000 GHz Center Freq; 5717220000 GHz
o= Trig: Free Run AvglHold: 1001100

HIFG #Atten: 30 dB Radio Device: BTS

Ref Offset 21.98 dB
Ref 15.00 dBm

Center Freq
5717220000 GHz

iCenter 5.717 GHz
#Res BW 1MHz

Span 31.12 MHz|

#VBW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

7.16 dBm /15.56 MHz -64.77 dBm /Hz

STATUS

T T T T I
Center Freq 5.727860000 GHz

802.11ac(VHT20) UNII 3 Band

Agilent Spectrum Analyzer - Channel Power-
i BLIGNAUTO |09:13:15 AM Jan 14, 2021
Center Freq: 5727860000 GHz Radio Std: None L sy
= Trig:Free Run Avg|Hold:>100/100

#IFGainiLow __ #Atten: 30 dB Radio Device: BTS

Ref Offset 21.98 dB.
Ref 15.00 dBm

A
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802.11n(HT40) UNII 2C Band

Agilent Spectrum Analyzer - Channel Power
i R i AC ALIGNAUTO |09:04:49 AMJan 14, 2021
Center Freq 5.707620000 GHz er Freq: 5707620000 GHz Radio Std: None
— ‘Avg|Hold: 1001100
#FGainiLow _ #Atten: 30 dB Radio Device: BTS

Frequency

Ref Offset 21.98 dB
Ref 10.00 dBm

CenterFreq|
e e B 5707620000 GHz

Span 69.52 MHz|
CF Step
#VBW 3 MHz Sweep 1ms 6.952000 MHz|
Man!

Channel Power Power Spectral Density
Freq Offset
5.14 dBm /34.76 MHz -70.27 dBm /Hz oHz

usc. ysatus

B RC TR soo ac | SENSEINT]
Center Freq 5.727340000 GHz Center Freq; 5.727340000 GHz Radio Std: None
==

802.11n(HT40) UNII 3 Band

Agilent Spectrum Analyzer - Channel Power
3 ALIGNAUTO | D9:05:01 AMJan 14, 2021
Frequency

CenterFreq
5727340000 GHz

Trig: Free Run ‘Avg|Hold: 1001100
#IFGain: #Atten: 30 dB Radio Device: BTS

Ref Offset 21.98 dB
Ref 10.00 dBm

Span 9.36 MHz|
#VBW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

-6.30 dBm /4.68 MHz -73.00 dBm /Hz

vsc T status

802.11ac(VHT40) UNII 2C Band

Agilent Spectrum Analyzer - Channel Power
i RL o ALIGNAUTO  [09:01:02 AMJan 14, 2021

[ Qi
Center Freq 5.707620000 GHz 707620000 GHz Radio Std: None Frequency
‘Avg|Hold: 1001100
CenterFreq|
7620000 GHz

==
#IFGain:Low Radio Device: BTS

Ref Offset 21.98 dB
Ref 10.00 dBm

Span 69.52 MHz|
CF Step
#VBW 3 MHz Sweep 1ms 6.952000 MHz|
Auto Man

Channel Power Power Spectral Density
5.90 dBm /34.76 MHz -69.51 dBm /Hz m

=3 status

802.11ac(VHT40) UNII 3 Band

Agilent Spectrum Analyzer - Channel Power

AL & T, ALIGNAUTO | D9/01:13 AMJan 14, 2021
Center Freq 5.727340000 GHz Center Freq: 5.727340000 GHz Radio Std: None
W Trig: Free Run ‘AvglHold: 1001100
#FGai #Atten: 30 dB Radio Device: BTS

Frequency

Ref Offset 21.98 dB
iv Ref 10.00 dBm

g
CenterFreq
bt - 727340000 GHz

Center 5.727 GHz Span 9.36 MHz, CF Step
#Res BW 1MHz #VBW 3 MHz Sweep 1 ms| 936.000 kHz|
Auto [

Channel Power Power Spectral Density
-5.65 dBm /4.68 MHz -72.35 dBm /Hz m

sc T status

802.11ac(VHT80) UNII 2C Band

Agilent Spectrum Analyzer - Channel Power
R R 500 AC AUIGNAUTO _|08:57:58 AMJan 14, 2021
Center Freq 5.687100000 GHz : 5687100000 GHz Radio Std: None Frequency
b ‘Avg|Hold: 1001100

#FGain:Low B Radio Davice: BTS

Ref Offset 21.98 dB
Ref 10.00 dBm

Center 5.687 GHz Span 151.6 MHz| CFStep
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms| 60000 MHz,
Man

Channel Power Power Spectral Density
Freq Offset
3.70 dBm /75.8 MHz -75.09 dBm /Hz 0Hz|

802.11ac(VHT80) UNII 3 Band

Agilent Spectrum Analyzer - Channel Power
L Re T ALIGNAUTO __|08:56:10 AM Jan 14, 2021
Center Freq 5.727840000 GHz Center Freq: 5727840000 GHz Radio Std: None
> Trig: Free Run ‘Avg|Hold: 1001100
#IFGainiLow _ #Atten: 30 dB Radio Devi

Frequency

Ref Offset 21.98 dB
Ref 10.00 dBm

iCenter 5.728 GHz Span 11.36 MHz| CFStep
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms 1136000 MHz|
Man

Channel Power Power Spectral Density

Freq Offset|
-9.84 dBm /5.68 MHz -77.39 dBm /Hz

F-TP22-03 (Rev. 03)

