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History of this test report

Report No. Version Description Issued Date
FR052115-01AF 01 Initial issue of report Sep. 04, 2020
Update Model name of VTREE USB-CONSULE BOARD.
FR052115-01AF 02 This report is the latest version replacing for the report Oct. 06, 2020
issued on Sep. 04, 2020.
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Summary of Test Result

Report Result
Ref Std. Clause Test Items Remark

Clause (PASS/FAIL)

1.1.2 15.203 Antenna Requirement PASS -
3.1 15.207 AC Power-line Conducted Emissions Not Required -
3.2 15.231(c) Emission Bandwidth PASS -
3.3 15.231(e) Fundamental Emissions PASS -
3.4 15.231(e) Transmltter Radiated Unwanted PASS i

Emissions
3.4.7 15.231(a)/(e) | Operation Restriction 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: Amber Chiu
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1 General Description
1.1 Information

1.1.1 RF General Information

RF General Information

Ch. Frequency Fundamental Field
(MHz) Channel Number Strength (dBuV/m)

418 OOK 418 1 72.05

Note 1: Field strength performed average level at 3m.

Frequency Range(MHz) | Modulation

1.1.2 Antenna Information

Ant. Brand Model Name Antenna Type Connector Gain (dBi)
INPAQ Technology | RFFPA661004IMU . i i
1 Co. Ltd. B301 Dipole antenna I-PEX 3.4

1.1.3 Type of EUT

Operational Condition
EUT Power Type From AC 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

Operated Mode for Worst Duty Cycle

[] Operated normal mode for worst duty cycle

X Operated test mode for worst duty cycle

Test Signal Duty Cycle T(s)
X 25% 7.9875
TEL : 886-3-327-3456 Page Number I 50f32
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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 414788 D01 v01r01

1.3 Testing Location Information

Testing Location
X |HWAYA |ADD : No.52, Huaya 1st Rd., Guishan Dist., Taoyuan City, Taiwan (R.0.C.)
TEL : 886-3-327-3456 ‘ FAX : 886-3-327-0973
Test site Designation No. TW1190 with FCC.
[] |JHUBEI ADD : No.8, Ln. 724, Bo'ai St., Zhubei City, Hsinchu County, Taiwan (R.O.C.)
TEL : 886-3-656-9065 ‘ FAX : 886-3-656-9085
Test site Designation No. TW0006 with FCC.

XI [Wen Shan |[ADD : No.14-1, Ln. 19, Wen 33rd St., Guishan Dist., Taoyuan City 333, Taiwan (R.O.C.)
TEL : 886-3-318-0787 ‘FAX ©  886-3-318-0287

Test site Designation No. TW1097 with FCC.

Test Condition Test Site No. Test Engineer Test Environment Test Date
AC Conduction COO0-HY Edward Wan | 24.8~25.5°C / 62~64% 22/Aug/2020
RF Conducted i . o g0 _A10 10/Aug/2020~
THO6-HY Raven Chien | 22.3~25.3°C / 54~61% 21/Aug/2020
Radiated Emission 03CHO09-HY Daniel Hsu 22.5~24.8°C [ 52~58% 19/Aug/2020

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 Items 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%
TEL : 886-3-327-3456 Page Number © 60f 32
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2 Test Configuration of EUT
2.1 Test Condition

Condition Item Abbreviation/Remark Remark
Tnom Vnom Tnom 20°C
- Vhom 120V

2.2 The Worst Case Modulation Configuration

Modulation Used for Conformance Testing
Mode Field Strength (dBuV/m at3m) |Test Channel Frequencies (MHz)
FSK 72.05 418

2.3 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
CTX

Operating Mode

X 1. Adapter Mode

The Worst Case Mode for Following Conformance Tests

Tests Item Emission Bandwidth, Fundamental Emissions, Radiated Unwanted Emissions

Test Condition Radiated measurement

[] EUT will be placed in fixed position.

User Position [] EUT will be placed in mobile position and operating multiple positions.

XI EUT will be a hand-held or body-worn battery-powered devices and
operating multiple positions.

