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History of this test report

Report No. Version Description Issued Date

FR1N2902-02 01 Initial issue of report May 26, 2022
Revised typo.

FR1N2902-02 02 (This report is the latest version replacing for the Aug. 17, 2022

report issued on May 26, 2022.)

Revised typo.
FR1N2902-02 03 (This report is the latest version replacing for the Aug. 18, 2022
report issued on Aug. 17, 2022.)

Revised typo.
FR1N2902-02 04 (This report is the latest version replacing for the Aug. 22, 2022
report issued on Aug. 18, 2022.)
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SPORTON LAB.

Summary of Test Result

g;%osré Régf’stg' Test Items (PARSeSsllljzl,:IL) Remark
1.1.2 15.203 | Antenna Requirement PASS -
1.1.5 | 15.517(a) | Operational Restriction PASS -
3.1 15.207 |AC Power-line Conducted Emissions PASS -
3.2 15.517(b) | UWB Bandwidth PASS -
3.3 15.517(e) | Peak Emissions within a 50 MHz Bandwidth PASS -
3.4 /11,5521177((3)) Radiated Emissions PASS -

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the regulation
limits or requirements declared by manufacturers.

Comments and explanations:

None

Reviewed by: Sam Tsai

Report Producer: Michelle Tsai
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1 General Description

1.1 Information
1.1.1 RF General Information
RF General Information
Frequency Range Transmit Chains
(MH2) Mode Ch. Freq. (MHz) Channel Number (Nmy)
UwWB 6489.6 5[1] 1
3100-10600
uwB 7987.2 9[1] 1
Note 1: UWB uses BPSK modulation.
1.1.2 Antenna Information
Ant. Brand Model Name Antenna Type Connector
1 WNC N/A PIFA I-PEX
Gain (dBi)
Ant. | Port
6489.6 MHz 7987.2 MHz
1 1 4.7 4.7
For UWB function:
Ant. 1 (port 1) could transmit/receive.
1.1.3 Type of EUT
Operational Condition
EUT Power Type From Adapter
Type of EUT
X | stand-alone
[] | Combined (EUT where the radio part is fully integrated within another device)
Combined Equipment - Brand Name / Model No.:
[] |Plug-in radio (EUT intended for a variety of host systems)
Host System - Brand Name / Model No.:
[] |Other:
1.1.4 Test Signal Duty Cycle
Mode DC DCF(dB) T(s) VBW(Hz) 2 1/T
Ultra Wide Band 1 0 n/a (DC>=0.98) | n/a (DC>=0.98)

Note. If DC < 0.98, the DCF was added while measuring Output power and PSD.
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1.1.5 Operational Restriction

=13
L e
HERE
. . & o | £
Operation Restriction v | 3|3
= [}
= | 8| =
I
E| 2|23
S| = | 8|5
2|38
X Indoor UWB devices & Fixed indoor infrastructure
Must be capable of operation only indoors. The necessity to operate with a fixed indoor |X] [[] | |X

infrastructure. [A transmitter that had been connected to the AC power lines and
operates solely through the AC mains. Or The device under test operates solely
through USB port of a PC. It is not intended to operate from any other power source
and be considered sufficient to demonstrate a fixed indoor infrastructure]

X Emissions from equipment

The emissions from equipment operated shall not be intentionally directed outside of |[[XI |[] |[] (X
the building in which the equipment is located, such as through a window or a
doorway, to perform an outside function, such as the detection of persons about to
enter a building. [The applicant has been informed of this requirement.]

X Outdoor mounted antennas

The use of outdoor mounted antennas, e.g., antennas mounted on the outside of a|X |[] [0 |X
building or on a telephone pole, or any other outdoors infrastructure is prohibited. [The
applicant has been informed without any outdoor mounted antennas.]

X Field disturbance sensors install

Field disturbance sensors installed inside of metal or underground storage tanks are |[[] (X | |X
considered to operate indoors provided the emissions are directed towards the
ground. [Not applicable for this client.]

X A communications system shall transmit only

A communications system shall transmit only when the intentional radiator is sending | |[] |X |
information to an associated receiver. [The applicant has been informed of this
requirement and is clearly stated on the user manual.]
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1.2 Testing Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

. 47 CFR FCC Part 15

. ANSI C63.10-2013

The following reference test guidance is not within the scope of accreditation of TAF:

. KDB 393764 D01 v02

. KDB 412172 D01 v01r01

1.3 Testing Location Information

Test Lab. : Sporton International Inc. Hsinhua Laboratory

X Hsinhua ADD: No.52, Huaya 1st Rd., Guishan Dist., Taoyuan City 333411, Taiwan (R.O.C.)
(TAF: 3785) | TEL: 886-3-327-3456 ‘ FAX: 886-3-327-0973
Test site Designation No. TW3785 with FCC.
Test Condition Ui STl T?St Test Environment Test Date
No. Engineer
AC Conduction CO04-HY Daniel Lin 22.1~22.9°C / 52~55% 22/Mar/2022
RF Conducted THO6-HY Johnny Yu 20.1~25.6°C / 54~62% 21/Mar/2022
Radiated 03CHO2-HY Daniel Lin 20.4~24.7°C | 51~67% 18/Mar/2022~19/Mar/2022
Radiated 03CHO2-HY Daniel Lin 20.3~23.5°C / 48~64% 01/Aug/2022~15/Aug/2022
H Wen 33rd. ADD: No.14-1, Ln. 19, Wen 33rd St., Guishan Dist., Taoyuan City 333010, Taiwan
St. (R.O.C)
(TAF: 3785) | TEL: 886-3-318-0787 ‘ FAX: 886-3-318-0287

Test site Designation No. TW0008 with FCC.

1.4 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence
level (based on a coverage factor (k=2)

Test Iltems Uncertainty Remark
Conducted Emission (150kHz ~ 30MHz) 0.9dB Confidence levels of 95%
Radiated Emission (9kHz ~ 30MHz) 2.4dB Confidence levels of 95%
Radiated Emission (30MHz ~ 1,000MHz) 3.7dB Confidence levels of 95%
Radiated Emission (1GHz ~ 18GHz) 3.6dB Confidence levels of 95%
Radiated Emission (18GHz ~ 40GHz) 3.5dB Confidence levels of 95%
Conducted Emission 1.0dB Confidence levels of 95%
Temperature 0.41°C Confidence levels of 95%
Humidity 3.4% Confidence levels of 95%
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Test Configuration of EUT

2.1 Test Condition

RF Conducted Abbreviation Remark
TnomVnom Tnom 20°C
- Vnhom 120V

2.2 The Worst Case Configuration

Worst Modulation Used for Conformance Testing

Mode

Transmit Chains (N+x)

Test Channel Frequencies (MHz)

uwB

1

6489.6,7987.2

2.3 The Worse Case Power Setting Parameter

Test Software Version

Tera Term Version 4.76

Mode PowerSetting
Ultra Wide Band_Nss1 1TX -
6489.6MHz 53535353
7987.2MHz 57575757
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2.4 The Worst Case Measurement Configuration

The Worst Case Mode for Following Conformance Tests
Tests Item AC power-line conducted emissions
Condition AC power-line conducted measurement for line and neutral

Operating Mode

CTX

1 Adapter Mode
The Worst Case Mode for Following Conformance Tests
Tests Item Conducted Emissions, UWB Bandwidth

Test Condition

Conducted measurement at transmit chains

Th

e Worst Case Mode for Following Conformance Tests

Tests Item

Peak Emissions within a 50 MHz Bandwidth,
Radiated Emissions

Test Condition

Radiated measurement

If EUT consist of multiple antenna assembly (multiple antenna are used in EUT
regardless of spatial multiplexing MIMO configuration), the radiated test should
be performed with highest antenna gain of each antenna type.

