SPORTON LAB.

NCC RADIO TEST REPORT Report No. : TRO11615AF

N

=

M

NCC RADIO TEST REPORT

Equipment - Remote Keyless Entry Transmitter
Brand Name : MOBASE ELECTRONICS CO., LTD.
Model Name - MBEC3TX2004
Applicant/ . MOBASE ELECTRONICS CO., LTD.

PPH 100, Saneop-ro 156beon-gil,
Manufacturer Gwonseon-gu, Suwon-si, Gyeonggi-do,

South Korea

Standard : LP0002 Section 3.4 (2018-01-10)

The product was received on Jan. 16, 2020, and testing was started from Feb. 01, 2020 and
completed on Feb. 03, 2020. We, SPORTON INTERNATIONAL INC. EMC & Wireless
Communications Laboratory, would like to declare that the tested sample has been evaluated in
accordance with the procedures given in ANSI C63.10-2013 and shown compliance with the
applicable technical standards.
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History of this test report

Report No. Version Description Issued Date
TRO11615AF 01 Initial issue of report Feb. 10, 2020
Revised typo
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NCC RADIO TEST REPORT

Report No. : TRO11615AF

Summary of Test Result

Report Result
Ref Std. Clause Test Items Remark

Clause (PASS/IFAIL)

1.1.2 2.2 Antenna Requirement PASS -
3.1 2.3 AC Power-line Conducted Emissions Not Required -
3.2 3422 Emission Bandwidth PASS -
3.3 3.4.2.5(1) Fundamental Emissions PASS -
34 2.8 Transmitter Radiated Unwanted Emissions PASS -
3.5 3.4.24 Operation Restriction PASS -

Declaration of Conformity:

The judgment of conformity in the report is based on the measurement
uncertainty.

results excluding the measurement

Comments and Explanations:

None.

Reviewed

by: Sam Tsai

Report Producer: Amber Chiu

TEL : 886-3-

327-3456

FAX : 886-3-327-0973
Report Template No.: HE1-F3 Ver2.1

Page Number
Issued Date
Report Version

© 40f30

. Feb. 12, 2020
. 02




e %NCC RADIO TEST REPORT

SPORTON LAB.

1
1.1

Report No. : TRO11615AF

General Description

Information

1.1.1 RF General Information

RF General Information

. Fundamental Field
Modulation Ch. Frequency (MHz) Channel Number Strength (dBuV/m)
FSK 433.92 1 78.01

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

1.1.2 Antenna Information

Antenna Category

Equipment placed on the market without antennas

[
X

Integral antenna (antenna permanently attached)

[] Temporary RF connector provided

X No temporary RF connector provided

Transmit chains bypass antenna and soldered temporary RF connector provided for connected
measurement. In case of conducted measurements the transmitter shall be connected to the
measuring equipment via a suitable attenuator and correct for all losses in the RF path.

External antenna (dedicated antennas)

Antenna General Information

No. Brand Model Ant. Type Gain (dBi)
1 |MOBASE ELECTRONICS - PCB Pattern Antenna -22
1.1.3 Type of EUT
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:
TEL : 886-3-327-3456 Page Number © 50f30
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1.1.4 EUT Operational Condition

Supply Voltage [l AC mains

X DC

Type of DC Source [] Internal DC supply

[] External adapter Xl Battery

1.1.5 Test Signal Duty Cycle

Operated Mode for Worst Duty Cycle

[ ] Operated normally mode for worst duty cycle

X Operated test mode for worst duty cycle

Test Signal Duty Cycle (x)

Duty Cycle Correction Factor [dB] — (20 log x)

X 100% 0
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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

¢ ANSI C63.4-2014

1.3 Testing Location Information

Testing Location
X |[HWAYA |ADD : No.52, Huaya 1st Rd., Guishan Dist., Taoyuan City, Taiwan (R.O.C.)
TEL : 886-3-327-3456 FAX : 886-3-327-0973
[] |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 Condition Test Site No. Test Engineer Test Environment Test Date
RF Conducted THO7-HY Gary Wang 23.5~23.9°C / 62~67% 03/Feb/2020
Radiated Emission 03CHO1-HY Edward Wang | 18.2~22.9°C / 28~35% 01/Feb/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) 3.54 dB Confidence levels of 95%
Radiated Emission (9kHz ~ 30MHz) 1.6 dB Confidence levels of 95%
Radiated Emission (30MHz ~ 1,000MHz) 4.3dB Confidence levels of 95%
Radiated Emission (1GHz ~ 18GHz) 3.9dB Confidence levels of 95%
Radiated Emission (18GHz ~ 40GHz) 3.5dB Confidence levels of 95%
Conducted Emission 1.3dB Confidence levels of 95%
Temperature 0.7 °C Confidence levels of 95%
Humidity 4% Confidence levels of 95%
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2 Test Configuration of EUT