) CTX
Operating Mode
X 1. Adapter Mode
X Plane Y Plane Z Plane
Orthogonal Planes of — |
EUT |
|
Worst Planes of EUT \Y
TEL : 886-3-327-3456 Page Number D 70f32
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The Worst Case Mode for Following Conformance Tests

Tests ltem

Operation Restriction (silent time and operated time)

Test Condition

Conducted measurement

Test Mode

Operated normally mode for worst duty cycle condition.
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2.4 Accessories and Support Equipment

Accessories
Brand Name |RUIDIR ‘Model Name RD0502000-USBA-87MG
Power Rating |(I/P: 100 - 240 Vac, 300 mA, O/P:  Vdc, 2000 mA
Reminder: Regarding to more detail and other information, please refer to user manual.

AC Adapter

Support Equipment — AC Conduction
No. Equipment Brand Name Model Name FCCID Remark
1 USB Cable Fujiei Us0090 - -
VTREE
2 USB-CONSULE Xavi V0.1-200515 - -
BOARD

Note: Support equipment No.1 & 2 was provided by customer.

Support Equipment — Conducted

No. Equipment Brand Name Model Name FCCID Remark
1 Notebook DELL E5410 - -
Adapter for NB DELL HA65NM130 - -
3 USB Cable Fujiei US0090 - -
VTREE
4 USB-CONSULE Xavi V0.1-200515 - -
BOARD

Note: Support equipment No.3 & 4 was provided by customer.

Support Equipment — Radiated

No. Equipment Brand Name Model Name FCCID Remark
1 USB Cable Fujiei Us0090 - -
VTREE
2 USB-CONSULE Xavi V0.1-200515 - -
BOARD
TEL : 886-3-327-3456 Page Number S 90f32
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2.5 Test Setup Diagram

Test Setup Diagram — AC Line Conducted Emission Test

AC Mains.
I)—I | 1

Power Box

Item | Connection [ Shielded | Length(m)| Remark
1 |AC Power cable No 1.8 -
2 USB cable No 15 -

TEL : 886-3-327-3456 Page Number - 10 of 32
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Test Setup Diagram - Radiated Test

AC Mains

EUT I Adapter I

Power Box

Item | Connection [ Shielded |[Length(m)| Remark
1 |AC Power cable No 1.8 -
2 USB cable No 15 -

TEL : 886-3-327-3456 Page Number - 11 of 32
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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).

TEL : 886-3-327-3456 Page Number - 12 of 32
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3.1.5 Test Setup

AC Power-line Conducted Emissions

cm

o 3
1

Bonded to 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 1/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 50(2loads.
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.

TEL : 886-3-327-3456 Page Number © 13 of 32
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3.1.6 Test Result of AC Power-line Conducted Emissions

