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History of this test report

Report No. Version Description Issued Date
FRBNO134AF 01 Initial issue of report Dec. 11, 2018
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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 PASS -
3.2 15.231(c) Emission Bandwidth PASS -
3.3 15.231(b)/(e) | Fundamental Emissions PASS -
34 15.231(b)/(e) | Transmitter Radiated Unwanted Emissions PASS -
35 15.231(a)/(e) | Operation Restriction PASS -

Declaration of Conformity:

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

Comments and Explanations:

None.

Reviewed by: Jackson 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 . Ch. Frequency Fundamental Field
(MH2) Modulation (MH2) Channel Number Strength (dBuV/m)
433.92 FSK 433.92 1 78.05

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

1.1.2 Antenna Information

Antenna Category

Internal antenna (antenna permanently attached)

X
[

External antenna (dedicated antennas) ; Unique antenna connector

Antenna General Information

No. Brand Model Ant. Type Gain (dBi)

1 Wistron Nix Chip Antenna -4.4

1.1.3 Type of EUT

Type of EUT

Stand-alone

X

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 - 50f31
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1.1.4 EUT Operational Condition

Supply Voltage X AC mains [] bC
Type of DC Source [] Internal DC supply |[[X] External adapter [] Battery

1.1.5 Test Signal Duty Cycle

Operated Mode for Worst Duty Cycle

X Operated normally mode for worst duty cycle

Test Signal Duty Cycle (x) Duty Cycle Correction Factor [dB] — (20 log x)
X 100% 0

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

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.

Test Condition Test Site No. Test Engineer Test Environment Test Date
AC Conduction CO04-HY Andy 22.6°C/62% 07/Nov/2018
RF Conducted THO1-HY Andy 25.3°C/ 63% 28/Nov/2018
Radiated Emission 03CHO02-HY Patrick 23.8°C /1 47% 27/Nov/2018
TEL : 886-3-327-3456 Page Number D 60f31
FAX: 886-3-327-0973 Issued Date © Dec. 11, 2018
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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) 3.54 dB Confidence levels of 95%
Radiated Emission (9kHz ~ 30MHz) 1.6 dB Confidence levels of 95%
Radiated Emission (30MHz ~ 1,000MHZz) 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%

TEL : 886-3-327-3456
FAX : 886-3-327-0973
Report Template No.: HE1-C7 Ver2.1

Page Number - 7of31
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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 78.05

2.2 Test Channel Frequencies Configuration

Test Channel Frequencies Configuration

Test Mode Test Channel Frequencies (MHz)
FSK 433.92
TEL : 886-3-327-3456 Page Number t8of31
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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

Operating Mode

CTX

1 Switching Power Supply Mode
The Worst Case Mode for Following Conformance Tests
Tests Item Emission Bandwidth, Fundamental Emissions, Radiated Unwanted Emissions

Test Condition

Radiated measurement

User Position

X EUT will be placed in fixed position.

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

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

Operating Mode

X 1. Switching Power Supply Mode

Test Mode

FSK

EUT

Orthogonal Planes of

X Plane Y Plane Z Plane

Worst Planes of EUT

\Y,

The Worst Case Mode for Following Conformance Tests
Tests Item Operation Restriction (silent time and operated time)
Test Condition Conducted measurement
Test Mode Operated normally mode for worst duty cycle condition.

2.4 Support Equipment

Support Equipment — RF Conducted
No. Equipment Brand Name Model Name FCCID
1 Notebook DELL E5410 DoC
2 Adapter for NB DELL HA65NM130 DoC
3 DC Power Supply GW GPS-3030DD -
4 _ Fixture_ ) ) )
(Client Provide)
TEL : 886-3-327-3456 Page Number S 9o0f31
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2.5 Test Setup Diagram

Test Setup Diagram — AC Line Conducted Emission Test

AC Mains

Power Box

Iltem | Connection [ Shielded [ Length(m) [ Remark
1 AC power line No 1.5 -

TEL : 886-3-327-3456 Page Number - 10 of 31
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Test Setup Diagram - Radiated Test

AC Mains

Power Box

Turn table
Item Connection Shielded [ Length(m) [ Remark
1 AC Power line No 1.8m -
TEL : 886-3-327-3456 Page Number © 11 0of 31
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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
7
s
///
cm
' Bonged to Grounplane -
TEL : 886-3-327-3456 Page Number D 120f31
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3.1.5 Test Result of AC Power-line Conducted Emissions