2.1 The Worst Case Modulation Configuration

Modulation Used for Conformance Testing

Test Mode

Field Strength (dBuV/m at 3 m)

FSK

78.01

2.2 Test Channel Frequencies Configuration

Test Channel Frequencies Configuration

Test Mode

Test Channel Frequencies (MHz)

FSK

433.92

2.3 The Worst Case Measurement Configuration

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.

Operating Mode =

1. Battery Mode

Test Mode FSK

X Plane

Y Plane Z Plane

Orthogonal Planes of
EUT

Il

Worst Planes of EUT

Y

The Worst Case Mode for Following Conformance Tests

Tests Item Operation Restriction (silent time and operated time)
Test Condition Radiated measurement
Test Mode Operated normally mode for worst duty cycle condition.
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2.4 Accessories

Accessories

Brand Name Panasonic Model Name | CR2032
Battery

Power Rating |O/P:3V Type Li-ion, Yes
Note: Regarding to more detail and other information, please refer to user manual.

2.5 Test Setup Diagram

Test Setup Diagram - Radiated Test
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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 Test Setup
AC Power-line Conducted Emissions
?'u
.
~
//,
cm
" Banded to Grounplana -
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3.1.5 Test Result of AC Power-line Conducted Emissions

Please refer to Part 15.207(c) which states, “Measurements to demonstrate compliance with the conducted
limits are not required for devices which only employ battery power for operation and which do not operate from
the AC power lines or contain provisions for operation while connected to the AC power lines”. Therefore, for
this device, AC Power Line Conducted Emissions investigation is not required.

Therefore, for this device, AC Power Line Conducted Emissions investigation is not required.
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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
Analyzer
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3.2.5 Test Result of Emission Bandwidth

Emission Bandwidth Result

Modulation Mode Frequency (MHz) 99% Bandwidth (kHz) 20dB BW (kHz)
FSK 433.92 45.38 44.88
Limit N/A 1084.8 kHz
Result Complied

Emission Bandwidth Plot

FSK EBW
433.92MHz 03/02/2020
= ) s : .
433.92MHz L5 : :
-25- : :
Span . E
250kHz <7 : div-h
REW =4 oB-l L
-40- -
1kHz
_45 -]
VBW
-50-
3kHz 55
Sweep Time 60—
250ms 65—
Detector Type

70-
RMS 75-

[ ] 80—, | 1 1 I 1 ; 1 1 1 1 1
Portl |7 433.795M 433.825M 433.85M 433.875M 423.9M 433.925M 433.95M 433.975M 434M 434.025M 434.045M

20dB(Hz) FI-20dB(Hz) Fh-20dB(Hz) OBW(Hz)  FI-0BW(Hz) Fh-OBW(Hz) Limit(Hz) Port
44 875k 433.80025M 4339441250 45.375k 433808625l 433.944M  1175M 1
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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(**) 61.9-71.5
174-260 3750 71.5
260-470 3750-12500(**) 71.5-81.9
Above 470 12500 81.9

**], 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:
[ ] 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 radiated measurement, refer as ANSI C63.10, clause 6.5 for radiated emissions

TEL : 886-3-327-3456 Page Number © 14 0f 30
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3.3.4 Test Setup