Page 89 of 126



| |
h—a- Report No. HCT-RF-2102-FI004

10.7.4 Power Spectral Density

Measured = Duty Cycle Total
Frequency Limit
Mode Channel Density Factor PSD
[MHz] (dBm)
(dBm) (dB) (dBm)
802.11a -1.772 0.431 -1.341
5720 11dBm/
802.11n(HT20) 144 -1.941 0.314 -1.627
(UNII 2C Band) MHz
802.11ac(VHT20) -2.209 0.583 -1.626
802.11a -6.900 0.431 -6.469
5720 30 dBm
802.11n(HT20) 144 -6.846 0.314 -6.532
(UNII 3 Band) /500kHz
802.11ac(VHT20) -7.229 0.583 -6.646
Measured = Duty Cycle Total
Frequency Limit
Mode Channel Density Factor PSD
[MHZz] (dBm)
(dBm) (dB) (dBm)
802.11n(HT40) 5710 -7.367 2.899 -4.468
11dBm/
(UNI2C 142
802.11ac(VHT40) -6.929 2.265 -4.664 MHz
Band)
802.11n(HT40) 5710 4 -13.173 2.899 -10.274 30 dBm/
802.11ac(VHT40) (UNII 3 Band) -12.416 2.265 -10.151 500kHz
Measured = Duty Cycle Total
Frequency Limit
Mode Channel Density Factor PSD
[MHZ] (dBm)
(dBm) (dB) (dBm)
5690
11dBm/
(UNII2C 138 -12.523 4.148 -8.375 MH
z
802.11ac(VHT80) Band)
5690 30 dBm/
138 -15.820 4.148 -11.672
(UNII 3 Band) 500kHz
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Report No. HCT-RF-

802.11a UNII 2C Band

Agilent Spectrum Analyzer - Swept SA
L 3

PO RL [ R [S00  AC
Center Freq 5.720000000 GHz
PNO:

IFGai

EINT] ALIGNAUTO | 09:07:28 AMJan 14,2021
RMS TRACE
= Trig: Free Run
#Atten: 20 dB
Mkr1 5.718 91 GHz|

Ref Offset 21.98 dB
ef 15.00 dBM 1.772 dBm

1
I N

Vs .

ICenter 5.72000 GHz
#Res BW 1.0 MHz

Span 31.19 MHz|

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

802.11a UNII 3 Band

Agilent Spectrum Analyzer - Swept SA
- i A0 [0907:39 AMn 14 2021
e — Center Freq 5.720000000 GHz i #Avg Type: RMS TRACE

PNO: Wide >~ Trig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 6 dB
Suoliire Mkr1 5.725 08 GHZ

Ref Offset 21.98 dB. -6.900 dBm|

0dBidiv  Ref 15.00 dBm
Center Freq
5720000000 GHz

1
i e

PSRRI

StartFreq -
$5.704405964 GHz \

StopFreq
5735594036 GHz,

CF Step

Span 31.19 MHz|

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)|

Frequency

Auto Tune|

Center Freq
5720000000 GHz

StartFreq|
5704405964 GHz|

802.11n(HT20) UNII 2C Band

Agilent Spectrum Analyzer - Swept SA
D

Lo 1500 AC
Center Freq 5.720000000 GHz
PNO:

IFGai

SENSE:INT ALIGNAUTO
#Avg Type: RMS

Avg|Hold: 1001100

09:10:10 AMJan 14, 2021

fide ~»~ Trig: Free Run
Low  #Atten:20 dB
Mkr1 5.720 98 GHz|

Ref Offset 21.98 dB -1.941 dBm|

0deidiv - Ref 15.00 dBm
1

B e Wl

Center 5.72000 GHz
#Res BW 1.0 MHz

Span 31.71 MHz

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

802.11n(HT20) UNII 3 Band

Agilent Spectrum Analyzer - Swept SA
i AL INT ALIGNAUTO

#Avg Type: RMS

AvglHold: 1001100

. P T 09:10:20 A Jan 13,2021
requency Center Freq 5.720000000 GHz i} 1
ide —»- Trig: Free Run e PR
IFGain:Low Atten: 6 dB oer 3
Rutcliure Mkr1 5.725 11 GHZ

Ref Offset 21.98 dB. -6.846 dBm|

Ref 15.00 dBm

Center Freq
56.720000000 GHz|

1

S E——

StartFreq P eV

$5.704143086 GHz \

ICenter 5.72000 GHz
#Res BW 510 kHz

Span 31.71 MHz|

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)|

Frequency

Auto Tune|

CenterFreq
5.720000000 GHz|

StartFreq|
5.704143086 GHz,

Freq Offset
0 Hz|

802.11ac(VHT20) UNII 2C Band

Agilent Spectrum Analyzer - Swept SA
L RF 500 AC SENSEINT)
Center Freq 5.720000000 GHz

PNO:

IFGain:Low

vg Type: RMS
Avg|Hold: 1001100

jo = Trig: Free Run
#Atten: 20

Ref Offset 21.98 dB Mkr1 5.720 98 GHz|

Ref 15.00 dBm

Center 5.72000 GHz
#Res BW 1.0 MHz

Span 31.67 MHz|

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

802.11ac(VHT20) UNII 3 Band

Agilent Spectrum Analyzer - Swept SA

- i P ETT
GG Center Freq 5.720000000 GHz
B

o~
IFGain:Low ___Atten: 6 dB
Auto Tune|
Ref Offset 21.98 dB
Ref 15.00 dBm

CenterFreq|

5.720000000 GHz|

StartFreq
5704166985 GHz

Stop Freq
5735833015 GHz

(Center 5.72000 GHz Span 31.67 MHz,
‘Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)|

s [ysTatus

CenterFreq|
6.720000000 GHz|

StartFreq|
5.704166985 GHz

Stop Freq
5735833015 GHz
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802.11n(HT40) UNII 2C Band

Agilent Spectrum Analyzer - Swept SA

X KL T SENSEINT ALIGNAUTO v
Center Freq 5.710000000 GHz ) #Avg Type: RMS TRACE _ requency
RPN Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 20 dB
Ref Offset21.98 dB Mkr1 5.707 92 GHz] R
Ref 10.00 dBm -7.367 dBm|