Operating Mode

CTX

1

Adapter Mode

Operating Mode > 1GHz

CTX

Orthogonal Planes of
EUT

X Plane Y Plane Z Plane

Worst Planes of EUT Vv
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2.5 Accessories

Accessories

Bracket ‘Brand Name ‘ Model Name -

Reminder: Regarding to more detail and other information, please refer to user manual.

2.6 Support Equipment

Support Equipment — AC Conduction and Radiated

No. Equipment Brand Name Model Name FCCID Remark

1 Adapter Powertron Electronics | PA1045-120HIB300 - Provided by Customer

Support Equipment — Conducted

No. Equipment Brand Name Model Name FCCID Remark
1 Notebook DELL E5410 - -
2 Adapter for NB DELL HAG65NM130 - -
3 Adapter Powertron Electronics | PA1045-120HIB300 - Provided by Customer
TEL : 886-3-3273456 Page Number : 10 of 20
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2.7 Test Setup Diagram

Test Setup Diagram — AC Line Conducted Emission Test

2

AC Mains

| .

| Adapter |

Power Box

Item

Connection Shielded Length(m) Remark
1 AC Power cable No 1.8 -
2 DC Power cable No 15 -
Test Setup Diagram - Radiated Test
2
1
Adapter
” Power Box
Item Connection Shielded Length(m) Remark
1 AC Power cable No 1.8 -
2 DC Power cable No 1.5 -
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3 Transmitter Test Result

3.1 AC Power-line Conducted Emissions

3.1.1 AC Power-line Conducted Emissions Limit

AC Power-line Conducted Emissions Limit

Frequency Emission (MHz) Quasi-Peak Average
0.15-0.5 66 - 56 * 56 - 46 *

0.5-5 56 46

5-30 60 50

Note 1: * Decreases with the logarithm of the frequency.

3.1.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.1.3 Test Procedures

Test Method

X Refer as ANSI C63.10-2013, clause 6.2 for AC power-line conducted emissions.

3.1.4 Measurement Results Calculation

The measured Level is calculated using:

Corrected Reading: Raw(Read Level) +LISN(LISN Factor) + CL(Cable Loss) + AT (Attenuator).
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3.1.5 Test Setup

AC Power-line Conducted Emissions

cm

h Bonded o Grounplane -
1—Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and forth in
the center forming a bundle 30 cm to 40 cm long.
2—The /O cables that are not connected to an accessory shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length shall not
exceed 1 m.
3—EUT connected to one LISN. Unused LISN measuring port connectors shall be terminated in 50Qloads.
LISN may be placed on top of, or immediately beneath, reference ground plane.
3.1—All other equipment powered from additional LISN(S).
3.2—A multiple-outlet strip may be used for multiple power cords of non-EUT equipment.
3.3—LISN at least 80 cm from nearest part of EUT chassis.
4—Non-EUT components of EUT system being tested.
5—Rear of EUT, including peripherals, shall all be aligned and flush with edge of tabletop.
6—Edge of tabletop shall be 40 cm removed from a vertical conducting plane that is bonded to the ground
plane.
7—Antenna can be integral or detachable. If detachable, then the antenna shall be attached for this test.

3.1.6 Test Result of AC Power-line Conducted Emissions

Refer as Appendix A
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3.2 UWB bandwidth
3.2.1 UWB bandwidth Limit

UWB bandwidth Limit

X UWB bandwidth = 500 MHz or Fractional bandwidth = 0.2; Fractional bandwidth = 2(fy—f,)/ (fy + f.)

3.2.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.2.3 Test Procedures

Test Method

X For the UWB bandwidth shall be measured using one of the options below:

XI Refer as ANSI C63.10, clause 6.9.3 and clause 10.1 for UWB bandwidth testing.

3.2.4 Test Setup

UWB Bandwidth

| = 5 e

Spectrum
Analyzer

3.2.5 Test Result of UWB Bandwidth
Refer as Appendix B
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3.3 Peak Emissions within a 50 MHz Bandwidth
3.3.1 Peak Emissions within a 50 MHz Bandwidth Limit

Peak Emissions within a 50 MHz Bandwidth Limit

Peirp = 0 dBm/50MHz

3.3.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.3.3 Test Procedures

Test Method

X] Peak Emissions within a 50 MHz Bandwidth

Refer as ANSI C63.10, clause 10.3.1 for radiated measurement procedure testing.

Refer as ANSI C63.10, clause 10.3.2 for measurement distance is 3m.

Refer as ANSI C63.10, clause 10.3.4 for peak detector procedure testing.

MK XX

Refer as ANSI C63.10, clause 10.3.6 for bandwidth conversion of peak power.
EIRPsomuz = EIRPomnz — 20 log(20MHz/50MHZ)

3.3.4 Test Setup

Peak Emissions

Semi Anechoic Chamber

VYNKRALILET NN ALLEE SINNNALGEE NN AdddT

Radio
Absorbing

Material T 7:
bore sight
Antenna ‘ 4
Wy

im

Absorbing
Max. 0.3m

Spectrum
Analyzer
[ Metal Ground Plane ]
3.3.5 Test Result of Peak Emissions within a 50 MHz Bandwidth
Refer as Appendix C
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3.4 Radiated Emissions

3.4.1 Radiated Emissions Limit

Radiated Emissions below 960MHz and Emissions from Digital Circuitry Limit

Frequency Range (MHz)| Field Strength (uV/m) |Field Strength (dBuV/m)| Measure Distance (m)
0.009~0.490 2400/F(kHz) 48.5-13.8 300
0.490~1.705 24000/F(kHz) 33.8-23 30

1.705~30.0 30 29 30
30~88 100 40 3
88~216 150 43.5 3

216~960 200 46 3
Above 960 500 54 3

Note 1: Test distance for frequencies at or above 30 MHz, measurements may be performed at a distance
other than the limit distance provided they are not performed in the near field and the emissions to
be measured can be detected by the measurement equipment. When performing measurements at
a distance other than that specified, the results shall be extrapolated to the specified distance using
an extrapolation factor of 20 dB/decade (inverse of linear distance for field-strength measurements,
inverse of linear distance-squared for power-density measurements).

Note 2: Test distance for frequencies at below 30 MHz, measurements may be performed at a distance
closer than the EUT limit distance; however, an attempt should be made to avoid making
measurements in the near field. When performing measurements below 30 MHz at a closer distance
than the limit distance, the results shall be extrapolated to the specified distance by either making
measurements at a minimum of two or more distances on at least one radial to determine the proper
extrapolation factor or by using the square of an inverse linear distance extrapolation factor (40
dB/decade). The test report shall specify the extrapolation method used to determine compliance of

the EUT.
Radiated Emissions above 960MHz Limit
Frequency Range (MHz) EIRP (dBm)
960-1610 -75.3
1610-1990 -53.3
1990-3100 -51.3
3100-10600 -41.3
Above 10600 -51.3
Radiated Emissions in GPS Bands Limit
Frequency Range (MHz) EIRP (dBm)
1164-1240 -85.3
1559-1610 -85.3

3.4.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.
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3.4.3 Test Procedures

Test Method for Radiated Emissions above 960MHz

X Radiated Emissions above 960MHz

X Refer as ANSI C63.10, clause 10.3.1 for radiated measurement procedure testing.

X Refer as ANSI C63.10, clause 10.3.2 for measurement distance is 3m. In some cases, it may be
necessary to measure the radiated UWB emissions at a closer distance to obtain enough signal
and margin to overcome the measurement system noise floor. Distance extrapolation factor = 20
log (test distance [X m]/specific distance [3 m]) (dB)

XI Refer as ANSI C63.10, clause 10.3.4 for rms detector procedure testing.