Fundamental Emissions

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
I Receiver

=

3.3.5 Test Result of Fundamental Emissions

Field Strength of Fundamental Emissions Result
Modulation Frequenc Fundamental . Limit
q y Margin (dB) Type
Mode (MH2z) (dBuV/m)@3m (dBuVv/m)@3m
FSK 433.92 78.01 -2.81 80.82 Average
FSK 433.91 78.13 -22.69 100.82 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
01/02/2020
433.92MHz_Battery
o [ Limae [~ ]
120- QP [~
100~ LimAY [~
[N
80 . J
60_
40
20
[]_I 1 1 1 1 1 1 1 1 1 1 1
433.42M 433.5M 433.6M 433.7TM 433.8M 433.9M 434M 434.1M 434.2M 434.3M 434.42M
Type Freq Level Lirnit Margin Factor Dist Ceondition  Azimuth | Height Comment Raw AF CcL PA
(Hz) (dBuV/m) | (dBuV/m) (dB) (dB) (m) ) {m) (dBuV) (dB) (dB) (dB)
AV 433.92M 78.01 80.82 -281 -6.63 3 Vertical 76 1.21 4,64 2178 3.07 31.48
PK 433.81M 7813 100.82 -22.69 -6.63 3 Vertical 76 1211 84.76 2178 3.07 31.48
TEL : 886-3-327-3456 Page Number © 150f 30
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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

permits higher field strength.

Unwanted emissions limit follow this table or the general limits LP0O002 2.8(refer 3.6.1), whichever limit

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 51.5
260-470 375-1250(**) 51.5-61.9
Above 470 1250 61.9

**]. Linear interpolations.

Based on the average value of the measured emissions.

For periodic transmissions (lower field strength)

permits higher field strength.

Unwanted emissions limit follow this table or the general limits LP0002 2.8(refer 3.6.1), whichever limit

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 43.5
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:
[l 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).

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

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

X For radiated measurement.
X] 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.

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.
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3.4.4 Test Setup

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

RS Anfenna
| ———— im —_—
1

Metal Full Soddered Grownd Plang

Spectrum Anabyzer

f 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
il
il

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.

3.4.5 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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3.4.6 Transmitter Radiated Unwanted Emissions (Below 1GHz)

Summary
Mode Result Type Freq Level Limit Margin Dist Condition Azimuth Height Comments
(Hz) (dBuV/m) (dBuV/m) (dB) (m) °) (m)
0.4G - - - - - - - - - - -
SRD Pass AV 867.84M 54.65 60.82 6.17 3 Vertical 20 1.20 -
Result
Mode Result Type Freq Level Limit Margin Dist Condition Azimuth Height Comments
(Hz) (dBuV/m) (dBuV/m) (dB) (m) ) (m)