CenterFreq
Y 5710000000 GHz

s e
StartFreq
5680342154 GHz

Stop Freq
5739657846 GHz

Center 5.71000 GHz Span $9.32 MHz|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

usc I status

802.11n(HT40) UNII 3 Band

Agilent Spectrum Analyzer - Swept SA
T N T T N T ALIGN AU
Center Freq 5.710000000 GHz #Avg Type: RMS mcs Frequency
S rost > Trig: Free Run Avg|Hold: 1001100 Tvre g s
\FGainilow __Atten:6 dB oer ESEH
Ref Offset 21.98 dB Mkr1 6.727 62 GHz e
Ref 10.00 dBm -13.173 dBm

Center Freq|
5710000000 GHz

StartFreq|
5.680342154 GHz

Stop Freq
5739657846 GHz

(Center 5.71000 GHz Span §9.32 MHz,
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

s [ysTatus

802.11ac(VHT40) UNII 2C Band

Agilent Spectrum Analyzer - Swept SA
C SENSEINT]

So9 A T

Center Freq 5.710000000 GHz ) RMS TRACE| Frequency
= Trig: Free Run
#Atten: 20 dB

Auto Tune|
Ref Offset 2198 dB

Ref 10.00 dBm

CenterFreq
5710000000 GHz

BT Tet N
/_ StartFreq
5680453992 GHz

Stop Freq
5739546008 GHz

Center 5.71000 GHz Span 59.09 MHz|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

usc. I status

802.11ac(VHT40) UNII 3 Band

‘Agilent Spectrum Analyzer - Swept SA
0 R

R 500 AC
Center Freq 5.710000000 GHz
PNO:

#Avg Type: RMS
0: Fost Trig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 6 dB
Ref Offset 21.98 dB.
Ref 10.00 dBm

P,
PSRRI AW A,

t

Span 59.09 MHz|
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

= [y satus

802.11ac(VHT80) UNII 2C Band

Agilent Spectrum Analyzer - Swept SA
500 —AC SENSEINT ALIGNAUTO | 08:57:3 AMJan 14,
Center Freq 5.690000000 GHz ) #Avg Type: RMS TRACE
‘DNOTFast o Trig:Free Run AvglHold: 100/100
IFGaim:Low __#Atten: 20 dB
] Auto Tune
Ref Offset 21.98 dB Mkr1 5.677 6,6 GHz
Ref 10.00 dBm -12.523 dBm|

Frequency

Center Freq
5.690000000 GHz|

1

P StartFreq
W 5628914481 GHz

s

Center 5.69000 GHz Span 122.2 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

802.11ac(VHT80) UNII 3 Band

Agilent Spectrum Analyzer - Swept SA
T T T T I INT ALIGNAUTO _[08:57:47 A Jan 14, 2021
Center Freq 5.690000000 GHz . AAvg Type: RMS TRACE ¥
PNO: Fast ~>- Trig: Free Run ‘Avg[Hold: 100100
IFGainlow ___Atten:6 dB
" Auto Tune|
Ref Offset 21.98 dB Mkr1 6.727 63 GHz
Ref 10.00 dBm -15.820 dBm|

Frequency

CenterFreq
5.690000000 GHz|

1
* StartFreq|
st P YN P ‘”"M“"'“”M»V\f‘v“\/\w's\ 5628914481 GHz,

f

CF Step

S
rnMr\‘ e’ ‘W\/\v“/'”"qu WY Auto

Freq Offset
0 Hz|

(Center 5.69000 GHz Span 122.2 MHz|
#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)|
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10.8 RADIATED SPURIOUS EMISSIONS

Frequency Range : 9 kHz - 30MHz

Frequency Reading Ant.factor Cableloss Ant.POL Total Limit Margin
MHz dBuV/m dBm/m dBm (H/V) dBuV/m dBuV/m dB

No Critical peaks found

Note:

1. The reading of emissions are attenuated more than 20 dB below the permissible
limits or the field strength is too small to be measured.
2. Distance extrapolation factor = 40log (specific distance / test distance) (dB)

3. Limit line = specific Limits (dBuV) + Distance extrapolation factor

Frequency Range : Below 1 GHz

Frequency Reading Ant.factor Cableloss Ant.POL Total Limit Margin
MHz dBuV/m dBm/m dBm (H/V) dBuV/m dBuV/m dB

No Critical peaks found

Note:

1. Radiated emissions measured in frequency range from 30 MHz to 1000 MHz were made

with an instrument using Quasi peak detector mode
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Frequency Range : Above 1 GHz

Report No. HCT-RF-2102-FI004

Band: UNII 1

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5180 MHz

Channel No. 36 Ch

Frequency Reading A.F+C.L.-A.G+D.F  ANT. POL Total Limit Margin | Measurement

[MHZz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
10360 43.79 8.90 \'% 52.69 68.20 15.51 PK
15540 43.65 13.15 \Y 56.80 73.98 17.18 PK
15540 28.05 13.15 \Y 41.20 53.98 12.78 AV
10360 44.33 8.90 H 53.23 68.20 14.97 PK
15540 44.22 13.15 H 57.37 73.98 16.61 PK
15540 28.52 13.15 H 41.67 53.98 12.31 AV

Band: UNII1

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5200 MHz

Channel No. 40 Ch

Frequency Reading A.F+C.L.-A.G+D.F  ANT. POL Total Limit Margin | Measurement

[MHZz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
10400 43.61 9.11 \Y 52.72 68.20 15.48 PK
15600 42.36 13.41 Vv 55.77 73.98 18.21 PK
15600 27.07 13.41 \Y 40.48 53.98 13.50 AV
10400 44.20 9.11 H 53.31 68.20 14.89 PK
15600 42.73 13.41 H 56.14 73.98 17.84 PK
15600 27.53 13.41 H 40.94 53.98 13.04 AV
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Report No. HCT-RF-2102-FI004