AC Power-line Conducted Emissions Result
Operating Mode 1 Power Phase Neutral
Operating Function Adapter Mode
- - - 22/08/2020
Conducted Emissions at Powerline_Mode 1
100+ Lim.QP [/
%0- ® [~
80 Lim.AV [~
70+ A A
i | | J
30- I
40_
30_
20-
10-|
O_I I 1 1
150k ™ om 30m
Type Freq Level Limit Margin Factor Condition Comment Raw LISM CL AT
(Hz) (dBuv) (dBuV) | (dB) (dB) (dBuV) | (dE) (dB) (dB)
ap 410,192k 42,63 57.64 -15.01 19.63 Neutral - 23.00 9.63 0.13 9.87
| AV 410.192k 36.47 47,64 -11.17 149.63 MNeutral "Waorst" 16.84 39.63 0.13 9.87 |
ap 700333k 34.06 56.00 -21.94 19.62 Neutral - 14.44 9.63 0.12 9.87
AV 700.333k 26.34 46.00 -19.66 19.62 MNeutral - 6.72 9.63 0.12 9.87
ap 1.305M 20.04 56.00 -26.96 19.64 MNeutral - 9.40 9.64 0.12 5.88
AV 1.305M 21.90 46.00 -24.10 19.64 Neutral - 2.26 9.64 0.12 9.83
ap 1.685M 28.01 56.00 -27.99 19.65 MNeutral - 836 9.65 0.13 9.87
AV 1.683M 2147 46.00 -24.53 19.65 MNeutral - 1.82 9.65 0.13 9.87
ap 2.185M 26.71 56.00 -28.29 19.67 MNeutral - 7.04 9.65 0.15 5.87
AV 2.185M 2041 46.00 -23.59 19.67 MNeutral - 0.74 9.65 0.15 9.87
ap 4.884M 25.08 56.00 -30.92 19.75 MNeutral - 533 9.67 0.20 5.88
AV 4,804M 18.34 46.00 -27.66 19.75 MNeutral - -1.4 9.67 0.20 9.8
TEL : 886-3-327-3456 Page Number . 14 of 32
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AC Power-line Conducted Emissions Result
Operating Mode 1 Power Phase Line
Operating Function Adapter Mode
- - - 22/08/2020
Conducted Emissions at Powerline_Mode 1
100+ LimQpP [~
907 ® [
e Lim.AV [/
70- A A
i . | J
50- I
i
o~
20
10-|
0 ‘ . .
150k M oM 30M
Type Freg Level Limit Margin Factor Condition Comment Raw LIS CL AT
(Hz) (dBuV) (dBuV) (dB} (dB) (dBuV) (dB) (dB) (dE)
ap 248.05k 30.78 61.81 -31.02 19.64 Line - 11.14 9.85 0.12 9.87
AV 248.05k 23.06 51.81 -28.75 19.64 Line - 342 9.65 0.12 9.87
ap 410,192k anar 57.64 -13.87 19.64 Line - 2213 9.64 0.13 9.87
AV 410,192k 34.42 47.64 -13.22 19.64 Line "Worst" 14.78 964 0.13 9.87
ap 720179k 29.73 56.00 -26.25 19.63 Line - 1012 9.64 0.12 9.87
AV 720179k 21.98 46.00 -24.02 19.63 Line - 235 9.64 0.12 9.87
ap 1.316M 26.23 56.00 -28.77 19.64 Line - 6.59 9.64 0.12 9.88
AV 1.316M 18.48 46.00 -27.52 19.64 Line - -1.16 9.64 0.12 5.88
apP 3.701M 24.55 56.00 -31.43 19.72 Line - 483 9.66 0.18 9.83
AV 3.701M 19.03 46.00 -26.97 19.72 Line - -0.69 9.66 0.18 5.88
apP 13.983M 20.55 60.00 -39.45 19.85 Line - 0.70 9.67 0.30 9.88
AV 13.983M 15.58 50.00 -34.42 19.85 Line - -4.27 9.67 0.30 5.88
TEL : 886-3-327-3456 Page Number . 15 0of 32
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3.2 Emission Bandwidth
3.2.1 Emission Bandwidth Limit

Emission Bandwidth Limit

X Emission bandwidth falls completely within authorized band.
X Fc(70~900MHz): BW < fc x 0.25%
[] Fc(>900MHz): BW < fc x 0.5%

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 Refer as ANSI C63.10, clause 6.9.3 for 20 dB emission bandwidth and 99% occupied bandwidth
measurement.

3.2.4 Test Setup

Emission Bandwidth

[ e

Spectrum
Analyzrer

TEL : 886-3-327-3456 Page Number - 16 of 32
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3.2.5 Test Result of Emission Bandwidth

Emission Bandwidth Result

Modulation Mode

Frequency (MHz)

99% Bandwidth(kHz) 20dB Bandwidth(kHz)

OOK 418 10.83 11.38
Limit N/A 1.045
Result Complied
Emission Bandwidth Plots
418MHz 21,/08/2020
CF =0 cF =30 OBl OBYV-h
418MHz 40 418MHz 40 i
Span S Span
37.5kHz 30kHz -50-
RBW 60 RBW &
200Hz 70 200Hz
VBW VBW -70-
1kHz e 1kHz o
Sweep Time 90| Sweep Time :
93.8ms 100- T5ms 90—
Detector Type Detector Type
Peak -110- Sample A=
r 5 am . . . Ml -, . ‘ ; . - .
| Petl A1 41798125M  41799M 418M 41801M  41B.01875h 417985M 41799M 417.995M  418M  418.005M 418.01M 418.015M
20dB(Hz)  FI-20dB{Hz) Fh-20dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Port
11.381k 417.999738N 418.011119M 10825k 418M 418.010825N | Inf 1