AC Power-line Conducted Emissions Result

Operating Mode 1 Power Phase Neutral
Operating Function Switching Power Supply Mode
- 07/11,/2018
AC Conduction_Mode 1
[ " lmPK [~ |
25 PK [
e LimAV [~
70 LA A
60 | J
50-] I
i
307%WWWWWWWWWMWWW
20| T
10+
O —— | |

1 Sbk M 10M oM
Type Freg Level Limit Margin Factor Conditien Comment Raw LISN CL AT
(Hz) (dBuV) (dBuV) (dB) (dB) (dBuV) (dB) (dB) (dB)
ap 195.333k 19.34 63.80 -44.46 16,63 Meutral - -0.29 3.62 0.01 10.00
AV 195.333k 1471 53.80 -39.09 19.63 Meutral - -4.92 9.62 0.01 10.00
ap 264.305k 17.90 61.30 -43.40 19.66 Meutral - -1.76 9.62 0.04 10.00
AV 264.305k 14.01 51.30 -37.29 19.66 Meutral - -5.65 9.62 0.04 10.00
oP 33641k 18.95 56.00 -37.05 19.67 Meutral - -0.72 9.61 0.06 10.00
AV 556,41k 16.44 46,00 -29.56 19.67 Neutral ~ "Worst"  -3.23 9.61 0.06 10.00
ap 826.46k 15.96 56.00 -40.04 19.64 Meutral - -3.68 9.62 0.02 10.00
AV 826,46k 12.90 46.00 -33.10 19.64 MNeutral - -6.74 9.62 0.02 10.00
ap 3.449M 15.21 56.00 -40.79 1871 Meutral - -4.50 3,64 0.07 10.00
AV 3.449M 14.01 46.00 -31.99 19.71 Meutral - -570 9.64 0.07 10.00
ap 12.642M 14.85 60.00 -43.15 19.78 Meutral - -4.93 9.70 0.08 10.00
AV 12.642M 13.98 50.00 -36.02 19.78 Meutral - -3.80 3.70 0.08 10.00

Note 1: “>20dB” means emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found emissions (No emissions were detected.)

TEL : 886-3-327-3456 Page Number - 13 0f 31
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AC Power-line Conducted Emissions Result
Operating Mode 1 Power Phase Line
Operating Function Switching Power Supply Mode
- o7/11/2018
AC Conduction_Mode 1
[ [ tmex [~ |
90+ K[
i LimAV [~
70 A A
. | | J
50+ I
i
EO_WMWWWWWW\MWWW
20
| | T W
0- | | [
150k M 10M 30M
Type Freq Level Limit Margin Factor Condition Cormment Raw LISN CcL AT
(Hz) (dBuv) (dBuv) | (dB) (dB) (dBuv) | (dB) (dBE) (dB)
ap 150,904k 20,72 65.94 -45.22 19.66 Line - 1.06 9.62 0.04 10.00
AV 150,904k 1717 55,94 -38.77 19.66 Line - -2.4% 5.62 0.04 10.00
QP 315.416k 18.42 59.82 -41.40 19.68 Line - -126 9.61 0.07 10.00
AV 315416k 1494 49,82 -34.88 19.68 Line - -4.74 5.61 0.07 10.00
QP 506.673k 23.69 56.00 -32.31 19.68 Line - 401 9.61 0.07 10.00
|AV 506,673k 20.37 46,00 -25.63 19.68 Line “Worst" (.69 G.61 0.07 10,00
ap 530,604k 15.74 56.00 -40.26 19.62 Line - -3.88 5.61 0.01 10.00
AV 930.604k 13.56 46.00 -32.44 19.62 Line - -6.06 9.61 0.1 10.00
ap 2.074M 15.29 56.00 -40.71 19.63 Line - -4.34 9.62 0.01 10.00
AV 2.074M 13.51 46.00 -32.49 19.63 Line - -6.12 9.62 0.01 10.00
QP 7.027M 16.14 60.00 -43.86 19.81 Line - -3.67 9.65 0.16 10.00
AV 7.027TM 14.90 50.00 -35.10 19.81 Line - -4.91 9.65 0.16 10.00
Note 1: “>20dB” means emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found emissions (No emissions were detected.)
TEL : 886-3-327-3456 Page Number D 1l40f31
FAX : 886-3-327-0973 Issued Date © Dec. 11, 2018
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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 - 150f 31
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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