X Refer as ANSI C63.10, clause 10.3.7 for evaluating AVG-PSD (RBW=1MHz).

X Refer as ANSI C63.10, clause 10.3.10 for evaluating AVG-PSD in GPS Band (RBW=1kHz).

X For radiated measurement.

XI Refer as KDB 412172, clause 2.2 following eirp can be used radiated test configuration.

X Refer as KDB 412172, clause 5 following eirp can be directly determined using the field strength.

[l Refer as KDB 412172, clause 6 following eirp can be used signal/antenna substitution techniques.

Test Method for Radiated Emissions below 960MHz and Emissions from Digital Circuitry

XI Measurements may be performed at a distance other than the limit distance provided they are not
performed in the near field and the emissions to be measured can be detected by the measurement
equipment. When performing measurements at a distance other than that specified, the results shall be
extrapolated to the specified distance using an extrapolation factor of 20 dB/decade (inverse of linear
distance for field-strength measurements, inverse of linear distance-squared for power-density
measurements).

X For the transmitter unwanted emissions shall be measured using following options below:

XI Refer as ANSI C63.10, clause 4.1.4.2.3 (Reduced VBW) — Duty cycle = 100%.

[ ] Refer as ANSI C63.10, clause 4.1.4.2.4 average value of pulsed emissions. Adjusted by a “duty
cycle correction factor”, derived from 20log (dwell time/100 ms). Average emission = peak
emission + 20 log (duty cycle).

X Refer as ANSI C63.10, clause 4.1.4.2.2 measurement procedure peak limit.

X For radiated measurement.

XI Refer as ANSI C63.10, clause 6.4 for radiated emissions below 30 MHz and test distance is 3m.

XI Refer as ANSI C63.10, clause 6.5 for radiated emissions 30 MHz to 1 GHz and test distance is 3m.

XI Refer as ANSI C63.10, clause 6.6 for radiated emissions above 1 GHz and test distance is 3m.

X The any unwanted emissions level shall not exceed the fundamental emission level.

3.4.4 Measurement Results Calculation

The measured Level is calculated using:
Corrected Reading: Raw(Read Level) + AF(Antenna Factor) + CL(Cable Loss) - PA(Preamp Factor)
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3.45 Test Setup

Radiated Emissions above 960MHz

Semi Anechoic Chamber

IINKKALLLE SNNNNAALET TSI ALLLET SN Addie

Radio
Absorbing

Material T 7(

bore sight
Antenna

4m
A im i —_—
mE ;.ia]
Absorbing [. u e O
Max. 0.3m = -
] Analyzer

Radiated Emissions below 960MHz and Emissions from Digital Circuitry

<

Semi Anechoic Chamber
'f N
Radio
Absorbing
Material
’ 4m
i i
-
Spectrum
Analyzer
[ Metal Ground Plane ]

Magnetic field tests shall be performed in the frequency range of 9 kHz to 30 MHz using a calibrated loop
antenna. Electric field tests shall be performed in the frequency range of 30 MHz to 1000 MHz using a
calibrated bi-log antenna and the frequency range of 1 GHz to 40 GHz using a calibrated horn antenna.

3.4.6 Radiated Emissions (Below 30MHz)

All amplitude of spurious emissions that are attenuated by more than 20 dB below the permissible value has
no need to be reported.

3.4.7 Test Result of Radiated Emissions
Refer as Appendix D
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e % FCC Test Report

SPORTON LAB.

Report No. : FR1N2902-02

4 Test Equipment and Calibration Data

Instrument for Radiated Test

Manufacturer . Calibration Calibration Due
Instrument /Brand Model No. Serial No. Spec. Date Date
3m Semi
Anechoic | SIDT FRANKONIA|  SAC-3M 03CHO2-HY 3°MH§;1GHZ 02/Aug/2021 | 01/Aug/2022
Chamber
3m Semi
Anechoic | SIDT FRANKONIA|  SAC-3M 03CHO2-HY 1GHZ18GH2 1 ou/augiz021 | 31/0ui2022
Chamber
3m Semi
Anechoic | SIDT FRANKONIA|  SAC-3M 03CHO2-HY 1GHZ-18GH2 | 30r0ui2022 20/Jul/2023
Chamber
Signal Analyzer R&S FSV 40 101013 10Hz~40GHz 30/Mar/2021 29/Mar/2022
Signal Analyzer R&S FSP40 100593 9kHz~40GHz 08/Apr/2022 07/Apr/2023
Amplifier Agilent 8447D 2944A11149 100kHz~1.3GHz 29/Jun/2021 28/Jun/2022
Microwave Agilent 84498 3008A02373 1GHz~26.5GHz | 03/Nov/2021 02/Nov/2022
Preamplifier
Bilog Antenna & | SCHAFFNER/ | CBL6112B/ ~
S4B Attentmeo T VTI6109.05 272312 30MHz~1GHz | 04/Sep/2021 | 03/Sep/2022
Double Ridged
Guide Hom | SCHWARZBEC | BBHA9120 D BB%’??}? D 1GHz~18GHz | 04/Jun/2021 03/Jun/2022
Antenna
Double Ridged
Guide Horn SCHWARZBECK | BBHA 9120 D 02268 1GHz ~18GHz 14/Sep/2021 13/Sep/2022
Antenna
Microwave EMC
Preamplifier INSTRUMENT | EMCO51845BE 980241 1GHz~18GHz | 17/May/2021 | 16/May/2022
Microwave EMC
Preamplior INSTRUMENT | EMCO51845BE 980241 1GHz~18GHz | 13/May/2022 | 12/May/2023
RF Cable MVE 400LL MVE-1-0802 9kHz~30MHz | 05/May/2021 | 04/May/2022
RF Cable MVE 400LL MVE-1-0802 30MHz-1GHz | 05/May/2021 | 04/May/2022
RF Cable-R03m | HUBER+SUHNER | SUCOFLEX104 805193/7‘;805192 1GHz~40GHz | O06/Apr/2021 | O05/Apr/2022
RF Cable-R03m | HUBER+SUHNER | SUCOFLEX104 805193’f4+805192 1GHz~40GHz | O01/Apr/i2022 31/Mar/2023
Bro""‘frf’;’r‘]‘i:"r” SCHWARZBECK | BBHA9170 | BBHA9170614 | 15GHz~40GHz | 12/May/2021 | 11/May/2022
Bro"fﬁiﬂi:om SCHWARZBECK | BBHA9170 | BBHA9170221 | 15GHz~40GHz | 18/Mar/2022 17/Mar/2023
Microwave EMC
Premplifier INSTRUMENTS | EM18G40G 060604 18GHz~40GHz | 08/Mar/2022 | 07/Mar/2023
Loop Antenna Teseq HLA 6120 24155 9kHz~30MHz 14/Apr/2021 13/Apr/2022
EMI Test R&S ESR3 102052 OkHz~3.6GHz | 19/Apr/2021 | 18/Apr/2022
Receiver
SENSE-UWB Sporton V5.10.6D N/A N/A N/A N/A
TEL : 886-3-3273456 Page Number - 19 of 20
FAX : 886-3-3270973 Issued Date : Aug. 22, 2022