TEL : 886-3-327-3456
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3.3

Fundamental Emissions

3.3.1 Fundamental Emissions Limit

For manually operated within 5 sec, activated automatically within 5 sec, periodic transmissions

Frequency Band (MHz)

Fundamental Limit (uV/m) at 3m

Fundamental Limit (dBuV/m) at 3m

40.66-40.70 2250 67
70-130 1250 61.9
130-174 1250-3750(**) 61.9-715
174-260 3750 715
260-470 3750-12500(*) 71.5-81.9

Above 470 12500 81.9

**1. Linear interpolations.

Based on the average value of the measured emissions.

For periodic transmissions (lower field strength)

Frequency Band (MHz) Fundamental Limit (uV/m) at 3m Fundamental Limit (dBuV/m) at 3m
40.66-40.70 1000 60
70-130 500 54
130-174 500-1500(**) 54-63.5
174-260 1500 63.5
260-470 1500-5000(**) 63.5-74
Above 470 5000 74

** 1. Linear interpolations.

Based on the average value of the measured emissions.

3.3.2 Measuring Instruments

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

3.3.3 Test Procedures

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

[] Referas ANSI C63.10, clause 4.1.4.2.3 (Reduced VBW) — Duty cycle = 100%.

X 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).
XI Refer as ANSI C63.10, clause 4.1.4.2.2 measurement procedure peak limit.
X For radiated measurement, refer as ANSI C63.10, clause 6.5 for radiated emissions
3.3.4 Measurement Results Calculation
The measured Level is calculated using:
Corrected Reading: Raw(Read Level) + AF(Antenna Factor) + CL(Cable Loss) - PA(Preamp Factor)
TEL : 886-3-327-3456 Page Number © 18 0f 32
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3.3.5 Test Setup

Fundamental Emissions

RX Antenna

1 o Jm e
EUT ant. feed
----- point

Metal Full Soldered Ground Plane

Spectrum Analyzer —
I Receiver _ o

3.3.6 Test Result of Fundamental Emissions

Field Strength of Fundamental Emissions Result

Modulation Frequency Fundamental Margin (dB) Limit Type
Mode (MHz) (dBuv/m)@3m (dBuVv/m)@3m
OOK 418 72.05 -0.28 72.33 Average
OOK 418 72.99 -19.34 92.33 Peak
Result Complied

Note 1: Measurement worst emissions of receive antenna polarization: Vertical
Note 2: If duty cycle < 100%, average emission = peak emission + 20 log (duty cycle).

SRD_Nss1_1TX
418MHz_Adapter

19,/08/2020

130+ Lim.QP [~
120
QP ave
100 Lim.AV [
AV avd
80~ L J
50—
40
20|
0- | ! 1 1 1 1 1 i 1 1
417.5M 417.6M 417.7M 417.8M 417.9M 418M 4181M 418.2M 4183M 418.4M 418.5M
Type Freq Level Lirnit Margin Factor Dist Condition  Azimuth = Height Comment Raw AF CL PA
(Hz) (dBuV/m} (dBuV/m) (dB) (dB) (m) (%) (m) (dBuV) (dB) (dB) (dB)
AY 418M 7205 7233 -0.28 2343 3 Vertical 360 1.00 - 4862 21.69 174 -
PK 418.01M 7299 9233 -19.34 2343 3 Vertical | 360 1.00 - 49.56 21,69 174
TEL : 886-3-327-3456 Page Number 19 0of 32
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3.4 Transmitter Radiated Unwanted Emissions

3.4.1 Transmitter Radiated Unwanted Emissions Limit

For manually operated within 5 sec, activated automatically within 5 sec, periodic transmissions

Unwanted emissions limit follow this table or the general limits FCC 15.209, whichever limit permits higher
field strength.

Frequency Band (MHz) Spurious Limit (uV/m) at 3m Spurious Limit (dBuV/m) at 3m
40.66-40.70 225 47
70-130 125 41.9
130-174 125-375(**) 41.9-51.5
174-260 375 515
260-470 375-1250(**) 51.5-61.9
Above 470 1250 61.9

**1. Linear interpolations.

Based on the average value of the measured emissions.