Band: UNII 1

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5240 MHz

Channel No. 48 Ch

Frequency Reading A.F+C.L-A.G+D.F ANT. POL Total Limit Margin Measurement

[MHZz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
10480 43.17 9.54 \'% 52.71 68.20 15.49 PK
15720 39.69 13.05 Vv 52.74 73.98 21.24 PK
15720 26.02 13.05 \Y 39.07 53.98 14.91 AV
10480 44.33 9.54 H 53.87 68.20 14.33 PK
15720 40.15 13.05 H 53.20 73.98 20.78 PK
15720 26.38 13.05 H 39.43 53.98 14.55 AV

Band: UNII 2A

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5260 MHz

Channel No. 52 Ch

Frequency Reading A.F+C.L.-A.G+D.F  ANT. POL Total Limit Margin | Measurement

[MHZz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
10520 43.79 9.80 \ 53.59 68.20 14.61 PK
15780 41.76 13.51 \Y 55.27 73.98 18.71 PK
15780 27.82 13.51 \Y 41.33 53.98 12.65 AV
10520 43.50 9.80 H 53.30 68.20 14.90 PK
15780 43.00 13.51 H 56.51 73.98 17.47 PK
15780 27.79 13.51 H 41.30 53.98 12.68 AV
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Band: UNII 2A

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5300 MHz

Channel No. 60 Ch

Frequency Reading A.F+C.L-A.G+D.F ANT. POL Total Limit Margin Measurement

[MHZz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
10600 43.30 10.27 v 53.57 73.98 20.41 PK
10600 30.66 10.27 v 40.93 53.98 13.05 Y
15900 41.67 13.01 \% 54.68 73.98 19.30 PK
15900 27.68 13.01 \Y 40.69 53.98 13.29 AV
10600 42.95 10.27 H 53.22 73.98 20.76 PK
10600 30.52 10.27 H 40.79 53.98 13.19 Av
15900 41.15 13.01 H 54.16 73.98 19.82 PK
15900 27.51 13.01 H 40.52 53.98 13.46 AV

Band: UNII 2A

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5320 MHz

Channel No. 64 Ch

Frequency Reading A.F+C.L-A.G+D.F  ANT. POL Total Limit Margin  Measurement

[MHZz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
10640 42.37 10.41 v 52.78 73.98 21.20 PK
10640 30.58 10.41 v 40.99 53.98 12.99 AV
15960 41.03 13.53 v 54.56 73.98 19.42 PK
15960 27.37 13.53 v 40.90 53.98 13.08 AV
10640 42.12 10.41 H 52.53 73.98 21.45 PK
10640 30.45 10.41 H 40.86 53.98 13.12 AV
15960 40.43 13.53 H 53.96 73.98 20.02 PK
15960 27.17 13.53 H 40.70 53.98 13.28 AV
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Band: UNII 2C

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5500 MHz

Channel No. 100 Ch

Frequency Reading A.F+C.L-A.G+D.F ANT. POL Total Limit Margin Measurement

[MHZz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
11000 42.26 10.99 v 53.25 73.98 20.73 PK
11000 29.49 10.99 Vv 40.48 53.98 13.50 AV
16500 44.33 12.68 \Y 57.01 68.20 11.19 PK
11000 42.27 10.99 H 53.26 73.98 20.72 PK
11000 29.55 10.99 H 40.54 53.98 13.44 AV
16500 43.12 12.68 H 55.80 68.20 12.40 PK

Band: UNII 2C

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5580 MHz

Channel No. 116 Ch

Frequency Reading A.F+C.L.-A.G+D.F  ANT. POL Total Limit Margin | Measurement

[MHZz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
11160 42.35 10.82 \Y 53.17 73.98 20.81 PK
11160 28.76 10.82 \Y 39.58 53.98 14.40 AV
16740 41.25 13.47 vV 54.72 68.20 13.48 PK
11160 42.41 10.82 H 53.23 73.98 20.75 PK
11160 28.82 10.82 H 39.64 53.98 14.34 AV
16740 40.98 13.47 H 54.45 68.20 13.75 PK
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Band: UNII 2C

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5720 MHz

Channel No. 144 Ch

Frequency Reading A.F+C.L-A.G+D.F ANT. POL Total Limit Margin Measurement

[MHZz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
11440 41.89 11.37 vV 53.26 73.98 20.72 PK
11440 28.23 11.37 \'% 39.60 53.98 14.38 AV
17160 41.19 15.11 \% 56.30 68.20 11.90 PK
11440 40.94 11.37 H 52.31 73.98 21.67 PK
11440 27.95 11.37 H 39.32 53.98 14.66 AV
17160 40.50 15.11 H 55.61 68.20 12.59 PK

Band: UNII 3

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5745MHz

Channel No. 149 Ch

Frequency Reading ~ AF+C.L-A.G+D.F  ANT.POL Total Limit Margin | Measurement

[MHz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
11490 41.53 11.29 \Y 52.82 73.98 21.16 PK
11490 30.78 11.29 \ 42.07 53.98 11.91 AV
17235 41.92 1541 \" 57.33 68.20 10.87 PK
11490 41.96 11.29 H 53.25 73.98 20.73 PK
11490 31.24 11.29 H 42.53 53.98 11.45 AV
17235 41.07 15.41 H 56.48 68.20 11.72 PK
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Band: UNII 3

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5785 MHz

Channel No. 157 Ch

Frequency Reading A.F+C.L-A.G+D.F ANT. POL Total Limit Margin Measurement

[MHZz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
11570 42.39 10.65 v 53.04 73.98 20.94 PK
11570 32.27 10.65 \ 42.92 53.98 11.06 AV
17355 41.86 16.11 \% 57.97 68.20 10.23 PK
11570 42.45 10.65 H 53.10 73.98 20.88 PK
11570 32.42 10.65 H 43.07 53.98 10.91 AV
17355 40.90 16.11 H 57.01 68.20 11.19 PK