SRD - - - - - - - - - - -
433.92MHz Pass PK 867.86M 55.47 80.82 -25.35 3 Vertical 20 1.20 -
433.92MHz Pass AV 867.84M 54.65 60.82 6.17 3 Vertical 20 1.20 -
433.92MHz Pass AV 867.84M 50.25 60.82 -10.57 3 Horizontal 126 1.93 -
433.92MHz Pass PK 867.82M 51.18 80.82 -29.64 3 Horizontal 126 1.93 -
433.92MHz Pass PK 33.88M 23.75 40.00 -16.25 3 Vertical 360 1.00 -
433.92MHz Pass PK 128.94M 20.52 43.50 -22.98 3 Vertical 360 1.00 -
433.92MHz Pass PK 260.86M 2137 46.00 -24.63 3 Vertical 360 1.00 -
433.92MHz Pass PK 542.16M 28.02 46.00 -17.98 3 Vertical 360 1.00 -
433.92MHz Pass PK 652.74M 28.53 46.00 -17.47 3 Vertical 360 1.00 -
433.92MHz Pass PK 759.44M 28.82 46.00 -17.18 3 Vertical 360 1.00 -
433.92MHz Pass PK 33.88M 23.39 40.00 -16.61 3 Horizontal 0 1.00 -
433.92MHz Pass PK 109.54M 20.64 43.50 -22.86 3 Horizontal 0 1.00 -
433.92MHz Pass PK 258.92M 21.20 46.00 -24.80 3 Horizontal 0 1.00 -
433.92MHz Pass PK 553.8M 28.06 46.00 -17.94 3 Horizontal 0 1.00 -
433.92MHz Pass PK 664.38M 28.03 46.00 -17.97 3 Horizontal 0 1.00 -
433.92MHz Pass PK 790.48M 28.89 46.00 -7.11 3 Horizontal 0 1.00 -
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01/02/2020
433.92MHz_Battery
[ 130- | uim.ae [~ |
120-
[~
100- Lim.AV [~
A A
80 . J
60_
40+
20
0~ 1 | 1 | 1 | 1 | 1 | 1
865.34M 8a6M 866.5M 867M 867.5M 868M 868.5M 869M 869.5M 870M  B70.34M
Type Freq Level Limit Margin Facter Dist Condition Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m) (dBuV/m) (dB) (dE) (rm) (") (m) (dBul) (dE) (dB) (dB)
PK 867.86M 5547 8082 -25.35 043 3 Vertical 20 1.20 - 55.04 25.35 4.36 29.28
AV 867.84M 5465 60.82 -6.17 043 3 Vertical 20 1.20 - 54.22 25.35 4.36 29.28
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01/02/2020
433.92MHz_Battery
[ 130- | uim.ae [~ |
120-
Qe 4%
100 - LimAV |/
AV avd
80 . J
60_
40+
20
0~ 1 | 1 | 1 | 1 | 1 | 1
865.34M 8a6M 866.5M 867M 867.5M 868M 868.5M 869M 869.5M 870M  B70.34M
Type Freq Level Limit Margin Facter Dist Condition Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m) (dBuV/m) (dB) (dE) (rm) (") (m) (dBul) (dE) (dB) (dB)
AV 867.84M 50.25 60.82 -10.57 043 3 Horizontal 126 193 - 49.82 25.35 4.36 29.28
PK 867.82M 51.18 80.82 -29.64 043 3 Horizontal 126 193 - 50.75 25.35 4.36 29.28
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01,/02/2020
433.92MHz_Battery
130- Lim.QP [/
120+
qQp 44
100~ Lim.AV [
AV v
80 .
60_
—
4p-——
ZUW [ [
o_l 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30M  100M 150M 200M 250M 300M 350M 400M  450M 500M 550M 600M 650M  700M 750M 800M 850M 900M 950M  1G
Type Freq Level Limit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m) (dBuV/m) (dB) (dE) (m) ) (m) (dBuV) | (dB) (dB) (dB)
PK 33.88M 2375 40.00 -16.25 -9.09 3 Vertical | 360 1.00 32.84 21.56 113 3178
PK 12804M 2052 43.50 2298 -13.03 3 Vertical | 360 1.00 33.55 17.01 1.74 3178
PK 260860 2137 46.00 -24.63 -10.20 3 Vertical | 360 1.00 31.57 19.07 237 31.64
PK 54216M  28.02 46.00 17.98 41 3 Vertical | 360 1.00 32.23 2373 345 31.39
PK 65274M  28.53 46.00 1747 146 3 Vertical | 360 1.00 29.99 2415 398 29,59
PK 75944M 2882 46.00 1718 064 3 Vertical | 360 1.00 29.46 2492 3.88 29.44
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01,/02/2020
433.92MHz_Battery
130- Lim.QP [/
120+
qQp 44
100~ Lim.AV [
AV v
80 .
60_
—
4p-——
ZUW I [
o_l 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1
30M  100M 150M 200M 250M 300M 350M 400M  450M 500M 550M 600M 650M  700M 750M 800M 850M 900M 950M  1G
Type Freq Level Limit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m) (dBuV/m) (dB) (dE) (m) ) (m) (dBuV) | (dB) (dB) (dB)
PK 33.88M 2339 40.00 -16.61 -9.09 3 Horizontal 0 1.00 3248 21.56 113 3178
PK 10954M 2064 43.50 -22.86 -13.01 3 Horizontal 0 1.00 33.65 17.09 1.70 31.80
PK 25892M 2120 46.00 -24.80 -10.30 3 Horizontal 0 1.00 31.50 18.99 235 31.64
PK 553.8M 28.06 46.00 17.94 -3.86 3 Horizontal 0 1.00 31.92 24.03 349 3138
PK 66438M  28.03 46.00 1747 167 3 Horizontal 0 1.00 2970 24.02 3.88 2957
PK 79048M  28.89 46.00 1741 058 3 Horizontal 0 1.00 2947 25.00 382 29.40
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3.4.7 Transmitter Radiated Unwanted Emissions (Above 1GHz)

Summary
Mode Result Type Freq Level Limit Margin Dist Condition Azimuth Height Comments
(Hz) (dBuV/m) (dBuV/m) (dB) (m) °) (m)
0.4G - - - - - - - - - - -
SRD Pass AV 4.33918G 60.15 60.82 -0.67 3 Horizontal 328 2.76 -
Result
Mode Result Type Freq Level Limit Margin Dist Condition Azimuth Height Comments
(Hz) (dBuV/m) (dBuV/m) (dB) (m) ) (m)