182.34

176.60

Limit

N/A

1.08

Result

Complied

99% Bandwidth Plots

20dB Bandwidth Plots

Date:28NOV 2018 1351:56

Spectrum r‘? Spectrum r‘?
Ref Level -30.00 dam @ RBW 3 khz Ref Level -30.00 dém & RBW 3 khz
o att 0dE @ SWT 100 ms @ VBW 10 kHz _Mode Auto FFT o Att 0dB @ SWT 100 ms @ VBW 10 kHz _Mode Auto FFT
[@ 1Pk View [@ 1Pk View
M1 Mi[1] -85.22 dBm| I D1[1] -0.01 dB|
N 433.89620 MHz| D1 -35.220 dBm ] 176.60 kHz|
-40d 1—occBw 182.344428365 kHz| | [| 404 f—m1[1] -53.88 dBm)
Vu MA Vu ‘\M 433.85710 MHZ|
sod so0d
i VNS
# D2 -55.220 dBr
ot Y s JE v
U vy v
f )kl |JrL | f )kl |ﬂ |
70 d 70 d
Nk ) K o
i Iy i Iy
0 d Www Uw\ﬂ a0 d i l m
s0d ! M M\HJ a0d ! M Mlnj
T TP T TP
I, AT I’ Sl
b At | [ oy
-110d -110d
-120 d -120 d o
i \
CF 433.9584 MHz 691 pts Span 1.0 MHz CF 433.9584 MHz 691 pts Span 1.0 MHz
i URNRRNRED W i ) I )

Date:28NOV 2018 1355:32
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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.

XI For radiated measurement, refer as ANSI C63.10, clause 6.5 for radiated emissions

TEL : 886-3-327-3456
FAX: 886-3-327-0973
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3.3.4 Test Setup

Fundamental Emissions

RE Antenna
| «—— 3m ——— | T
1
EUT An_t.feed : 1-4m

_____ | | point 1
1 !
1

1

1

1

Metal Full Soldered Ground Plane

Spectrum Analyzer

I Receiver q&

3.3.5 Test Result of Fundamental Emissions

Field Strength of Fundamental Emissions Result

Modulation Frequency Fundamental Margin (dB) Limit Type
Mode (MHz) (dBuVv/m)@3m (dBuVv/m)@3m
FSK 433.99340 78.05 2.78 80.83 Average
FSK 433.99340 92.47 8.36 100.83 Peak
Result Complied

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

TEL : 886-3-327-3456 Page Number - 18 of 31
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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.

TEL : 886-3-327-3456
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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%.

XI 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:
XI 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.

X 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)

| Im —_—

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 !
1
EUT AI'I'_t.fEEd : 1-4m

""" | | point 1
1 :
1

1

1

1

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)

Transmitter Radiated Unwanted Emissions (Below 1GHz)

Operating Mode

1

Test Freq. (MHz) 433.92

Operating Function

FSK

Polarization \Y/

110

Level (dBuV/m)

Date: 2018-11-27

100

433MHZ-CLASS1-PK

80

433MHZ-CLASS1-AV

60

40

20

865.3

Freq

866.

Level

Over
Limit

867. 868. 869. 870.870.3
Frequency (MHz)

Limit ReadAntenna Cable Preamp
Line Level Factor Loss Factor Remark

MHz dBuV/m

dB

1 867.97000 31.30 -29.53
2 867.97000 45.72 -35.11

dBuV/m  dBuV  dB/m dB dB

60.83 29.11 25.70 4.28 27.79 Average
80.83 43.53 25.70 4.28 27.79 Peak

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: If duty cycle < 100%, average emission = peak emission + 20 log (duty cycle).
Note 5: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions (Below 1GHz)

Operating Mode 1 Test Freq. (MHz) 433.92
Operating Function FSK Polarization H
110Level (dBuV/m) Date: 2018-11-27
100
433MHZ-CLASS$1-PK
80

433MHZ-CLASS1-AV

60

40

20

865.3 866. 867. 868. 869. 870.870.3
Frequency (MHz)

Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Level Factor Loss Factor Remark

MHz dBuV/m dB dBuV/m dBuV dB/m dB dB

1 867.99000 33.16 -27.67 60.83 30.97 25.70 4.28 27.79 Average
2 867.99000 47.58 -33.25 80.83 45.39 25.70 4.28 27.79 Peak

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: If duty cycle < 100%, average emission = peak emission + 20 log (duty cycle).

