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Report No.: PTC18022710108E-FCO01
PRECISE TESTING

1 TEST RESULT CERTIFICATION

Applicant’'s name . Willis Electric Co., Ltd.

Address : No0.504-1, Chung-Hua Road, Sec.4 Hsin Chu Taiwan
Manufacture's name : Kupoint (DongGuan) Electric Co., Ltd

Address : Huai De Industrial Humen Town Dong Guan City Guang Dong Province
Product name . Laser Projector Red & Green & Blue(With Remote)
Model name : AL69W

Standards . FCC CFRA47 Part 15 Section 15.231: 2017

Test procedure : ANSI C63.10:2013

Test Date . March 26, 2018 to April 09, 2018

Date of Issue : April 12, 2018

Test Result : Pass

This device described above has been tested by PTC, and the test results show that the equipment under
test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested sample
identified in the report.

This report shall not be reproduced except in full, without the written approval of PTC, this document may be
altered or revised by PTC, personal only, and shall be noted in the revision of the document.

Zlgb Tﬁﬂ/

Leo Yang / Engineer

UL

Chris Du / Manager

Test Engineer:

Technical Manager:
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2 Test Summary

Test Items Test Requirement Result

Conducted Emission 15.207 PASS

Radiated Spurious Emissions 15.209 PASS

Restricted Bands of Operation 15.205(a) PASS

Field Strength of Fundamental and 15.231(b) PASS
Harmonics

Occupied Bandwidth 15.231(c) PASS

Transmission Time 15.231(a)(1) PASS

Duty Cycle 15.231 PASS

Antenna Requirement 15.203 PASS

Remark:
N/A: Not Applicable
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3 General Information

3.1 General Description of E.U.T.

Product Name . |Laser Projector Red & Green & Blue(With Remote)

Model Name . |AL69W

Operation Frequency . |433.92MHz

Number of Channel cn

Type of Modulation . JASK

Antenna installation . |Internal Antenna

Antenna Gain . |0 dBi
For Adapter:

| ~ Model: K25C120200U

Power supply " Input: AC 120V, 50/60Hz, 0.6A
Output: DC 12V, 2.0A

Hardware Version . |AL6SW_MB_V1

Software Version . |AL69W_V10
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Report No.: PTC18022710108E-FCO01
PRECISE TESTING
3.2 Test Methodology

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions
requirement and operating in a manner which intends to maximize its emission characteristics in a
continuous normal application.

The Transmitter was operated in the normal operating mode. The TX frequency was fixed which was for the
purpose of the measurements.

Pre-defined engineering program for regulatory testing used to control the EUT for staying in continuous
transmitting and receiving mode is programmed.
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PRECISE TESTING

3.3 Test Site

Dongguan Precise Testing & Certification Corp., Ltd.

Building D, Baoding Technology Park, Guangming Road2, Dongcheng District, Dongguan, Guangdong,
China

FCC Registration Number: 790290
A2LA Certificate No.: 4408.01
IC Registration Number: 12191A-1
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Equipment During Test

4.1 Equipments
RF Conducted Test

List

Report No.: PTC18022710108E-FCO01

Na_me of Manufacturer Model Serial No. Characteristics |[Calibration Due
Equipment
MXG Signal Agilent N9O020A Mys6070279 | 1OHZ-30GHZ 1 shi 07, 2018
Analyzer
Coaxial Cable CcDS 79254 46107086 10Hz-30GHz Oct 09, 2018

Remark: The temporary antenna connector is soldered on the PCB board in order to perform conducted
tests and this temporary antenna connector is listed in the equipment list.