SRD - - - - - - - - - - -
433.92MHz Pass AV 1.30178G 35.92 60.82 -24.90 3 Vertical 324 1.00 -
433.92MHz Pass AV 1.73569G 43.67 60.82 -17.15 3 Vertical 360 1.01 -
433.92MHz Pass AV 2.16963G 39.96 60.82 -20.86 3 Vertical 131 1.49 -
433.92MHz Pass AV 2.60354G 42.53 60.82 -18.29 3 Vertical 360 1.03 -
433.92MHz Pass AV 3.03745G 41.18 60.82 -19.64 3 Vertical 17 273 -
433.92MHz Pass AV 3.47139G 41.92 60.82 -18.90 3 Vertical 123 1.00 -
433.92MHz Pass AV 3.90531G 51.93 60.82 -8.89 3 Vertical 274 248 -
433.92MHz Pass AV 4.33921G 55.39 60.82 -5.43 3 Vertical 140 1.49 -
433.92MHz Pass PK 1.30187G 41.90 80.82 -38.92 3 Vertical 324 1.00 -
433.92MHz Pass PK 1.73575G 46.92 80.82 -33.90 3 Vertical 360 1.01 -
433.92MHz Pass PK 2.1697G 45.15 80.82 -35.67 3 Vertical 131 1.49 -
433.92MHz Pass PK 2.60368G 47.04 80.82 -33.78 3 Vertical 360 1.03 -
433.92MHz Pass PK 3.0377G 46.26 80.82 -34.56 3 Vertical 17 273 -
433.92MHz Pass PK 347119G 47.82 80.82 -33.00 3 Vertical 123 1.00 -
433.92MHz Pass PK 3.90522G 54.70 80.82 -26.12 3 Vertical 274 248 -
433.92MHz Pass PK 4.33912G 57.61 80.82 -23.21 3 Vertical 140 149 -
433.92MHz Pass AV 1.30173G 33.94 60.82 -26.88 3 Horizontal 353 1.72 -
433.92MHz Pass AV 1.7357G 33.58 60.82 -27.24 3 Horizontal 206 1.97 -
433.92MHz Pass AV 2.16964G 29.85 60.82 -30.97 3 Horizontal 274 1.00 -
433.92MHz Pass AV 2.6035G 36.06 60.82 -24.76 3 Horizontal 154 2.74 -
433.92MHz Pass AV 3.03744G 38.69 60.82 -22.13 3 Horizontal 334 2.85 -
433.92MHz Pass AV 3.47138G 38.88 60.82 -21.94 3 Horizontal 34 1.71 -
433.92MHz Pass AV 3.90528G 54.44 60.82 -6.38 3 Horizontal 329 1.50 -
433.92MHz Pass AV 4.33918G 60.15 60.82 -0.67 3 Horizontal 328 2.76 -
433.92MHz Pass PK 1.30162G 40.95 80.82 -39.87 3 Horizontal 353 1.72 -
433.92MHz Pass PK 1.7359G 40.09 80.82 -40.73 3 Horizontal 206 1.97 -
433.92MHz Pass PK 2.16955G 40.55 80.82 -40.27 3 Horizontal 274 1.00 -
433.92MHz Pass PK 2.60398G 43.51 80.82 -37.31 3 Horizontal 154 274 -
433.92MHz Pass PK 3.03729G 44.90 80.82 -35.92 3 Horizontal 334 2.85 -
433.92MHz Pass PK 3.47132G 45.33 80.82 -35.49 3 Horizontal 34 1.71 -
433.92MHz Pass PK 3.90514G 56.61 80.82 -24.21 3 Horizontal 329 1.50 -
433.92MHz Pass PK 4.33909G 62.02 80.82 -18.80 3 Horizontal 328 2.76 -
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433.92MHz_TX
140- LimPK [~
PK v
120+
LimAV [~/
100~ AV v
80-
60_
40~
2‘D_I 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1
16 126 146G 16G 186 26 226G 246G 266G 286G 326G 34G 366G 386G 4G 426G 44G 466G 48G 56
Type Freq Level Limit Margin Facter Dist Condition  Azimuth | Height Comment Raw AF CL PA
(Hz) (dBuV/m) | (dBuV/m) (dB) (dB) (m) ) (m) (dBuV) | (dB) (dB) (dB)
AV 1301786 3592 60.82 -24.90 il 3 Vertical | 324 1.00 - 4363 2581 272 36.24
AV 1.73569G 4367 60.82 1715 787 3 Vertical | 360 1.01 - 51.54 25.04 311 36.02
AV 216963G  39.96 60.82 -20.86 -4.53 3 Vertical 131 149 - 44.49 2777 3.50 35.80