Note 5: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions (Below 1GHz)
Operating Mode 1 Test Freq. (MHz) 433.92
Operating Function FSK Polarization V
10 Level (dBuV/m) Date: 2018-11-27
100
80 NCCACIFCC.B
60
—
40—1 2 3 45 6
20
30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB cm deg
1 95.960000 34.73 -8.77 43.50 45.76 15.32 1.44 27.79 Peak 100 360
2 119.24000 33.63 -9.87 43.50 42.48 17.32 1.65 27.74 Peak 100 360
3 336.52000 33.37 -12.63 46.00 38.71 19.87 3.07 27.48 Peak 100 360
4 408.30000 37.28 -8.72 46.00 40.53 21.55 3.20 28.00 Peak 100 360
5 419.94000 37.19 -8.81 46.00 40.04 22.01 3.21 28.87 Peak 100 360
6 480.08000 34.24 -11.76 46.00 36.55 22.79 3.28 28.38 Peak 100 360
Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
Note 4: If duty cycle < 100%, average emission = peak emission + 20 log (duty cycle).
Note 5: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions (Below 1GHz)

Operating Mode 1 Test Freq. (MHz) 433.92
Operating Function FSK Polarization H
116 Level (dBuV/m) Date: 2018-11-27
100
80 NCCAC/FCC.B
60
i_
40— L e
20
G30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 121.18000 34.75 -8.75 43.50 43.56 17.32 1.66 27.73 Peak 100 2}
2 239.52000 36.42 -9.58 46.00 44.56 16.53 2.68 27.35 Peak 100 0
3 311.30000 37.85 -8.15 46.00 43.34 18.78 3.82 27.29 Peak 100 0
[4 336.52000 39.99 -6.10 46.80 45.24 19.87 3.87 27.48 Peak 1060 0 ]
5 408.30000 39.53 -6.47 46.00 42.78 21.55 3.20 28.08 Peak 100 2}
6 480.08000 37.09 -8.91 46.00 39.40 22.79 3.28 28.38 Peak 100 0

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
Note 4: If duty cycle < 100%, average emission = peak emission + 20 log (duty cycle).
Note 5: No level of unwanted emissions exceeds the level of the fundamental emission.
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3.4.7 Transmitter Radiated Unwanted Emissions (Above 1GHz)

Transmitter Radiated Unwanted Emissions (Above 1GHz)

Freq Level

Frequency (MHz)

Over Limit ReadAntenna Cable Preamp
Limit Line Level Factor Loss Factor Remark

Operating Mode 1 Test Freq. (MHz) 433.92
Operating Function FSK Polarization \%
130 Level (dBuV/m) Date: 2018-11-27
120
100
30 433MHZ-CLASS1-PK
433MHZ-CLASS1-AV
60
40 2
20
010001300. 1700. 2100. 2500. 2900. 3300. 3700. 4100. 4500. 5000

MHz dBuV/m

dB dBuV/m dBuV  dB/m dB dB

1 1296.0000 24.37 -56.46 80.83 30.11 25.17 3.95 34.86 Average
2 1296.0000 38.79 -42.04 80.83 44.53 25.17 3.95 34.86 Peak

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
Note 3: For the peak measurement is fully sufficient, as the max field strength as measured with the
Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in addition.
Note 4: If duty cycle < 100%, average emission = peak emission + 20 log (duty cycle).
Note 5: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Operating Mode 1 Test Freq. (MHz) 433.92
Operating Function FSK Polarization H
Date: 2018-11-27
130 Level (dBuV/m) ate
120
100
20 433MHZ-CLASS1-PK
433MHZ-CLASS1-AV
60
40 -
20
10001300. 1700. 2100. 2500. 2900. 3300. 3700. 4100. 4500. 5000

Frequency (MHz)

Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Level Factor Loss Factor Remark

MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB

1 1296.0000 24.02 -56.81 80.83 29.76 25.17 3.95 34.86 Average
2 1296.0000 38.44 -42.39 80.83 44.18 25.17 3.95 34.86 Peak

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: For the peak measurement is fully sufficient, as the max field strength as measured with the
Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in addition.

Note 4: If duty cycle < 100%, average emission = peak emission + 20 log (duty cycle).

Note 5: No level of unwanted emissions exceeds the level of the fundamental emission.
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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.

g O X

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.
Periodic transmissions (lower field strength)

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
Analyzrer

TEL : 886-3-327-3456 Page Number - 290f 31

FAX : 886-3-327-0973 Issued Date © Dec. 11, 2018
Report Template No.: HE1-C7 Ver2.1 Report Version : 01



e %FCC RADIO TEST REPORT

SPORTON LAB.