Report Template No.: HE1-C15 Ver2.1
FCC ID: QXO-AP5010U

Report Version

.04




Report Template No.: HE1-C15 Ver2.1
FCC ID: QXO-AP5010U

Report Version

FCC Test Report Report No. : FR1IN2902-02
SPORTON LAB.
Instrument for AC Conduction
Manufacturer . Calibration Calibration Due
Instrument /Brand Model No. Serial No. Spec. Date Date
EMI Test R&S ESR3 102051 OkHz ~ 3.6GHz | 21/May/2021 | 20/May/2022
Receiver
Two-Line R&S ENV 216 100003 9kHz ~ 30MHz | 18/Feb/2022 17/Feb/2023
V-Network
RF Cable 5m TITAN TITAN COO04-cable-01 | 9 kHz~200MHz 01/Mar/2022 28/Feb/2023
Impuls
Begrenzer SCHWARZBECK VTSD 9561-F 9561-F041 9kHz ~ 30MHz 26/0ct/2021 25/0ct/2022
Pulse Limiter
Software Sporton SENSE-EMI Vv5.10.7 - NCR NCR
NCR: No Calibration Required
nstrument for Conducted Test
Manufacturer . Calibration Calibration Due
Instrument /Brand Model No. Serial No. Spec. Date Date
Signal Analyzer R&S FSV 40 101029 10Hz~40GHz 20/0ct/2021 19/0ct/2022
SMB100A
Signal R&S SMB100A 181147 100kHz~40GHz 21/0ct/2021 20/0ct/2022
Generator
SENSE-UWB Sporton V5.10.6D N/A N/A N/A N/A
TEL : 886-3-3273456 Page Number : 20 of 20
FAX : 886-3-3270973 Issued Date . Aug. 22, 2022
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S L a4 Conducted Emissions at Powerline Appendix A
Summary
Mode Result Type Freq Level Limit Margin Condition
(Hz) (dBuVv) (dBuV) (dB)
Mode 1 Pass QP 150k 57.62 66.00 -8.38 Line
Sporton International Inc. Page No. : Al ofA3
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SPORTON LAB.

Conducted Emissions at Powerline

Appendix A

Result
Mode Result Type Freq Level Limit Margin Condition Comments
(Hz) (dBuV) (dBuV) (dB)
Mode 1 Pass QP 150k 57.62 66.00 -8.38 Line -
Mode 1 Pass AV 150k 39.77 56.00 -16.23 Line -
Mode 1 Pass QP 175.269 53.27 64.70 -11.43 Line -
Mode 1 Pass AV 175.269 34.98 54.70 -19.72 Line -
Mode 1 Pass QP 208.925k 47.80 63.25 -15.45 Line -
Mode 1 Pass AV 208.925k 2991 53.25 -23.34 Line -
Mode 1 Pass QP 451.436k 38.72 56.84 -18.12 Line -
Mode 1 Pass AV 451.436k 28.77 46.84 -18.07 Line -
Mode 1 Pass QP 1.672M 25.71 56.00 -30.29 Line -
Mode 1 Pass AV 1.672M 20.96 46.00 -25.04 Line -
Mode 1 Pass QP 5.407M 2548 60.00 -34.52 Line -
Mode 1 Pass AV 5.407M 20.20 50.00 -29.80 Line -
Mode 1 Pass QP 151.807k 57.18 65.90 -8.72 Neutral -
Mode 1 Pass AV 151.807k 39.14 55.90 -16.76 Neutral -
Mode 1 Pass QP 180.236k 51.50 64.47 -12.97 Neutral -
Mode 1 Pass AV 180.236k 33.18 5447 -21.29 Neutral -
Mode 1 Pass QP 213.989% 46.95 63.06 -16.11 Neutral -
Mode 1 Pass AV 213.989% 30.20 53.06 -22.86 Neutral -
Mode 1 Pass QP 451.436k 40.38 56.84 -16.46 Neutral -
Mode 1 Pass AV 451.436k 32.33 46.84 -14.51 Neutral -
Mode 1 Pass QP 1.706M 27.87 56.00 -28.13 Neutral -
Mode 1 Pass AV 1.706M 23.31 46.00 -22.69 Neutral -
Mode 1 Pass QP 5.927TM 26.22 60.00 -33.78 Neutral -
Mode 1 Pass AV 5.927TM 21.37 50.00 -28.63 Neutral -
Sporton International Inc. Page No. : A2 ofA3
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S L a4 Conducted Emissions at Powerline Appendix A
Conducted Emissions at Powerline_Mode 1
100+ LimQP [~
9%-, @ [
80 LimAv [~
70- A [A
.|_ i i
50~ M["I
40_ |
MR
20- 22/03/2022
10-
0- | | |
150k ™ 10M 30M
Type Freq Level Limit Margin Factor Condition  Comment Raw LISM CL AT
(Hz) (dBuv) | (dBuv) | (dB) (dE) (dBuv) | (dB) (dE) (dE)
ap 150k 57.62 6.00  -8.32 19.63 Line - 3799 069 0.02 9.91
AV 150k 39.77 5600 <1623 1963 Line - 2014 969 0.02 9.91
ap 175.260k | 53.27 8470 <1143 1963 Line - 3264 069 0.02 9.91
AV 175.260k | 3498 5470 <1972 1963 Line - 1535 969 0.02 9.91
ap 208925k 47.80 6225  -1545 1963 Line - 2217 969 0.02 9.91
AV 208923k 2991 5325 -23.34 1963 Line - 1028 969 0.02 9.91
ap 451436k 3872 5684 <1812 1963 Line - 1900 968 0.04 9.91
AV 451436k | 2877 4684 1807 19.63 Line - 9.14 9.62 0.04 9.91
ap 1.672M 25.71 5600 -30.20  19.68 Line - 6.02 9.69 0.07 9.92
AV 1.672M 2096 4600 | -2504  19.68 Line - 1.28 9.69 0.07 9.92
ap 5.407M 2548 §0.00  -3452 1981 Line - 5.67 9.74 0.15 9.92
AV 5.407M 2020 5000 -2980 1981 Line - 0.39 9.74 0.15 9.92
Conducted Emissions at Powerline_Mode 1
S LimQpP [~
<5 oP [~
o LimAY [~
70- A [A
&0 | J
W
@l
il
30_
20- 22/03/2022
10-
0 | | |
150k ™ 10M 30M
Type Freq Level Limit Margin Factor Condition  Comment Raw LISM CL AT
(Hz) (dBuv) | (dBuv) | (dB) (dE) (dBuv) | (dB) (dE) (dE)
ap 151.807k 5718 §5.00  -872 19.67 Neutral - 37.51 973 0.02 9.91
AV 151,807k 3914 5590 -1676  19.67 Neutral - 1947 973 0.02 9.91
ap 180.236k | 5150 8447  -1297 1966 Neutral - 384 om 0.02 9.91
AV 180.236k 3318 5447 -21.20 1966 Neutral - 1252 9m 0.02 9.91
ap 213920k 4695 6206  -1611  19.66 Neutral - 2729 |9m 0.02 9.91
AV 213980k 30.20 53.06  -2286  19.66 Neutral - 1054 972 0.02 9.91
ap 451436k | 40.38 5684 -1646 1967 Neutral - 20.71 9.72 0.04 9.91
AV 451436k 3233 4684 1451 19.67 Neutral - 1266 972 0.04 9.91
ap 1.706M 27.87 5600 -2813 1973 Neutral - 8.14 9.74 0.07 9.92
AV 1.706M 2231 4600 2269 1973 Neutral - 3.58 9.74 0.07 9.92
ap 5.927M 2622 §0.00  -33.78  19.89 Neutral - 6.32 9.82 0.15 9.92
AV 5.927M 2137 5000 -28.63  19.89 Neutral - 1.48 9.82 0.15 9.92
Sporton International Inc. Page No. A3 of A3
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SPORTON LAB. E B W

Appendix B

Summary
Mode Max-N dB Max-OBW ITU-Code Min-N dB Min-OBW
(Hz) (Hz) (Hz) (Hz)
3.1-10.6GHz

Ultra Wide Band_Nss1_1TX 544.752M 619.322M 619MD1D 514.8M 618.699M
Max-N dB = Maximum 10dB down bandwidth
Max-OBW = Maximum 99% occupied bandwidth;
Min-N dB = Minimum 10dB down bandwidth
Min-OBW = Minimum 99% occupied bandwidth;
Sporton International Inc. Page No. : BlofB3
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SPORTON LAB.