Band: UNII 3

Operation Mode: 802.11a

Transfer Rate: 6 Mbps

Operating Frequency 5825 MHz

Channel No. 165Ch

Frequency Reading A.F+C.L.-A.G+tD.F  ANT. POL Total Limit Margin | Measurement
[MHZz] [dBuV] [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Type
11650 42.91 10.20 \Y 53.11 73.98 20.87 PK
11650 32.30 10.20 \Y 42.50 53.98 11.48 AV
17475 41.75 17.45 \ 59.20 68.20 9.00 PK
11650 43.02 10.20 H 53.22 73.98 20.76 PK
11650 32.62 10.20 H 42.82 53.98 11.16 AV
17475 40.69 17.45 H 58.14 68.20 10.06 PK
Note:

All Modes of operation were investigated and the worst case configuration results are reported.
[Worst case]

- Worstcase: UNII 1, 2A,2C, 3:802.11a
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@] Test Plots

Peak Reading (802.11a, Ch.165 3rd Harmonic, X-V)

Spectrum 2 (¥) =
Ref Level 37.00 dBpY @ RBW 1 MHz

|& Att 0dB SWT 4ms @ VBW 3 MHz
Count 100/100

@ 1Pk Max@2Pk Clrw

Mode Sweep

M1[1] 41.75 dBpY
90 dBpy 17.4763240 GHz

80 dBpy

70 dBpy

60 dBp!

50 dBy

" L bk . Al ol | L A
i)l B Tty ol P

B O A Y O e

20 dBpy

10 dBpy

0 dBpy
CF 17.475 GHz

691 pts

Span 15.0 MHz

) CURHAED W

Note:

Only the worst case plots for Radiated Spurious Emissions.
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10.9 RADIATED RESTRICTED BAND EDGE

Band:

Operation Mode:

Transfer Rate:

Operating Frequency

Channel No.

UNII'1

802.11a

6 Mbps

5180 MHz

36 Ch

Report No. HCT-RF-2102-FI004

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin = Measurement
[MHz] dBuVv [dB] [H/V] [dBuV/m]  [dBuV/m] [dB] Type
5150 44.89 7.81 H 52.70 73.98 21.28 PK
5150 33.40 7.81 H 41.21 53.98 12.77 AV
5150 44.95 7.81 V 52.76 73.98 21.22 PK
5150 32.99 7.81 v 40.80 53.98 13.18 AV

Band: UNII 2A
Operation Mode: 802.11a
Transfer Rate: 6 Mbps
Operating Frequency 5320 MHz
Channel No. 64 Ch

Frequency Reading = A.F+C.L-A.G+ATT+D.F  ANT. POL Total Limit Margin = Measurement
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5350 47.36 7.51 H 54.87 73.98 19.11 PK
5350 34.33 7.51 H 41.84 53.98 12.14 AV
5350 47.58 7.51 v 55.09 73.98 18.89 PK
5350 34.46 7.51 v 41.97 53.98 12.01 AV

F-TP22-03 (Rev. 03)

Page 101 of 126



aCT

Band:

Operation Mode:

Transfer Rate:

Operating Frequency

Channel No.

UNII 2C

802.11a

6 Mbps

5500 MHz

100 Ch

Report No. HCT-RF-2102-FI004

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin =~ Measurement
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5460 46.32 8.15 H 54.47 73.98 19.51 PK
5460 33.26 8.15 H 41.41 53.98 12.57 AV
5470 47.55 8.21 H 55.76 68.20 12.44 PK
5460 45.58 8.15 % 53.73 73.98 20.25 PK
5460 32.63 8.15 v 40.78 53.98 13.20 AV
5470 47.11 8.21 v 55.32 68.20 12.88 PK
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Band: UNII1

Operation Mode: 802.11 n_HT20

Transfer MCS Index: 0

Operating Frequency 5180 MHz

Channel No. 36 Ch

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin =~ Measurement

[MHz] dBuv [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5150 44,57 7.81 H 52.38 73.98 21.60 PK
5150 33.05 7.81 H 40.86 53.98 13.12 AV
5150 44.26 7.81 Vv 52.07 73.98 21.91 PK
5150 32.72 7.81 V 40.53 53.98 13.45 AV

Band: UNII 2A

Operation Mode: 802.11 n_HT20

Transfer MCS Index: 0

Operating Frequency 5320 MHz

Channel No. 64 Ch

Frequency Reading @ A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin = Measurement

[MHz] dBuv [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5350 46.38 7.51 H 53.89 73.98 20.09 PK
5350 33.78 7.51 H 41.29 53.98 12.69 AV
5350 46.44 7.51 \% 53.95 73.98 20.03 PK
5350 34.05 7.51 v 41.56 53.98 12.42 AV
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Band:

Operation Mode:
Transfer MCS Index:
Operating Frequency

Channel No.

UNII 2C

802.11 n_HT20

0

5500 MHz

100 Ch

Report No. HCT-RF-2102-FI004

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin = Measurement
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5460 46.24 8.15 H 54.39 73.98 19.59 PK
5460 32.92 8.15 H 41.07 53.98 12.91 AV
5470 47.09 8.21 H 55.30 68.20 12.90 PK
5460 45.72 8.15 v 53.87 73.98 20.11 PK
5460 32.36 8.15 v 40.51 53.98 13.47 AV
5470 46.35 8.21 v 54.56 68.20 13.64 PK
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Band: UNII1

Operation Mode: 802.11 ac_VHT20

Transfer MCS Index: 0

Operating Frequency 5180 MHz

Channel No. 36 Ch

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin =~ Measurement

[MHz] dBuv [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5150 45.40 7.81 H 53.21 73.98 20.77 PK
5150 33.44 7.81 H 41.25 53.98 12.73 AV
5150 45.12 7.81 Vv 52.93 73.98 21.05 PK
5150 33.02 7.81 V 40.83 53.98 13.15 AV

Band: UNII 2A

Operation Mode: 802.11 ac_VHT20

Transfer MCS Index: 0

Operating Frequency 5320 MHz

Channel No. 64 Ch

Frequency Reading @ A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin = Measurement

[MHz] dBuv [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5350 46.72 7.51 H 54.23 73.98 19.75 PK
5350 33.88 7.51 H 41.39 53.98 12.59 AV
5350 47.32 7.51 \% 54.83 73.98 19.15 PK
5350 34.27 7.51 v 41.78 53.98 12.20 AV
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Band:

Operation Mode:
Transfer MCS Index:
Operating Frequency

Channel No.