For periodic transmissions (lower field strength)

field strength.

Unwanted emissions limit follow this table or the general limits FCC 15.209, whichever limit permits higher

Frequency Band (MHz) Spurious Limit (uV/m) at 3m Spurious Limit (dBuV/m) at 3m
40.66-40.70 100 40
70-130 50 34
130-174 50-150(**) 34-43.5
174-260 150 435
260-470 150-500(**) 43.5-54
Above 470 500 54

** 1. Linear interpolations

Based on the average value of the measured emissions.

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 — General Information

The average emission levels shall be measured in [duty cycle = 98 or duty factor].

X

Refer as ANSI C63.10, clause 6.10.3 bandedge testing shall be performed at the lowest frequency
channel and highest frequency channel within the allowed operating band.

X For the transmitter unwanted emissions shall be measured using following options below:
[] Refer as ANSI C63.10, clause 4.1.4.2.3 (Reduced VBW) — Duty cycle = 100%.

X 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 the transmitter bandedge emissions shall be measured using following options below:
X Refer as ANSI C63.10, clause 6.10 for band-edge testing.

[] Refer as ANSI C63.10, clause 6.10.6.2 for marker-delta method for band-edge measurements.

X] For radiated measurement.

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

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

XX

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

= KDB 414788 Open-Field Test Sites and Chamber Correlation Justification.

] Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in regulations; however, an attempt should be made to avoid making measurements in
the near field.

" Open-field site and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.

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)

TEL : 886-3-327-3456 Page Number ¢ 210f32

FAX : 886-3-327-0973 Issued Date © Oct. 06, 2020
Report Template No.: HE1-C7 Ver2.4 Report Version : 02



e %FCC TEST REPORT Report No. : FR052115-01AF

SPORTON LAB.

3.4.5 Test Setup

Transmitter Spurious and Out of Band Emissions (9 kHz - 30 MHz)

RS Anfenna
o —— Im —I-I
1

Metal Full Soddered Grownd Plane

Spectrum Analyzer

{ Receiver o

Magnetic field tests shall be performed in the frequency range of 9 kHz to 30 MHz using a calibrated loop
antenna.

Transmitter Radiated Unwanted Emissions (below 1GHz)

RX Antenna
L I Vj_1
|

1 | ———— 3Im —_—— i
EUT Ant. feed

"T'"l | point

Metal Full Soldered Ground Plane

Spectrum &nahyzer —
I Receiver _ ey

Electric field tests shall be performed in the frequency range of 30 MHz to 1000 MHz using a calibrated
bi-log antenna.
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Spectrum Analyzer | [ ].

Electric field tests shall be performed in the frequency range of 1 GHz to 10th harmonic of highest
fundamental frequency or 40 GHz using a calibrated horn antenna.

3.4.6 Transmitter Radiated Unwanted 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.
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3.4.7 Transmitter Radiated Unwanted Emissions (Below 1GHz)

Transmitter Radiated Unwanted Emissions (Below 1GHz)
Modulation Mode OOK Test Freq. (MHz) 418
Operating Mode 1 Polarization \%
SRD_Nss1_1TX
19,/08/2020
418MHz_Adapter
[ 13- | tmop [~ |
120- R [
100- Lim.AY [~
A A
80- " .
60_
40-
20-
0- 1 1 1 1 1 1 1 | 1 1
835.5M 835.6M 835.7M 835.8M 835.9M 836M 836.1M 836.2M 8363M 836.4M 836.5M
Type Freq Level Lirnit Margin Factor Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m) | (dBuV/m) (dB) (dB) (m) ) (m) (dBuv)  (dB) (dB) (dB)
AV 836.01M 5196 5233 037 731 3 Vertical | 360 100 - 59.27 2767 267 3765
PK 836.01M 5396 7233 1837 |73 3 Vertical | 360 100 - 61.27 2767 267 3765
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Transmitter Radiated Unwanted Emissions (Below 1GHz)