Appendix B

Result
Mode Result Limit Port 1-N dB Port 1-OBW
(Hz) (Hz) (Hz)
Ultra Wide Band_Nss1_1TX - - -
6489.6MHz_TnomVnom Pass 500M 544.752M 618.699M
7987.2MHz_TnomVnom Pass 500M 514.8M 619.322M
Port X-N dB = Port X 10dB down bandwidth
Port X-OBW = Port X 99% occupied bandwidth
Sporton International Inc. Page No. : B2ofB3
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sposToN LaB. Appendix B
Ultra Wide Band _Nss1_1TX OBW
6489.6MHz 21,03/2022
(o 1[ = ! : |
6.4896GHz -30- | :
Span H
g -35- : :
1.248GHz | :
RBW -40- y
1MHz 45 . .
VBW 5 :
ez || 20 E :
Sweep Time -55-] i E
100ms 60 '
Detector Type ' :
Peak -63- ' :
[ -0- 1 | :I 1 1 1 1 1 ! 1 [ 11
Port1 [ 5.8636G &G 8.1G 6.2G B.3G B4G 6.3G 6.6G 6.7G 6.8G 8.9G TG 7.1136G
10dB{Hz) FI-10dB{Hz} Fh-10dB(Hz) OBW{Hz) FI-OBW{Hz) | Fh-OBW({Hz) Limit(Hz) Port
344,752M £.226272G | B.771024G 618.699M £.190853G | £.809532G 500M 1
Ultra Wide Band Nss1 1TX OBW
7987.2MHz 71/03/2022
= ) s .
7.9872GHz -30-
Span 35
1.248GHz
=A0-
REW
MHz s
YEW -30-
TMHz e
Sweep Time
-60-
l100ms |
Detector Type -85
Peak -0
I ERT 1 1 : 1 I I 1 | 1 T 1 1 1
Port1 | 7.3632G 7.5G 7.6G TG 7.8G 79G 3G 8.1G 832G 8.3G 8.4G 8.5G 8.6112G
10dB{Hz) FI-10dB({Hz} Fh-10dB(Hz) OBW{Hz) FI-OBW({Hz) | Fh-OBW(Hz) Limit(Hz) Port
514.8M 77244066 | 8.23929665 619.322M  T.B59764G | 8.279086G | 500M 1
Sporton International Inc. Page No. B3 of B3
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SPORTON LAB. P S D-PK

Appendix C

Summary
Mode EIRP PD
(dBm/50MHz)
3.1-106GHz
Ultra Wide Band_Nss1_1TX -0.16
SPORTON INTERNATIONAL INC. Page No. : C1ofC2
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SPORTON LAB. P S D-PK

Appendix C

Result
Mode Result Raw Factor Correction Factor EIRP PD EIRP PD Limit
(dBuV/m) (dB) (dB) (dBm/50MHz) (dBm/50MHz)
Ultra Wide Band_Nss1_1TX
6489.6MHz Pass 7472 12.16 7.96 -0.36 0
7987.2MHz Pass 732 13.88 7.96 -0.16 0
EIRP PD= Raw + Factor + Correction factor
Factor = Antenna Factor + Cable loss —Preamp
Correction Factor = 20*1og(50/20) = 7.96
SPORTON INTERNATIONAL INC. Page No. : C2ofC2
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seorron 1as. ROE TX below 1GHz Appendix D.1
Summary
Mode Result Type Freq Level Limit Margin Dist Condition Azimuth Height Comments
(Hz) (dBuV/im) (dBuV/m) (dB) (m) () (m)
7.25-1025GHz
Ultra Wide Band_Nss1_1TX Pass PK 33.88M 3573 40.00 -4.27 3 Horizontal 360 1.00
Sporton International Inc. Page No. : D1 of D6
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sromron s, ROE TX below 1GHz Appendix D.1
Result
Mode Result Type Freq Level Limit Margin Dist Condition Azimuth Height Comments
(Hz) (dBuV/im) (dBuV/m) (dB) (m) () (m)
Ultra Wide Band_Nss1_1TX - - - - - - - -
6489.6MHz Pass PK 95.96M 34.15 43.50 -9.35 3 Vertical 0 1.00
6489.6MHz Pass PK 280.26M 28.57 46.00 -17.43 3 Vertical 0 1.00
6489.6MHz Pass PK 456.8M 2522 46.00 -20.78 3 Vertical 0 1.00
6489.6MHz Pass PK 546.04M 26.94 46.00 -19.06 3 Vertical 0 1.00
6489.6MHz Pass PK 644.98M 2123 46.00 -18.77 3 Vertical 0 1.00
6489.6MHz Pass QP 33.88M 3545 40.00 -4.55 3 Vertical 50 1.00
6489.6MHz Pass PK 33.88M 3573 40.00 -4.27 3 Horizontal 360 1.00
6489.6MHz Pass PK 92.08M 32.66 43.50 -10.84 3 Horizontal 360 1.00
6489.6MHz Pass PK 270.56M 2945 46.00 -16.55 3 Horizontal 360 1.00
6489.6MHz Pass PK 371.44M 2458 46.00 -21.42 3 Horizontal 360 1.00
6489.6MHz Pass PK 458.74M 26.11 46.00 -19.89 3 Horizontal 360 1.00
6489.6MHz Pass PK 722.58M 3017 46.00 -15.83 3 Horizontal 360 1.00
7987.2MHz Pass PK 33.88M 34.17 4350 -9.33 3 Vertical 0 1.00
7987.2MHz Pass PK 278.32M 27.05 46.00 -18.95 3 Vertical 0 1.00
7987.2MHz Pass PK 480.08M 24.76 46.00 2124 3 Vertical 0 1.00
7987.2MHz Pass PK 571.26M 26.45 46.00 -19.55 3 Vertical 0 1.00
7987.2MHz Pass PK 674.08M 26.88 46.00 -19.12 3 Vertical 0 1.00
7987.2MHz Pass QP 33.88M 3524 40.00 -4.76 3 Vertical 55 1.00
7987.2MHz Pass PK 33.88M 32.98 40.00 -7.02 3 Horizontal 360 3.00
7987.2MHz Pass PK 90.14M 32.70 43.50 -10.80 3 Horizontal 360 3.00
7987.2MHz Pass PK 276.38M 29.54 46.00 -16.46 3 Horizontal 360 3.00
7987.2MHz Pass PK 412.18M 2426 46.00 -21.74 3 Horizontal 360 3.00
7987.2MHz Pass PK 561.56M 26.23 46.00 -19.77 3 Horizontal 360 3.00
7987.2MHz Pass PK 794.36M 2827 46.00 -17.73 3 Horizontal 360 3.00
Sporton International Inc. Page No. D2 of D6

Report No. :