UNII 2C

802.11 ac_VHT20

0

5500 MHz

100 Ch

Report No. HCT-RF-2102-FI004

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin =~ Measurement
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5460 46.42 8.15 H 54.57 73.98 19.41 PK
5460 32.99 8.15 H 41.14 53.98 12.84 AV
5470 46.95 8.21 H 55.16 68.20 13.04 PK
5460 45.73 8.15 % 53.88 73.98 20.10 PK
5460 32.34 8.15 v 40.49 53.98 13.49 AV
5470 46.27 8.21 Vv 54.48 68.20 13.72 PK
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Band: UNII1

Operation Mode: 802.11 n_HT40

Transfer MCS Index: 0

Operating Frequency 5190 MHz

Channel No. 38Ch

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin =~ Measurement

[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5150 44.44 7.81 H 52.25 73.98 21.73 PK
5150 32.47 7.81 H 40.28 53.98 13.70 AV
5150 43.76 7.81 Vv 51.57 73.98 22.41 PK
5150 32.16 7.81 V 39.97 53.98 14.01 AV

Band: UNII1

Operation Mode: 802.11 n_HT40

Transfer MCS Index: 0

Operating Frequency 5310 MHz

Channel No. 62 Ch

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin =~ Measurement

[MHz] dBuv [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5350 46.70 7.51 H 54.21 73.98 19.77 PK
5350 34.39 7.51 H 41.90 53.98 12.08 AV
5350 46.93 7.51 Vv 54.44 73.98 19.54 PK
5350 34.90 7.51 Vv 4241 53.98 11.57 AV
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Band:

Operation Mode:
Transfer MCS Index:
Operating Frequency

Channel No.

UNII 2C

802.11 n_HT40

0

5510 MHz

102 Ch

Report No. HCT-RF-2102-FI004

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin = Measurement
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5460 45.89 8.15 H 54.04 73.98 19.94 PK
5460 33.53 8.15 H 41.68 53.98 12.30 AV
5470 49.67 8.21 H 57.88 68.20 10.32 PK
5460 45.64 8.15 v 53.79 73.98 20.19 PK
5460 32.87 8.15 v 41.02 53.98 12.96 Y
5470 49.39 8.21 v 57.60 68.20 10.60 PK
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Band:

Operation Mode:
Transfer MCS Index:
Operating Frequency

Channel No.

UNII 1

802.11 ac_VHT40

0

5190 MHz

38Ch

Report No. HCT-RF-2102-FI004

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin =~ Measurement
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5150 44.24 7.81 H 52.05 73.98 21.93 PK
5150 32.68 7.81 H 40.49 53.98 13.49 AV
5150 43.93 7.81 Vv 51.74 73.98 22.24 PK
5150 32.15 7.81 V 39.96 53.98 14.02 AV

Band: UNII1

Operation Mode: 802.11 ac_VHT40
Transfer MCS Index: 0

Operating Frequency 5310 MHz
Channel No. 62 Ch

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin =~ Measurement
[MHz] dBuv [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5350 47.22 7.51 H 54.73 73.98 19.25 PK
5350 34.76 7.51 H 42.27 53.98 11.71 AV
5350 47.53 7.51 Vv 55.04 73.98 18.94 PK
5350 35.06 7.51 Vv 42.57 53.98 11.41 AV
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Band:

Operation Mode:
Transfer MCS Index:
Operating Frequency

Channel No.

UNII 2C

802.11 ac_VHT40

0

5510 MHz

102 Ch

Report No. HCT-RF-2102-FI004

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin = Measurement
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5460 47.22 8.15 H 55.37 73.98 18.61 PK
5460 34.22 8.15 H 42.37 53.98 11.61 AV
5470 51.37 8.21 H 59.58 68.20 8.62 PK
5460 46.34 8.15 v 54.49 73.98 19.49 PK
5460 33.53 8.15 v 41.68 53.98 12.30 Y
5470 50.70 8.21 v 58.91 68.20 9.29 PK
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Band: UNII'1

Operation Mode: 802.11 ac_VHT80

Transfer MCS Index: 0
Operating Frequency 5210 MHz
Channel No. 42 Ch

Report No. HCT-RF-2102-FI004

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin =~ Measurement
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5150 44.24 7.81 H 52.05 73.98 21.93 PK
5150 33.92 7.81 H 41.73 53.98 12.25 AV
5150 44.75 7.81 Vv 52.56 73.98 21.42 PK
5150 34.60 7.81 V 4241 53.98 11.57 AV

Band: UNII 2A
Operation Mode: 802.11 ac_VHT80
Transfer MCS Index: 0

Operating Frequency 5290 MHz
Channel No. 58 Ch

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin =~ Measurement
[MHz] dBuv [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5350 46.72 7.51 H 54.23 73.98 19.75 PK
5350 35.88 7.51 H 43.39 53.98 10.59 AV
5350 47.10 7.51 Vv 54.61 73.98 19.37 PK
5350 36.17 7.51 Vv 43.68 53.98 10.30 AV
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Band:

Operation Mode:
Transfer MCS Index:
Operating Frequency

Channel No.