Radiated Emissions(Test Frequency from 9KHz-18GHz)

E’(;Iﬁirgemggt Manufacturer Model Serial No. Characteristics | Calibration Due
EMI Test Receiver | Rohde&Schwarz ESCI 101417 9KHz-3GHz | ge 03, 2018
Loop Antenna Schwarzbeck | FMZB 1519 012 9KHz-30MHz | 5yq 31, 2018
Bilog Antenna | SCHWARZBECK | VULB9160 9160-3355 | 25MHz-2GHz | Ayg 31, 2018
Preamplifier (low | o~ \waR7BECK | BBV 9475 | 9745:0013 | IMHZIGHZ | oo 63 2018
frequency)
Cable Schwarzbeck PLF-100 549489 9KHz-3GHz Sep. 03, 2018
Spectrum Analyzer Agilent E4407B MY45109572 | 9KHz-40GHz Oct. 13, 2018
Horn Antenna | SCHWARZBECK 9120D 9120D-1246 | 1GHz-18GHz | Aug. 31, 2018
Power Amplifier LUNAR EM LNA1G18-40 | J10100000081 | 1GHz-26.5GHz | Aug. 31, 2018
Cable H+S CBL-26 N/A 1GHz-26.5GHz | sep. 03, 2018
Conducted Emissions
Name of Equipment Manufacturer Model Serial No. Characteristics Ca“DbLZtlon
EMI Test Receiver Rohde&Schwarz ESCI 101417 9KHz-3GHz Sep. 03, 2018
A”',‘:'l‘;'g'v gfi"”s Rohde&Schwarz | L2-16B | 000WX31025 | 9KHz-300MHz | Sep. 03, 2018
A”',‘:'lce'gms'”s Rohde&Schwarz | ENV216 101342 9KHz-300MHz | Sep. 03, 2018
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PRECISE TESTING

4.2 Measurement Uncertainty

Report No

.. PTC18022710108E-FCO01

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted +2.2dB
Radio Frequency +1x10°
Bandwidth +15x10°
Time +2%

Duty Cycle +2%
Temperature +1°C
Humidity +5%

DC and low frequency voltages +3%
Conducted Emissions (150kHz~30MHz) +3.64dB
Radiated Emission(30MHz~1GHz) +5.03dB
Radiated Emission(1GHz~25GHz) +4.74dB
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PRECISE TESTING

4.3 Description of Support Units

Report No.: PTC18022710108E-FCO01

Equipment Model No.

Series No.

N/A N/A

N/A
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Conducted Emission

Test Requirement:
Test Method:

Test Result:
Frequency Range:

Class/Severity:

5.1 E.U.T. Operation
Operating Environment ;
Temperature:

Humidity:

Atmospheric Pressure:

5.2 EUT Setup

Report No

FCC CFR 47 Part 15 Section 15.207
ANSI C63.10: 2013

PASS

150kHz to 30MHz

Class B

255°C
51 % RH

101.2kPa

.. PTC18022710108E-FCO01

The conducted emission tests were performed using the setup accordance with the ANSI

C63.10:2013.

Receiver PC

E:50Q2 Terminator
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5.3 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

T— L.I.S.N EUT

5.4 Measurement Procedure

1. The EUT was placed on a table, which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all frequency measured was complete.

5.5 Conducted Emission Limit

Conducted Emission

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note:
1. The lower limit shall apply at the transition frequencies
2.The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

5.6 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and Neutral
Lines. Quasi-peak & average measurements were performed if peak emissions were within 6dB of the
average limit line.

5.7 Conducted Emission Test Result

Pass.

Please refer to the following pages.
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Line-AC 120V/60Hz
Level (dBu\Y)