AV 260354G 4253 60.82 -18.29 -4.32 3 Vertical | 360 1.03 - 46.85 2741 3.84 35.57
AV 3037456 4118 60.82 -19.64 -245 3 Vertical 117 273 - 4363 28.51 439 3535
AV 3471396 4192 60.82 -18.90 168 3 Vertical 123 1.00 - 43,60 28.56 401 3515
AV 300531G 5193 60.82 -8.80 -0.06 3 Vertical | 274 248 - 51.99 29.50 5.9 3495
AV 4339216 5539 60.82 543 081 3 Vertical | 140 149 - 54.58 30.22 534 3475
PK 1301876  41.40 80.82 -38.92 il 3 Vertical | 324 1.00 - 49,61 2581 272 36.24
PK 1735756 4692 80.82 -33.490 787 3 Vertical | 360 1.01 - 5479 25.04 311 36.02
PK 2164976 4515 80.82 -35.67 -4.53 3 Vertical 131 149 - 49,68 2777 3.50 35.80
PK 2603686 47.04 80.82 -33.78 431 3 Vertical | 360 1.03 - 51.35 2741 3.85 35.57
PK 303776 46.26 80.82 -34.56 -245 3 Vertical 117 273 - 4871 28.51 439 3535
PK 3471196 47.82 80.82 -33.00 168 3 Vertical 123 1.00 - 49,50 28.56 401 3515
PK 3005226 54.70 80.82 2612 -0.06 3 Vertical | 274 248 - 5476 29.50 5.9 3495
PK 4339126 5761 80.82 2321 081 3 Vertical | 140 149 - 56.80 30.22 534 3475
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0L/02/2020
433.92MHz_TX
wl LimPK [~
PK 44
120-
LimAV [~/
100- AV W
80
60- .
N { f {
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16 12G 146G 166 186G 26 226 24G 26G 286G 32G 346G 368G 38G 4G 426 44G 466G 4BG 56
Type Freq Level Limit Margin Factor Dist Condition  Azimuth = Height Comment Raw AF CL PA
(Hz) (dBuV/m) (dBuV/m) (dB) (dE) (rm) (") (m) (dBul) (dE) (dB) (dB)
AV 1.30173G 3354 60.82 -26.88 -1.71 3 Horizontal 353 172 - 41.65 25.81 272 36.24
AV 1.7357G 33.58 60.82 -27.24 -1.87 3 Horizontal 206 197 - 41.45 25.04 311 36.02
AV 2.16964G 29.85 60.82 -30.97 -4.53 3 Heorizontal 274 1.00 - 34.38 2.1 3.50 35.80
AV 2,6035G 36.06 6052 -24.76 -4.32 3 Horizontal 154 2.74 - 40.38 2741 3.84 3557
AV 3.03744G 38.09 60.82 -22.13 -245 3 Horizontal 334 2.5 - 41.14 28.51 4.39 3535
AV 3471386 38.88 60.82 -21.94 -1.68 3 Horizontal 34 171 - 40.56 28.56 491 3515
AV 3.90528G 54.44 60.82 -6.38 -0.06 3 Heorizontal 329 150 - 54.50 29.50 5.39 3495
AV 4.33918G 60.15 60.82 -0.87 0.81 3 Horizontal 328 276 - 59.34 30.22 5.34 3475
PK 1.30162G 4085 8082 -39.87 -1.72 3 Horizontal 353 172 - 48.67 25.80 272 36.24
PK 1.7359G 40.09 80.82 -40.73 -1.87 3 Horizontal 206 197 - 47.96 25.04 311 36.02
PK 2.16955G 40.55 80.82 -40.27 -4.53 3 Heorizontal 274 1.00 - 45.08 2.1 3.50 35.80
PK 2,60398G 4351 8082 -37.31 -4.31 3 Horizontal 154 274 - 47.82 2741 3,85 3557
PK 3.03729G 44.90 80.82 -35.92 -245 3 Horizontal 334 2.5 - 47.35 28.51 4.39 3535
PK 347326 45.33 80.82 -35.49 -1.68 3 Horizontal 34 171 - 47.01 28.56 491 3515
PK 3.90514G 56.61 80.82 -24.1 -0.06 3 Heorizontal 329 150 - 56.67 29.50 5.39 3495
PK 4.33909G 62.02 80.82 -18.80 0.81 3 Horizontal 328 276 - 61.21 30.22 5.34 3475
TEL : 886-3-327-3456 Page Number . 27 of 30
FAX : 886-3-327-0973 Issued Date Feb. 12, 2020
Report Template No.: HE1-F3 Ver2.1 Report Version : 02