UNII 2C

802.11 ac_VHT80

0

5530 MHz

106 Ch

Report No. HCT-RF-2102-FI004

Frequency Reading = A.F+C.L-A.G+ATT+D.F = ANT. POL Total Limit Margin =~ Measurement
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m]  [dB] Type
5460 47.71 8.15 H 55.86 73.98 18.12 PK
5460 37.42 8.15 H 45.57 53.98 8.41 AV
5470 50.66 8.21 H 58.87 68.20 9.33 PK
5460 47.24 8.15 % 55.39 73.98 18.59 PK
5460 36.58 8.15 v 44.73 53.98 9.25 AV
5470 49.48 8.21 v 57.69 68.20 10.51 PK
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& Test Plots(UNII 1, 2A, 2C)(X-H)

Average Reading (802.11ac(VHT80), Ch.106)
Spectrum 2 (¥X) [@

Ref Level 107.00 depy @ RBW 1 MHz

| Att 10de  SWT 17.2ms @ VBW 10 kHz Mode Sweep
Count 100/100

@ 1Pk Max@2Pk Clrw
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Stop 5.57 GHz

Peak Reading (802.11ac(VHT40), Ch.102)

Spectrum2  (¥) =
Ref Level 107.00 depv @ RBW 1 MHz
|& Att 10de SWT 1ms @ VBW 3 MHz Mode Sweep

Count 100/100
@ 1Pk Max@2Pk Clrw

M1[1] 51.37 dBpv|
100 dBy 5.469480 GHz
90 dBpv
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Stop 5.53 GHz

Note:

Only the worst case plots for Radiated Restricted Band Edge.
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Report No. HCT-RF-2102-FI004

(=] Test Plots(Straddle Channel)
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Spectrum 2
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Ref Level 107.00
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Spectrum 2
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Peak Reading (802.11n_HT20, Ch.144, X-H)
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Peak Reading (802.11ac_VHT20, Ch.144, X-H)

S
‘ Spectrum2 (X () =2
Ref Level 107.00 depY @ RBW 1 MHz

|& Att 10dB SWT 1ms @ YBW 3 MHz Mode Sweep
Count 100/100

@ 1Pk Max@2Pk Clrw

100 dBy
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= |
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40 dBp | Jlﬂhfw L .Wwa 4 Wﬁ(
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Peak Reading (802.11n_HT40, Ch.142, X-H)

¢ X
( Spectrum2 (X () =
Ref Level 107.00 depY @ RBW 1 MHz

|& Att 10dB SWT 1ms @ YBW 3 MHz Mode Sweep
Count 100/100

@ 1Pk Max@2Pk Clrw

100 dBy

PP )
20 dBpy-
10 dBpY: Fll
Start 5.69 GHz 691 pts Stop 6.0 GHz
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Ji ] [ T
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Peak Reading (802.11ac_VHT40, Ch.142, X-H)

Soecteumll spectrum 2 X | lmvl

Ref Level 107.00 depY @ RBW 1 MHz

|& Att 10dB SWT 1ms @ YBW 3 MHz Mode Sweep
Count 100/100

@ 1Pk Max@2Pk Clrw
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Peak Reading (802.11ac_VHT80, Ch.138, X-H)

Soecteumll spectrum 2 X | lmvl

Ref Level 107.00 depY @ RBW 1 MHz

|& Att 10dB SWT 1ms @ YBW 3 MHz Mode Sweep
Count 100/100

@ 1Pk Max@2Pk Clrw

100 dBy

50 dBpy \M

o | WWW b b o o i 4 ; W
i R ey T e Ty

30 dBpv nfdmw “]v T

20 dBpy-

10 dBpY: F‘l

Start 5.65 GHz 691 pts Stop 6.0 GHz

Ji ] (T

Note:

1. Only the worst case plots for Radiated Restricted Band Edge.
2.Red line: 5850 MHz

3. Ambient Noise (Because of ambient noise, We attached only the worst plot without a data table)
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Report No. HCT-RF-2102-FI004

(=] Test Plots(UNII 3)
Peak Reading (802.11a, Ch.149, X-H)
Spectrum 3 @] [@
Ref Level 107.00 depy @ RBW 1 MHz
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Peak Reading (802.11n_HT20, Ch.149, X-H)
Spectrum 3 @] ln%l
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Peak Reading (802.11ac_VHT20, Ch.149, X-H)

Report No. HCT-RF-2102-FI004

Spectrum 3 @] lr'%l
Ref Level 107.00 depY @ RBW 1 MHz
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Peak Reading (802.11n_HT40, Ch.151, X-H)
Bl

Spectrum 3
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Peak Reading (802.11ac_VHT40, Ch.151, X-H)

Spectrum 3 @] lr'%l
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Peak Reading (802.11ac_VHT80, Ch.155, X-H)
Spectrum 3 @] [@
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Peak Reading (802.11a, Ch.165, X-H)

Spectrum 3 @] lr'%l
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Peak Reading (802.11n_HT20, Ch.165, X-H)
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Peak Reading (802.11ac_VHT20, Ch.165, X-H)

Spectrum 3 @] lr'%l

RBW 1 MHz
¥BW 3 MHz Mode Sweep
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Peak Reading (802.11n_HT40, Ch.159, X-H)
Spectrum 3 @] =
Ref Level 107.00 depy @ RBW 1 MHz
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Report No. HCT-RF-2102-FI004

Peak Reading (802.11ac_VHT40, Ch.159, X-H)
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Spectrum 3
@ RBW 1 MHz

Mode Sweep

@ 1Pk Max@2Pk Clrw

Limit ¢heck 5G U-NII-3 HIBKS S
100 BHpR AR L=MIL=3 HIGH ~—~DARS

kx‘_\
30 dBpv A
.
R .
T
™
N\
n ‘\\

o e T e T
30 depv W\Iwh ,,
20 dBpy
10 dBpv Fll
Start 5.775 GHz 691 pts Stop 6.0 GHz