FR1N2902-02




seorron 1as. ROE TX below 1GHz Appendix D.1
Ultra Wide Band_Nssl1_1TX
19/03/2022
6489.6MHz_Adapter
80- Lim.QP [
70- QP [~
o Limav [~
50- AV =
o—r ] ’
20—
20+
10+
0_
_10_
_EU_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30M  100M 150M 200M 250M 300M 350M 400M 4500 500M 550M G0OM G50M T00M T750M 800M 850M 900M 950M  1G
Type Freq Level Limnit Margin Factor Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m)  (dBuV/m) (dB) (dB) (m) ! (m) (dBuV) | (dE) (dB) (dB)
PK 95.96M 3415 43.50 -9.35 -11.00 3 Vertical | 0 1.00 4515 1537 1.40 7771
PK 280.26M | 28.57 46.00 -17.43 675 3 Vertical | 0 1.00 35.32 18.01 2.28 27.04
PK 456.8M 2522 46.00 -20.78 -311 3 Vertical | 0 1.00 28.33 22.08 292 2811
PK 546.04M | 2694 46.00 -19.06 -149 3 Vertical | 0 1.00 2843 2365 318 2832
PK 64498M | 27.23 46.00 -18.77 -0.54 3 Vertical | 0 1.00 77 2424 244 2822
QP 33.88M 35.45 40.00 -4.55 -510 3 Vertical | 50 1.00 40.55 111 0.90 2711
Sporton International Inc. Page No. D3 of D6
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seorron 1as. ROE TX below 1GHz Appendix D.1
Ultra Wide Band_Nssl1_1TX
19/03/2022
6489.6MHz_Adapter
80- Lim.QP [
70- QP [~
o Limav [~
50- AV =
40— \ )
20—
20+
10+
0_
_10_
_EU_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30M  100M 150M 200M 250M 300M 350M 400M 4500 500M 550M G0OM G50M T00M T750M 800M 850M 900M 950M  1G
Type Freq Level Limnit Margin Factor Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m)  (dBuV/m) (dB) (dB) (m) ! (m) (dBuV) | (dE) (dB) (dB)
PK 33.88M 35713 40.00 -4.27 -510 3 Horizontal 360 1.00 4083 111 0.90 2711
PK 92.08M 32.66 43.50 -10.34 -11.89 3 Horizontal 360 1.00 44.55 14.55 1.37 7781
PK 270.56M | 29.45 46.00 -16.55 674 3 Horizontal 360 1.00 36.19 18.06 2.24 27.04
PK I7L44M | 2458 46.00 -21.42 -488 3 Horizontal 360 1.00 29.46 2001 263 77.52
PK 45874M | 2611 46.00 -19.39 -305 3 Horizontal 360 1.00 29.16 2214 293 2812
PK 722.58M | 3017 46.00 1583 0.2 3 Horizontal 360 1.00 3015 2453 365 2816
Sporton International Inc. Page No. D4 of D6

Report No. :

FR1N2902-02




seorron 1as. ROE TX below 1GHz Appendix D.1
Ultra Wide Band_Nssl1_1TX
19/03/2022
7987.2MHz_Adapter
80- Lim.QP [
70- QP [~
o Limav [~
50- AV =
o—r ] ’
20—
20+
10+
0_
_10_
_EU_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30M  100M 150M 200M 250M 300M 350M 400M 4500 500M 550M G0OM G50M T00M T750M 800M 850M 900M 950M  1G
Type Freq Level Limnit Margin Factor Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m)  (dBuV/m) (dB) (dB) (m) ! (m) (dBuV) | (dE) (dB) (dB)
PK 33.88M 3417 43.50 933 -12.39 3 Vertical | 0 1.00 46.56 1410 1.35 7784
PK 27831M | 2705 46.00 -18.95 677 3 Vertical | 0 1.00 3382 18.00 2.27 27.04
PK 430.08M | 2476 46.00 -21.24 -261 3 Vertical | 0 1.00 737 2262 a0 28.24
PK 571.26M | 26.45 46.00 -19.55 -119 3 Vertical | 0 1.00 27564 2391 3.27 2837
PK 67408M | 26.38 46.00 -19.12 -0.50 3 Vertical | 0 1.00 77.38 2420 352 2822
QP 33.88M 3524 40.00 -4.76 -510 3 Vertical | 55 1.00 4034 111 0.90 2711
Sporton International Inc. Page No. D5 of D6
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seorron 1as. ROE TX below 1GHz Appendix D.1
Ultra Wide Band_Nssl1_1TX
19/03/2022
7987.2MHz_Adapter
80- Lim.QP [
70- QP [~
o Limav [~
50- AV =
40— \ )
20—
20+
10+
0_
_10_
_EU_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30M  100M 150M 200M 250M 300M 350M 400M 4500 500M 550M G0OM G50M T00M T750M 800M 850M 900M 950M  1G
Type Freq Level Limnit Margin Factor Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m)  (dBuV/m) (dB) (dB) (m) ! (m) (dBuV) | (dE) (dB) (dB)
PK 33.88M 3298 40.00 -7.02 -510 3 Horizontal 360 300 38.08 111 0.90 2711
PK 90.14M 3270 43.50 -10.80 -12.39 3 Horizontal 360 300 45.09 1410 1.35 7784
PK 276.38M | 29.54 46.00 -16.46 679 3 Horizontal 360 300 36.33 17.93 2.26 27.04
PK 41218M | 24.26 46.00 -21.74 -345 3 Horizontal 360 300 771 7162 278 7785
PK 561.56M | 26.23 46.00 -19.77 112 3 Horizontal 360 300 77.35 24.00 ERZ! 28.35
PK 794.36M | 28.27 46.00 1773 102 3 Horizontal 360 300 27.25 25.06 336 2790
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seomron 1as.  RSE TX above 1GHz Appendix D.2
Summary
Mode Result Type Freq Level Limit Margin Dist Condition Azimuth Height Comments
(Hz) (dBuVim) | (dBuVim) (dB) (m) ©) (m)
7.25-1025GHz
Ultra Wide Band_Nss1_1TX Pass AV 1G 15.02 19.90 -4.88 3 Horizontal 360 1.00
Sporton International Inc. Page No. : D1 of D14
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sromron as. ROE TX above 1GHz Appendix D.2
Result
Mode Result Type Freq Level Limit Margin Dist Condition Azimuth Height Comments
(Hz) (dBuV/im) (dBuV/m) (dB) (m) () (m)
Ultra Wide Band_Nss1_1TX - - - - - - - -
6489.6MHz Pass AV 1G 14.21 19.90 -5.69 3 Vertical 0 1.00
6489.6MHz Pass AV 1.7072G 12.51 41.90 -29.39 3 Vertical 0 1.00
6489.6MHz Pass AV 1.9724G 19.75 41.90 -22.15 3 Vertical 0 1.00
6489.6MHz Pass AV 1G 14.40 19.90 -5.50 3 Horizontal 360 1.00
6489.6MHz Pass AV 1.7208G 13.56 41.90 -28.34 3 Horizontal 360 1.00
6489.6MHz Pass AV 1.9656G 19.47 41.90 -22.43 3 Horizontal 360 1.00
6489.6MHz Pass AV 1.17814G -16.12 9.90 -26.02 3 Vertical 0 1.00
6489.6MHz Pass AV 1.19151G -16.44 9.90 -26.34 3 Vertical 0 1.00
6489.6MHz Pass AV 1.21249G -16.12 9.90 -26.02 3 Vertical 0 1.00
6489.6MHz Pass AV 1.1792G -16.15 9.90 -26.05 3 Horizontal 360 1.00
6489.6MHz Pass AV 1.19562G -16.13 9.90 -26.03 3 Horizontal 360 1.00
6489.6MHz Pass AV 1.21066G -16.12 9.90 -26.02 3 Horizontal 360 1.00
6489.6MHz Pass AV 1.56288G -16.78 9.90 -26.68 3 Vertical 0 1.00
6489.6MHz Pass AV 1.58042G -16.49 9.90 -26.39 3 Vertical 0 1.00
6489.6MHz Pass AV 1.58817G -16.33 9.90 -26.23 3 Vertical 0 1.00
6489.6MHz Pass AV 1.57063G -16.55 9.90 -26.45 3 Horizontal 360 1.00
6489.6MHz Pass AV 1.57899G -16.30 9.90 -26.20 3 Horizontal 360 1.00
6489.6MHz Pass AV 1.59307G -16.36 9.90 -26.26 3 Horizontal 360 1.00
7987.2MHz Pass AV 1G 14.37 19.90 -5.53 3 Vertical 0 1.00
7987.2MHz Pass AV 1.7276G 15.24 41.90 -26.66 3 Vertical 0 1.00
7987.2MHz Pass AV 1.9724G 22.87 41.90 -19.03 3 Vertical 0 1.00
7987.2MHz Pass AV 1G 15.02 19.90 -4.88 3 Horizontal 360 1.00
7987.2MHz Pass AV 1.9588G 2149 41.90 2041 3 Horizontal 360 1.00
7987.2MHz Pass AV 2.4484G 16.15 43.90 -21.75 3 Horizontal 360 1.00
7987.2MHz Pass AV 1.17814G -15.90 9.90 -25.80 3 Vertical 0 1.00
7987.2MHz Pass AV 1.19273G -15.98 9.90 -25.88 3 Vertical 0 1.00
7987.2MHz Pass AV 1.21036G -16.21 9.90 -26.11 3 Vertical 0 1.00
7987.2MHz Pass AV 1.17874G -15.81 9.90 -25.71 3 Horizontal 360 1.00
7987.2MHz Pass AV 1.19394G -15.84 9.90 -25.74 3 Horizontal 360 1.00
7987.2MHz Pass AV 1.21158G -15.96 9.90 -25.86 3 Horizontal 360 1.00
7987.2MHz Pass AV 1.57226G -15.50 9.90 -25.40 3 Vertical 360 1.00
7987.2MHz Pass AV 1.58175G -15.81 9.90 -25.71 3 Vertical 360 1.00
7987.2MHz Pass AV 1.5896G -16.03 9.90 -25.93 3 Vertical 360 1.00
7987.2MHz Pass AV 1.57104G -15.86 9.90 -25.76 3 Horizontal 0 1.00
7987.2MHz Pass AV 1.57328G -15.53 9.90 -25.43 3 Horizontal 0 1.00
7987.2MHz Pass AV 1.59062G -15.62 9.90 -25.52 3 Horizontal 0 1.00
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I I RSE TX above 1GHz