e %NCC RADIO TEST REPORT Report No. : TRO11615AF

SPORTON LAB.

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.

g O KX

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. Activated automatically within 5 sec

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) 0.124 5.00
Period_5 sec
Time Analysis
Main . Sample Time
[ =30 156.25us
35 Al TX Time
e 123.59375ms
-45- AllTX Sample
50— 791
-55-| Duty Cycle
0024718
60 T[] T2s]
el MNals | NalMs
70 T3[s]  T4[s]
-15- MaMs | MaMs
B0 o b s
.85_
-90-, i i i i I | I I i i i I i | | I I I I I I | I i |
0 200m 400m 600m 800m 1 12 14 16 18 2 22 24 26 28 3 32 34 35 38 4 42 44 45 48 5
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4 Test Equipment and Calibration Data

Instrument for Conducted Test

Instrument Manufacturer Model No. Serial No. Spec. Calibration | Calibration
Date Due Date
Spectrum
R&S FSV 40 101013 10Hz~40GHz 13/Mar/2019 | 12/Mar/2020
Analyzer
Instrument for Radiated Test
Instrument Manufacturer Model No. Serial No. Spec. Calibration | Calibration
Date Due Date
3m Semi
. 30MHz ~ 1GHz
Anechoic SIDT FRANKONIA SAC-3M 03CHO1-HY am 29/Aug/2019 | 28/Aug/2020
Chamber
3m Semi
) 1GHz ~ 18GHz
Anechoic SIDT FRANKONIA SAC-3M 03CHO1-HY am 29/Aug/2019 | 28/Aug/2020
Chamber
PreAmplifier COM-POWER PA-103 161050 1 MHz ~ 1.0GHz 17/3ul/2019 | 16/Jul/2020
M|CFOW§Y9 Agilent 8449B 3008A02602 1GHz ~ 26.5GHz 27/Mar/2019 | 26/Mar/2020
Preamplifier
Spectrum
R&S FSV40 101407 10Hz ~ 40GHz 10/Sep/2019 | 09/Sep/2020
Analyzer
RF Cable-R03m Jye Bao RG142 CB019 9kHz ~ 1GHz 16/Dec/2019 | 15/Dec/2020
SUCOFLEX | SN805196/4+MY
RF Cable-HIGH SUHNER 1 GHz ~ 18 GHz 13/Mar/2019 | 12/Mar/2020
104 39495
Bilog Antenna & CBL6112D /
SCHAFFNER/MTJ 2678 /001 30MHz ~ 2GHz 06/Jul/2019 | 05/Jul/2020
5db Attenuator MTJ6102-05
EMI Test
) R&S ESU-26 100422 20Hz ~ 26.5GHz 23/0ct/2019 | 22/0ct/2020
Receiver
Loop Antenna TESEQ HLA 6120 31244 9k-30MHz 15/Mar/2019 | 14/Mar/2020
Br°?:tz’:]?];°m SCHWARZBECK BBHA 9170 BBHA9170339 18GHz ~ 40GHz | 19/Apr/2019 | 18/Apr/2020
BBHA 9120
Horn Antenna SCHWARZBECK BBHA9120 D-1130 1GHz ~ 18GHz 04/Nov/2019 | 03/Nov/2020
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Appendix A. Test Photos

1. Photographs of Radiated Emissions Test Configuration
For radiated emissions 30MHz~1GHz

Front view

Rear view
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For radiated emissions above 1GHz

Front view

Rear view
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