Modulation Mode OOK Test Freq. (MHz) 418
Operating Mode 1 Polarization H
SRD_Nss1_1TX
19,08/2020
418MHz_Adapter
[ 13- [ Lim.QP [~ ]
120- e [~
100- LimAV [~
A A
B0 A -
60_
40-
20_
0- ! | ! ! | | | | ! |
835.5M 835.6M 835.7M 835.8M 835.9M 836M 8361M 836.2M 8363M 836.4M 836.5M
Type Freq Level Lirnit Margin Factor Dist Condition | Azimuth = Height Comment Raw AF CL PA
(H2) (dBuV/m) (dBuV/m) (dB) (dB) (m) o) (m) (dBuv) | (dB) (dB) (dB)
AV 836.02M 50.86 5233 -1.47 -7.31 3 Horizental 0 1.00 - 5817 27.67 287 37.65
PK 836.02M 5390 72.33 1843 731 3 Horizontal 0 1.00 - 61.21 2767 267 3765
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Transmitter Radiated Unwanted Emissions (Below 1GHz)
Modulation Mode OOK Test Freq. (MHz) 418
Operating Mode 1 Polarization V
SRD_Nss1_1TX
19,08/2020
418MHz_Adapter
[ 13- [ Lim.QP [~ ]
120- e [~
100- LimAV [~
A A
B0 ! =
o
—
40—
20_ { ‘
30M 100M 150M  200M 2500 300M 350M 400M 450M 500M 550M B60OM G50M T0OM 750M B0OM B50M 900M 950M  1G
Type Freq Level Lirnit Margin Factor Dist Condition  Azimuth = Height Comment Raw AF CL PA
(Hz) (dBuVy/m) (dBuV/m) (dB) (dE) (m) () (m) (dBuV) (dE) (dE) (dE)
PK 90.14M 31.65 43.50 -11.85 -22.08 3 Vertical 1] 1.00 - 53.74 1384 0.70 36.63
PK 216M 3116 43.50 -12.34 -21.11 3 Vertical 0 1.00 - 52.27 13.99 116 36.26
PK 251.16M 40.57 46.00 -5.43 -17.36 3 Vertical 1] 1.00 - 57.93 17.77 1.30 3643
PK 291.9M 3260 46.00 -13.40 -16.80 3 Vertical 0 1.00 - 49.40 1818 138 36.36
PK 458.74M 27589 46.00 -1811 -12.47 3 Vertical 0 1.00 - 40.36 22,39 1382 36.68
PK 639.16M 32.64 46.00 -13.36 -9.35 3 Vertical 1] 1.00 - 41.99 2548 2.20 37.03
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Transmitter Radiated Unwanted Emissions (Below 1GHz)
Modulation Mode OOK Test Freq. (MHz) 418
Operating Mode 1 Polarization H
SRD_Nss1_1TX
19,/08/2020
418MHz_Adapter
[ 130- I tmor [~ |
120- e [~
100- LimAV [~
A A
80- ; .
60—
—
40—
20_ { { {
0= | i | | \ | | | | | | | | | | | | | |
30M  100M 150M 200M 250M 300M 350M 400M 450M S00M 550M 600M 650M 700M 750M S00M 850M 900M 950M  1G
Type Freq Level Lirnit Margin Factor Dist Condition  Azimuth = Height Comment Raw AF CL PA
(Ha) (dBuV/m)  (dBuV/m) (dE) (dB) (m) ) (m) (dBuv) | (dB) (dB) (dB)
PK 7656M 2573 4000 1427 421 3 Herizontal 360 100 - 40.04 187 070 3678
PK 14834M 3354 4350 096 1909 3 Horizontal 360 100 - 5263 1630 094 3633
PK 29772M 3161 4600 1439 1672 3 Horizontal 360 1.00 - 48.33 1823 140 3635
PK 35592M 3169 4600 1431 1535 3 Horizontal 360 1.00 - 4704 1962 152 3649
PK 48784M 2895 4600 1705 1223 3 Horizontal 360 100 - 4118 2280 188 3691
PK 62016M 2062 4600 1638  -0.35 3 Horizontal 360 1.00 - 3807 548 220 37.03
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3.4.8 Transmitter Radiated Unwanted Emissions (Above 1GHz)