sPoRTON Las. Appendix D.2
Ultra Wide Band_Nssl1_1TX
19/03/2022
6489.6MHz_TX
<19 Lim.AV [~/
100- AV avd
80-
60-
40—4|—'_‘
20~
0_
_20_
-50_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
960M 4G 6G 8G 106 126G 146G 168G 18G 206 226G 244G 266G 28G 30G 32G 346G 360G 386G 400G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AV 1G 14.21 19.90 -5.69 -32.48 3 Vertical 1] 1.00 - 46.69 24.30 4.57 5181
AV 1.7072G 12,51 41.90 -29.39 -30.17 3 Vertical 0 1.00 - 4268 24.93 6.42 51.98
AV 1.9724G 19.75 41.90 -2215 -28.85 3 Vertical 0 1.00 - 48.40 26.09 6.87 52.07
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I I RSE TX above 1GHz Appendix D.2

SPORTON LAB.

Ultra Wide Band_Nssl1_1TX
19/03/2022
6489.6MHz_TX
9 Lim.AV [~/
100- AV v
80-
60-
40—4|—'_‘
20~
0_
_20_
-50_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
960M 4G 6G 8G 106 126G 146G 168G 18G 206 226G 244G 266G 28G 30G 32G 346G 360G 386G 400G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AY 1G 14.40 19.50 -5.50 -32.48 3 Harizontal 360 1.00 - 46.58 2430 4.57 51.81
AV 1.7208G 13.56 41.90 -28.34 -30.10 3 Horizontal 360 1.00 - 4386 24.98 6.45 51.99
AV 1.9856G 19.47 41.90 -2243 -28.69 3 Horizontal 360 1.00 - 4816 26.06 6.86 52.07
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I I RSE TX above 1GHz Appendix D.2

SPORTON LAB.

Ultra Wide Band_Nssl1_1TX
19/03/2022
6489.6MHz_TX
9 Lim.AV [~/
100- AV v
80-
60-
40-
20~
0_
_20_
-SO_I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1.164G 1176 11756 118G 1185G 119G 11956 12G 12056 1216 12156 122G 12256 123G 12356 124G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AY 1.17814G -1612 9.90 -26.02 -30.88 3 Vertical 0 1.00 - 14.76 2546 5.05 51.85
AV 119151G -16.44 9.90 -26.34 -30.82 3 Vertical 0 1.00 - 14.38 2548 5.09 51.85
AV 1.21249G -1612 9.90 -26.02 -30.75 3 Vertical 0 1.00 - 1463 25.50 514 51.85
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I I RSE TX above 1GHz Appendix D.2

SPORTON LAB.

Ultra Wide Band_Nssl1_1TX
19/03/2022
6489.6MHz_TX
9 Lim.AV [~/
100- AV v
80-
60-
40-
20~
0_
_20_
-SO_I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1.164G 1176 11756 118G 1185G 119G 11956 12G 12056 1216 12156 122G 12256 123G 12356 124G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AY 1.1792G -1615 9.90 -26.05 -30.88 3 Harizontal 360 1.00 - 1473 2546 5.05 51.85
AV 1.19562G -1613 9.90 -26.03 -30.80 3 Horizontal 360 1.00 - 14587 2549 510 51.85
AV 1.21066G -1612 9.90 -26.02 -30.75 3 Horizontal 360 1.00 - 1463 25.50 514 51.85
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seonron 1as. ROE TX above 1GHz Appendix D.2
Ultra Wide Band_Nssl1_1TX
19/03/2022
6489.6MHz_TX
9 Lim.AV [~/
100- AV avd
80-
60-
40-
20~
0 -
-20- { {
50— | 1 1 1 1 1 | 1 1 1
1.559G 1.565G 1.57G 1.575G 1.58G 1.585G 1.59G 1.595G 146G 1.605G 161G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AV 1.56288G -16.78 9.90 -26.68 -30.19 3 Vertical 1] 1.00 1341 25.20 6.08 5193
AV 1.58042G -16.49 9.90 -26.39 -30.29 3 Vertical 0 1.00 13.80 25.06 6.13 51.94
AV 1.58817G -16.33 9.90 -26.23 -30.34 3 Vertical 0 1.00 1401 24.99 6.15 51.94
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seonron 1as. ROE TX above 1GHz Appendix D.2
Ultra Wide Band_Nssl1_1TX
19/03/2022
6489.6MHz_TX
9 Lim.AV [~/
100- AV avd
80-
60-
40-
20~
0 -
-20- X [
50— | 1 1 1 1 1 | 1 1 1
1.559G 1.565G 1.57G 1.575G 1.58G 1.585G 1.59G 1.595G 146G 1.605G 161G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AV 1.57063G -16.55 9.90 -26.45 -30.24 3 Horizontal 360 1.00 13.69 2513 6.10 5193
AV 1.57899G -16.30 9.90 -26.20 -30.29 3 Horizontal 360 1.00 13.99 25.07 6.12 51.94
AV 1.58307G -16.36 9.90 -26.26 -30.36 3 Horizontal 360 1.00 14.00 24.96 6.16 51.94
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I I RSE TX above 1GHz

sPoRTON Las. Appendix D.2
Ultra Wide Band_Nssl1_1TX
19/03/2022
7987.2MHz_TX
<19 Lim.AV [~/
100- AV avd
80-
60-
40—4|—'_‘
20~
0_
_20_
-50_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
960M 4G 6G 8G 106 126G 146G 168G 18G 206 226G 244G 266G 28G 30G 32G 346G 360G 386G 400G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AV 1G 14.37 19.90 -5.53 -32.48 3 Vertical 1] 1.00 - 46.85 24.30 4.57 5181
AV 1.7276G 15.24 41.90 -26.66 -30.06 3 Vertical 0 1.00 - 45.30 25.01 6.46 51.99
AV 1.9724G 22.87 41.90 -19.03 -28.85 3 Vertical 0 1.00 - 51.52 26.09 6.87 52.07
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I I RSE TX above 1GHz Appendix D.2

SPORTON LAB.