I

) CRRRRRAED e

Peak Reading (802.11ac_VHT80, Ch.155, X-H)

Spectrum 3 @]
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Note :

1. Only the worst case plots for U-NII-3 Out of Band e.i.r.p Emission.

2. U-NII-3 Low & High Band Edge RedLine is Final Test Limit about factor value compensation.
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10.10 RECEIVER SPURIOUS EMISSIONS

Frequency Range : Below 1 GHz

Frequency Reading  Ant.factor Cableloss | Ant.POL Total Limit Margin
MHz dBuV/m dBm/m dBm (H/V) dBuV/m dBuV/m dB

No Critical peaks found

Note:

1. Radiated emissions measured in frequency range from 30 MHz to 1000 MHz were made

with an instrument using Quasi peak detector mode.

Frequency Range : Above 1 GHz

Frequency Reading  Ant.factor Cableloss | Ant.POL Total Limit Margin
MHz dBuV/m dBm/m dBm (H/V) dBuV/m dBuV/m dB

No Critical peaks found
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11. LIST OF TEST EQUIPMENT

Conducted Test

Report No. HCT-RF-2102-FI004

. Calibration Calibration .
Manufacturer Model / Equipment Serial No.
Date Interval
Rohde & Schwarz  ENV216/ LISN 09/04/2020 Annual 102245
Rohde & Schwarz ESR/ EMI Test Receiver 09/16/2020 Annual 101910
ESPEC SU-642 /Temperature Chamber 07/30/2020 Annual 0093000718
Agilent N9020A / Signal Analyzer 05/11/2020 Annual MY51110085
Agilent N9030A / Signal Analyzer 03/23/2020 Annual MY49432108
Agilent N1911A / Power Meter 04/07/2020 Annual MY45100523
Agilent N1921A / Power Sensor 06/08/2020 Annual MY57820067
Agilent 87300B / Directional Coupler 11/10/2020 Annual 3116A03621
Hewlett Packard 11667B / Power Splitter 02/14/2020 Annual 10545
HP E3632A / DC Power Supply 09/16/2020 Annual MY40004427
8493C / Attenuator(10 dB)(DC-26.5
HP 06/26/2020 Annual 07560
GHz)
8493C / Attenuator(10 dB)(DC-26.5
HP 07/03/2020 Annual 08285
GHz)
Rohde & Schwarz  18N-20dB / Attenuator(20 dB) 03/23/2020 Annual 8
Rohde & Schwarz = EMC32 / Software N/A N/A N/A
FCC WLAN&BT&BLE Conducted Test
HCT CO,, LTD. N/A N/A N/A
Software v3.0
Note:

1. Equipment listed above that calibrated during the testing period was set for test after the

calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is
completed before equipment expiration date.
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Radiated Test

Report No. HCT-RF-2102-FI004

Calibration

Calibration

Manufacturer Model / Equipment Date Interval Serial No.
Innco system C03000 / Controller(Antenna mast) N/A N/A C0O3000-4p
Innco system MA4640/800-XP-EP / Antenna Position Tower N/A N/A N/A
Audix EM1000 / Controller N/A N/A 060520
Audix Turn Table N/A N/A N/A
TNM system Eiit/l;)(:lleBr/Amp & Filter Bank Switch N/A N/A N/A
Schwarzbeck Loop Antenna 05/18/2020 Biennial 1513-175
Schwarzbeck VULB 9168 / Hybrid Antenna 08/02/2019 Biennial 01039
Schwarzbeck BBHA 9120D / Horn Antenna 08/01/2019 Biennial 9120D-1151
Schwarzbeck Eilr_'nAirl'nzgn/nauS GHz ~ 40 GHz) 04/29/2019 Biennial BBHA9170342
Rohde & Schwarz FSP(10 Hz ~ 40 GHz) / Spectrum Analyzer 05/13/2020 Annual 101055
Wainwright . §

Instrumegnts \éVaRnC;\éi?gg/gﬁfjs 2370/2520-60/12SS / 01/06/2021 Annual )
:/:]I::rln:'eg:; \éVaRncj\ése jlfcot/ ?ﬁfeor"m/ 50-8EEK/ 02/10/2020  Annual 1
CERNEX CBL18265035 / Power Amplifier 12/04/2020 Annual 22966
CERNEX CBL26405040 / Power Amplifier 03/23/2020 Annual 25956
TNM system FBSM-05B / HPF(3~18GHz) + LNA1(1~18GHz)  01/20/2021 Annual F6
TNM system FBSM-05B / ATT(10dB) + LNA1(1~18GHz) 01/20/2021  Annual None
TNM system FBSM-05B / ATT(3dB) + LNA1(1~18GHz) 01/20/2021  Annual None
TNM system FBSM-05B / LNA1(1~18GHz) 01/20/2021 Annual 25540
TNM system FBSM-05B / HPF(7~18GHz) + LNA2(6~18GHz)  01/20/2021 Annual 28550
TNM system FBSM-05B / Thru(30MHz ~ 18GHz) 01/20/2021 Annual None
Weinschel 2-3 / Attenuator (3 dB) 10/07/2020 Annual BR0617
H+S 5910-N-50-010 / Attenuator(10 dB) 10/28/2020 Annual None
Rohde & Schwarz ESCI / Test Receiver 06/10/2020 Annual 100584

Note:

1. Equipment listed above that calibrated during the testing period was set for test after the

calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is
completed before equipment expiration date.

3. Espectially, all antenna for measurement is calibrated in accordance with the requirements of
C63.5(Version : 2017).
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12. ANNEXA_TEST SETUP PHOTO

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

No. Description

1 HCT-RF-2102-F1004-P
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