Transmitter Radiated Unwanted Emissions (Above 1GHz)
Modulation Mode OOK Test Freq. (MHz) 418
Operating Mode 1 Polarization \%
SRD_Nssl1_1TX
19,/08/2020
418MHz_TX
T [ timex [~ |
PK [~
120
Lim.AV |
100 - | AY avd |
80—
60_
20_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
16 126 14G 166G 186G 2G 226G 24G 266 286G 3G 32G 346G 346G 348G 4G 42G 446G 468G 48G 5G
Type Freq Level Limit Margin Factor Dist Condition Azimuth = Height Comment Raw AF CcL PA
(Hz) (dBuV/m]} (dBuV/m) (dB) (dB) (m) (] (m) (dBuV) (dB) (dB) (dB)
AY 1.67348G 2844 54,00 -25.56 -6.79 3 Vertical 312 150 - 3523 25,00 307 3486
AV 2.51196G 2771 54.00 -26.29 -3.27 3 Vertical 170 1.36 - 3098 27.58 4.07 3492
AY 377436 2876 54,00 -25.24 -0.90 3 Vertical 109 114 - 2966 29.25 4,80 3495
PK 1.67692G 47.26 7400 -26.74 -6.78 3 Vertical 312 150 - 5404 25,00 3.08 3486
PK 2.517366G 4077 74.00 -33.23 -3.27 3 Vertical 170 1.36 - 4404 2157 4.08 3492
PK 3762186 4151 7400 -32.49 -0.94 3 Vertical 109 114 - 4245 29.22 4,80 3496
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Transmitter Radiated Unwanted Emissions (Above 1GHz)
Modulation Mode OOK Test Freq. (MHz) 418
Operating Mode 1 Polarization H
SRD_Nss1_1TX
19,/08/2020
418MHz_TX
[ 1401 [ vmex [~ ]
K [AS
120
LimAY [~
100- LA A
80
ey
40- I {
16 126G 146G 16G 186 2G 226G 24G 266G 28G 36 32G 346G 368G 386G 4G 426 44G 468G 486G 56
Type Freq Level Lirnit Margin Factor Dist Condition  Azimuth = Height Comment Raw AF CL PA
(Hz) (dBuVy/m) (dBuV/m) (dB) (dE) (m) () (m) (dBuV) (dE) (dE) (dE)
AV 1.66234G 26.64 54.00 -27.36 -6.81 3 Horizontal 250 1.02 - 3345 25.00 3.06 3487
AY 2496186 36.06 54.00 -17.94 -3.28 3 Horizental 188 154 - 39.34 27.60 4.04 3492
AV 3761286 28.90 54.00 -2510 -0.94 3 Horizontal 112 150 - 29.54 29.22 4,80 34.96
PK 1667986 38.29 74.00 -3571 -6.79 3 Horizental 250 102 - 4508 25.00 3.07 34,86
PK 2517426 4797 74.00 -26.03 -3.27 3 Horizental 188 154 - 51.24 27.57 4.08 3492
PK 3764286 41.74 74.00 -32.26 -0.83 3 Horizontal 112 150 - 42.67 20,23 4.80 34.96
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3.5 Operation Restriction

3.5.1 Operation Restriction Limit

Operation Restriction Limit

Manually operated: manually operated transmitter shall employ a switch that will automatically
deactivate the transmitter within not more than 5 sec of being released.

Activated automatically: transmitter activated automatically shall cease transmission within 5 sec after
activation.

Periodic transmissions: permitted with total transmission time of 2 sec per hour or less.

X O O

Periodic transmissions (lower field strength): each transmission is not greater than 1 sec and the silent
period between transmissions is at least 30 times the duration of the transmission but in no case less
than 10 sec.

3.5.2 Measuring Instruments

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

3.5.3 Test Procedures

Test Method

X Refer as ANSI C63.10, clause 7.4 for periodic operation measurement.