Report No. : FR8NO134AF

3.5.5 Test Result of Operation Restriction

Operation Condition Pulse Duration (s) Limits (s)
Transmission time (TX-on) 0.019 5.00
Period_5 sec
Spectrum [@
Ref Level -10.00 dBm @ RBW 1 MHz
| ALt 0de @ SWT 105 @ VBW 3 MHz
@ 1Pk Max@3Pk Clrw
D2[1] 0.47 dB
5.000312 s
20 dém M1[1] -80.98 dBm
1.153438 s
-30 dem— 7
h
-40 dBm
-50 dBm
-60 dBm
-70 dBm
R e e
-90 dém
-100 dem
CF 433.95 MHz 32001 pts 1.0s/
Marker
Type | Ref | Trc | X-value Y-value |__Function Function Result |
M1 1 1.153438 s -50.958 dBm
D1 M1 1 19.375 ms 47.23 dB
D2 M1 1 £.000312 s 0.47 dB
1 ] CRAARD
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4 Test Equipment and Calibration Data

< Instrument for AC Conduction >

Instrument Manufacturer Model No. Serial No. Spec. Calibration | Calibration
Date Due Date

EMC Receiver R&S ESR 102051 9KHz ~ 3.6GHz 03/May/2018 | 02/May/2019

LISN R&S ENV216 101295 9kHz ~ 30MHz 17/Nov/2017 | 16/Nov/2018

RF Cable-CON MTJ RG142 CB002-CO 9kHz ~ 200MHz 17/Sep/2018 | 16/Sep/2019

AC POWER APC AFC-11005G | F310050055 ATz oz NCR NCR
Impuls Begrenzer | g \waARZBECK | VTSD 9561-F 9561-F041 9KkHz ~30 MHz | 12/0ct/2018 | 11/Oct/2019

Pulse Limiter

NCR : Non-Calibration Require
< Radiated Test >
Instrument Manufacturer Model No. Serial No. Spec. Calibration | Calibration
Date Due Date
3m Semi Anechoic SIDT 30MHz ~ 1GHz
Chamber FRANKONIA SAC-3M 03CHO2-HY 3m 17/0Oct/2018 | 16/Oct/2019
3m Semi Anechoic SIDT 1GHz ~ 18GHz
Chamber FRANKONIA SAC-3M 03CH02-HY 3m 17/0Oct/2018 | 16/Oct/2019
Amplifier Agilent 8447D 2944A11149 100kHz ~ 1.3GHz 27Jul/2018 | 02/Jul/2019

Microwave .

Preamplifier Agilent 8449B 3008A02373 1GHz ~ 26.5GHz | 23/Oct/2018 | 22/Oct/2019
Spectrum Analyzer | Rohde & Schwarz FSP40 100593 9KHz - 40GHz 12/Dec/2017 | 11/Dec/2018
EMI Test Receiver | Rohde & Schwarz ESCS 30 100354 9kHz ~ 2.75GHz | 08/Dec/2017 | 07/Dec/2018

RF Cable-R03m Jye Bao RG142 CB017 9kHz ~ 1GHz 19/Jan/2018 | 18/Jan/2019
RF Cable-high SUHNER SUCOFLEX104 MY34918/4 1GHz ~ 40GHz 19/Jan/2018 | 18/Jan/2019
Bilog Antenna SCHAFFNER CBL 6112B 2723 30MHz ~ 1GHz 13/0ct/2018 | 12/0Oct/2019

Broadband HOM | SCHWARZBECK | BBHA9170 | BBHA 9170154 | 18GHz ~40GHz | 06/Feb/2018 | 05/Feb/2019
Double Ridged BBHA 9120 D _

Guide Horn Antenna SCHWARZBECK BBHA 9120D 1531 1GHz ~ 18GHz 18/Apr/ 2018 | 17/Apr/2019

Preamplifier MITEQ TTA1840-35-HG 1864481 18GHz ~ 40GHz 24/Aug/2018 | 23/Aug/2019

Loop Antenna TESEQ HLA 6120 31244 9k-30MHz 29/Mar/2018 | 28/Mar/2019
< Conducted Test >

Instrument Manufacturer Model No. Serial No. Spec. Calibration | Calibration

Date Due Date
Spectrum Analyzer R&S FSV 40 101013 9kHz~40GHz 29/Dec/2017 | 28/Dec/2018
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