Ultra Wide Band_Nssl1_1TX
19/03/2022
7987.2MHz_TX
9 Lim.AV [~/
100- AV v
80-
60-
40—4|—'_‘
20~
0_
_20_
-50_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
960M 4G 6G 8G 106 126G 146G 168G 18G 206 226G 244G 266G 28G 30G 32G 346G 360G 386G 400G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AY 1G 15.02 19.50 -4.88 -32.48 3 Harizontal 360 1.00 - 47.50 2430 4.57 51.81
AV 1.9588G 21.49 41.90 -2041 -28.72 3 Horizontal 360 1.00 - 50.21 26.04 6.85 52.07
AV 2.4484G 16.15 43.90 -21.75 -26.67 3 Horizontal 360 1.00 - 4282 2741 7.30 51.84
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I I RSE TX above 1GHz Appendix D.2

SPORTON LAB.

Ultra Wide Band_Nssl1_1TX
19/03/2022
7987.2MHz_TX
9 Lim.AV [~/
100- AV v
80-
60-
40-
20~
0_
-20- [
-SO_I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1.164G 1176 11756 118G 1185G 119G 11956 12G 12056 1216 12156 122G 12256 123G 12356 124G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AY 1.17814G -1580 9.90 -25.80 -30.88 3 Vertical 0 1.00 - 1458 2546 5.05 51.85
AV 1.19273G -1598 9.90 -25.88 -30.81 3 Vertical 0 1.00 - 1483 2549 5.09 51.85
AV 1.21036G -16.21 9.90 -26.11 -30.75 3 Vertical 0 1.00 - 14.54 25.50 514 51.85
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I I RSE TX above 1GHz Appendix D.2

SPORTON LAB.

Ultra Wide Band_Nssl1_1TX
19/03/2022
7987.2MHz_TX
9 Lim.AV [~/
100- AV v
80-
60-
40-
20~
0_
_20_
-SO_I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1.164G 1176 11756 118G 1185G 119G 11956 12G 12056 1216 12156 122G 12256 123G 12356 124G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AY 1.17874G -1581 9.90 -25.71 -30.88 3 Harizontal 360 1.00 - 1507 2546 5.05 51.85
AV 1.19394G -15.84 9.90 -25.74 -30.81 3 Horizontal 360 1.00 - 14.97 2549 5.09 51.85
AV 1.21158G -1596 9.90 -25.86 -30.75 3 Horizontal 360 1.00 - 14.79 25.50 514 51.85
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seonron 1as. ROE TX above 1GHz Appendix D.2
Ultra Wide Band_Nssl1_1TX
19/03/2022
7987.2MHz_TX
9 Lim.AV [~/
100- AV avd
80-
60-
40-
20~
0 -
- [ [ [
50— | 1 1 1 1 1 | 1 1 1
1.559G 1.565G 1.57G 1.575G 1.58G 1.585G 1.59G 1.595G 146G 1.605G 161G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AV 1.57226G -15.50 9.90 -25.40 -30.24 3 Vertical 360 1.00 14.74 2512 611 5193
AV 1.58175G -1581 9.90 -2571 -30.30 3 Vertical 380 1.00 14.49 25.05 6.13 51.94
AV 1.5896G -16.03 9.90 -2593 -30.35 3 Vertical 380 1.00 1432 24.98 6.15 51.94

Sporton International Inc.

Page No. : D13 of D14
Report No. : FR1N2902-02




seonron 1as. ROE TX above 1GHz Appendix D.2
Ultra Wide Band_Nssl1_1TX
19/03/2022
7987.2MHz_TX
9 Lim.AV [~/
100- AV avd
80-
60-
40-
20~
0 -
-20- [ [
50— | 1 1 1 1 1 | 1 1 1
1.559G 1.565G 1.57G 1.575G 1.58G 1.585G 1.59G 1.595G 146G 1.605G 161G
Type Freq Level Limnit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBu¥/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dE) (dE) (dE)
AV 1.57104G -15.86 9.90 -25.76 -30.24 3 Horizental 0 1.00 14.38 2513 6.10 5193
AV 1.57328G -15.53 9.90 -2543 -30.25 3 Horizontal 0 1.00 1472 2511 6.11 51.93
AV 1.58062G -1562 9.90 -25.52 -30.34 3 Horizontal 0 1.00 1472 24.98 6.16 51.94
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SPORTON LAB. P S D-AV

Appendix D.3

Summary
Mode Result Type Freq Level Limit Margin Dist Condition | Azimuth Height Comments
(Hz) (dBuVim) | (dBuV/m) (dB) (m) () (m)
7.25-1025GHz
Ultra Wide Band_Nss1_1TX Pass AV 7.9872G 53.79 53.90 -0.11 3 Horizontal 7 1.60
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SPORTON LAB. PSD'AV Append|x D3
Result
Mode Result Type Freq Level Limit Margin Dist Condition Azimuth Height Comments
(Hz) (dBuV/im) (dBuV/m) (dB) (m) °) (m)
Ultra Wide Band_Nss1_1TX
6489.6MHz Pass AV 6.6216G 53.64 53.90 -0.26 3 Horizontal 66 149
7987.2MHz Pass AV 7.9872G 53.79 53.90 -0.11 3 Horizontal 7 1.60
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mewawias. P OD-AV Appendix D.3
Ultra Wide Band_Nss1_1TX
01/08/2022
6489.6MHz_TX
[ o [ tmav [~ |
8- A A
w_
" /‘/,__}MJ_N\’_M
20—
0_
-20-, 1 1 ! ! 1 1 1 ! ! 1 [
5.4896G 5.6G 5.8G 6G 6.2G 6.4G 6.6G 6.8G 76 7.2G6 T4G 7.48966G
Type Freq Level Limit Margin Factor Dist Condition Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dB) (dB) (dB)
AV 6.6216G 53.64 53.90 -0.26 1210 3 Horizontal 66 148 41.54 35.64 10.79 34.33
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I I PSD-AV Appendix D.3

SPORTON LAB.

Ultra Wide Band_Nss1_1TX

01/08/2022
7987.2MHz_TX
g LimAV [~
80- AV LAV
w_
N_JPM\A\‘—"
20—
0_
20—, 1 ! 1 1 1 1 ! ! 1 !
7.4872 T.6G 1.7G 7.8G 7.9G 8G 816G 8.2G 836G 8.4G 8.4872G
Type Freq Level Limit Margin Factor Dist Condition Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m) (dBuV/m) (dB) (dB) (m) (@] (m) (dBul) (dB) (dB) (dB)
AV 7.9872G 53.79 53.90 -0.11 13.88 3 Horizontal 71 1.60 - 39.91 37.07 11.48 34.67
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