3.5.4 Test Setup

Operation Restriction

[ e

Spectrum
Analyzer
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3.5.5 Test Result of Operation Restriction

Operation Condition Pulse Duration (s) Limits (s)
Transmission time (TX-on) 0.39968 1.00
Silent duration (TX-on+TX-o0ff) 31.129 10.00

Transmission time = 1 Pulse On time * 3 Pulse in 1s * 10 Pulse in 20s = 10.2ms * 3 * 10 = 306ms

Note : 30 time limit : 0.39968 sec*30=11.99 sec

Period_31.129 sec

Zoom

| Z1[5]

MaMs

Z20s]

MaMs

Zoom TX
T98.75ms

Zoom TX Sample
639

DC-Zoom

_60,
0025659
-A5 -
-10-, I | | | | | I | | | | | | | o
0 2 4 6 g 10 12 14 16 18 20 22 24 26 28 30 31129
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4 Test Equipment and Calibration Data

Instrument for AC Conduction

Instrument Manufacturer Model No. Serial No. Spec. Calibration Calibration Due
Date Date
EMI Test R&S ESR3 102051 9kHz ~ 3.6GHz 29/May/2020 | 28/May/2021
Receiver
LISN R&S ENV216 101295 9kHz ~ 30MHz 05/Nov/2019 04/Nov/2020
RF Cable-CON MTJ RG142 CB002-CO 9kHz ~ 200MHz 23/Sep/2019 22/Sep/2020
Impuls
Begrenzer Pulse | SCHWARZBECK | VTSD 9561-F 9561-F041 9kHz ~ 30MHz 24/Sep/2019 23/Sep/2020
Limiter
Instrument for Conducted Test
Instrument Manufacturer Model No. Serial No. Spec. Calibration Calibration Due
Date Date
Signal Analyzer R&S FSV 40 101029 10KHz ~ 40GHz 01/0ct/2019 30/Sep/2020
SMB100A
Signal R&S SMB100A03 181147 100kHz~40GHz 12/Nov/2018 11/Nov/2020
Generator
Pulse Sensor Anritsu MA2411B 1027452 300MHz~40GHz 18/Mar/2020 17/Mar/2021
Power Meter Anritsu ML2495A 1124009 300MHz~40GHz 18/Mar/2020 17/Mar/2021
Instrument for Radiated Test
Instrument Manufacturer Model No. Serial No. Spec. Calibration Calibration Due
Date Date
3m Semi
Anechoic TDK SAC-3M 03CHO9-HY SOMHZ-AGH2 | 27iMarf2020 | 26/Marf2021
Chamber
3m Semi
Anechoic TDK SAC-3M 03CHO9-HY 1GHZ-18GH2 | 1ommari2020 | 18/Marf2021
Chamber
Signal Analyzer R&S FSV 40 101029 10Hz~40GHz 01/0ct/2019 30/Sep/2020
Amplifier EMC EMC9135 980232 9kHz~1GHz 14/Apr/2020 13/Apr/2021
Microwave )
Preamplifier Agilent 8449B 3008A02326 1GHz~26.5GHz | 24/Jul/l2020 23/Juli2021
Bilog Antenna & CBL6111D&MT _
5dB Attenuator TESEQ & MTJ 16102-05 35418 & 3 30MHz~1GHz 30/Sep/2019 29/Sep/2020
Double Ridged
Guide Horn SCHWARZBECK | BBHA 9120 D | BBHA9120 D 1534 | 1GHz~18GHz 28/May/2020 27/May/2021
Antenna
RF Cable-low Jye Bao RG142 CB031+324530/4 30MHz~1GHz 12/Feb/2020 11/Feb/2021
RF Cable-R03m | HUBER+SUHNER | SUCOFLEX104 | 324530/4+17173/4 | 1GHz~40GHz 12/Feb/2020 11/Feb/2021
Broadband HOM | ScHWARZBECK | BBHA9170 | BBHAO170221 | 18GHz-40GHz | 13/Mar/2020 | 12/Mar/2021
Preamplifier MITEQ TTA18é°'35'H 1864481 18GHZz~40GHz | 10/Mar/2020 | 09/Mar/2021
Loop Antenna TESEQ HLA 6120 31244 9kHz~30MHz 16/Mar/2020 15/Mar/2021
EMI Test R&S ESR3 102051 9KHz-3.6GHz | 29/May/2020 | 28/May/2021
Receiver
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