Report No.: PTC18022710108E-FCO01

Date: 2018-03-29

100
90
80
70
60 \\\ | FCC PART15C QP
50 | FCC PART15C AV
40 3 "
30 ‘\" 'I[ ] 1 LN
W g .'l|. J | Il
20| |f e i h it
l Il L PJ \ il
A R T TP, L G
035 2 5 1 2 5 10 20 30
Trace: 71 FFEQUE!HC}‘ (MHz)
Cable  AMN  Hecemner Emigsion Ower
Mo, Freq Loss  Factor Reading Level Lirnit Limit Remark
hdHz dbB dB dBu dBuv  dBuv dE
1. 0.150 0.21 9.50 19.22 28.93 5600  -27.07 Average
2. 0.150 0.21 9.50 q0.22 4993 66.00 -16.07 QP
3. 0.202 0.28 454 1616 Z26.03 hihg =27 R1 Average
4 0.202 028 959 3516 45.03 6354 1851 aP
5. 0.383 040 973 16.60 26.73 4508 -21.35 Average
k. 0384 0.40 473 Zh Rl 6. 73 haos  -21.3h aF
7. 0573 043 979 6.30 1652 46,00 -29.48 Average
8. 0573 043 979 20.30 3052 56.00 -2548 QP
9. 200 0.47 9485 254 12.86 b 00  -3314 Ayerage
10 2.001 047 985 16.54 26.86 BE.OD 2914 QP
11. 29.841 047 954 16.08 26.49 5000 -2351 Awerage
12 29841 0.47 9494 2403 34.49 BOOD  -2551 QP
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Neutral-AC 120V/60Hz
Level (dBu\)

Report No.: PTC18022710108E-FCO01

Date: 2013-03-29

100
90
80
70
60 \\\ | FCC PART15C QP
50 fﬁ\\_\ | FCC PART15C AV
40
30/ 113
'.| | | |
20 (Wl A0 ol e
i i -I'F..I.P b W
10 I 4 l [ 'jPJ#'Ji‘hkm!%\lﬂrﬁ -F,;t,J.,;LL-h,L'l;.‘J,‘LL’H.L.“” WM m
035 2 5 1 2 5 10 20 30
Trace: 77 Frequency (MHz)
Cable  AMMN HRHecemner Emission Char
Mo, Freq Loss  Factor Reading Level Lirnit Lirmnit Remark
bHz dbB dB dBul dBuY  dBuY db
1. 0.154 0.21 953 17.85 2759 5578 2819 Average
2. 0.154 0.21 9.53 38.85 48.59 6578 17189 QF
3. 0174 0.24 957 18.47 268.28 5477  -2h48 Awverage
4, 0174 024 957 37.47 47.28 6477 -17.49 aF
E. 0.226 0.31 9.64 16.25 26.20 261 -26.41 Average
b 022k 0.3 454 33.2h 4320 BZ2h1  -19.41 QP
7. 0.377 040 975 11.82 21.97 4834 -26.37 Average
8. 0.377 040 975 28.82 3897 6634 1937 arF
4. 7407 0.5k 49499 10.45 21.02 hOOO0  -28.98 Average
10. 7.407 055 9499 19.48 J0.02 6000 -29.98 QP
11. 29.061 048 1013 18.22 26.83 000 -2117 Average
12. 29061 43 10713 24 2¢ 3483 kOO0 -2R17 aF
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Radiated Spurious Emissions

Test Requirement:

Test Method:

Test Result:
Measurement Distance:

Limit:

FCC CFR47 Part 15
ANSI C63.10:2013
PASS

3m

See the follow table

FCC 15.205 Restricted bands of operation

Report No.: PTC18022710108E-FCO01

Section 15.209

MHz MHz MHz GHz
0.090-0.110 1642 - 16.423 3999 - 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 725-7775
4125-4128 25.5-25467 1300 - 1427 8025-85
417725 -4.17775 37.5-38.25 1435-1626.5 90-92
420725 -420775 73-746 16455 - 1646.5 93-95
6.215-6.218 74.8-752 1660 - 1710 10.6-12.7
6.26775-6.26825 108-12194 17188 -1722.2 13.25-134
6.31175-6.31225 123-138 2200 - 2300 1447 -14.5
8.291 -8.294 1499 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
837625 -8.38675 156.7 - 1569 2690 - 2900 2201-2312
8.41425-8.41475 162.0125 - 167.17 3260 - 3267 236-240
12.29 -12.293 167.72-1732 3332 -3339 31.2-318
12.51975-12.52025 240 - 285 33458 - 3358 36.43-36.5
12.57675-12.57725 322 -3354 3600 - 4400 (3)

FCC 15.209 Limit:

Frequencies Field Strength Measurement Distance
{(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88-216 150 3
216~960 200 3
Above 960 500 3

Page 16 of 42




Report No.: PTC18022710108E-FCO01
PRECISE TESTING

FCC 15.231 Limit:

Fundamental Field Strength of Field Strength of
Frequency Fundamental Spurious Emissions
(MHz) (microvolts/meter) (microvaolts/meter)
40.66 - 40.70 2,250 225

70 - 130 1.250 125

130-174 1.250 to 3,750 ** 12510 375 **

174 - 260 3.750 375

260 - 470 3.750 to 12,500 ** 375 to 1.250 **
Above 470 12.500 1.250

** linear interpolations

The field intensity in micro-volts per meter can then be determined by the following equation: FI(V/ m) = 10FI
(dBV/ m) / 20 The FCC specified emission limits were calculated according the EUT operating frequency and

obtained by following linear interpolation equations:

(a) For fundamental frequency:
fEUT : EUT Operating Frequency Emission Limit (V/m)

12500(V/m) — 3750(V/m)
470(MHz) — 260(MHz)

= [fFEUT(MHz) — 260(MHz)] X +3750(V/m)

(b) For spurious frequencies:
fEUT : EUT Operating Frequency Emission Limit (V/m)

= [[EUT(MH2) — 260(MHz)] X ~2200M) =3785VIM) 276 v/jm)

470(MHz) — 260(MHz)

Other emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
by at least 20 dB below the level of the fundamental or comply with the radiated emissions limits specified in
section 1 5.209(a) limit in the table below has to be followed.

Note:

(1) The tighter limit applies at the band edges.
(2) Emission level (dBuV/m)=20log Emission level (uv/m).
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PRECISE TESTING

Report No.: PTC18022710108E-FCO01

FCC Part15 (15.231) , Subpart C
Fundamental Frequency Field Strength Field Strength of Spurious
Of Fundamental Emissions
433.92MHz AV-80.82 dBuV/m at 3m AV-60.82 dBuV/m at 3m
distance distance
PK:100.82dBuV/m at 3m PK:80.82 dBuVY/m at 3m
distance distance

6.1 EUT Operation

Operating Environment :
Temperature:
Humidity:

Atmospheric Pressure:

23.5°C
51.1 % RH

101.2kPa
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PRECISE TESTING

6.2 Test Setup

Report No.: PTC18022710108E-FCO01

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site

The test setup for emission measurement below 30MHz

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

ry

0.8m! Turn Table

v

P = o e
Sysien I e

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

»|

0.8m Turn Table

*---

System Analyzer Network
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PRECISE TESTING

The test setup for emission measurement above 1 GHz

Anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

Report No.: PTC18022710108E-FCO01

1.5m: Turn Table Abeorbers
I FVV VN
=
mw_ ombining
| Analyzer |

6.3 Spectrum Analyzer Setup
Below 30MHz
IF Bandwidth 10kHz
Resolution Bandwidth 10kHz
Video Bandwidth 10kHz
30MHz ~ 1GHz
Detector PK QP
Resolution Bandwidth 100kHz 120kHz
Video Bandwidth 300kHz 300kHz
Above 1GHz
Detector PK AV
Resolution Bandwidth 1MHz 1MHz
Video Bandwidth 3MHz 10Hz
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6.4 Test Procedure

1. Below 1000MHz, The EUT was placed on a turn table which is 0.8m above ground plane, And above
1000MHz, The EUT was placed on a styrofoam table which is 1.5m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the maximum
emissions. The spectrum was investigated from the lowest radio frequency signal generated in the device,
without going below 9 kHz, up to the tenth harmonic of the highest fundamental frequency or to 40 GHz,
whichever is lower.

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

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table, Y
denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse radiation
emission was get at the X position. So the data shown was the X position only.

8. The test above 1GHz must be use the fully anechoic room, and the test below 1GHz use the half anechoic
room
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PRECISE TESTING

6.5 Summary of Test Results

Test Frequency: 9KHz-30MHz

Report No.: PTC18022710108E-FCO01

Freq.
(MHz)

Ant.Pol.

H/V

Emission Level

(dBuV/m)

Limit 3m

(dBuV/m)

Over

(dB)

>20

Note:

The amplitude of spurious emission that is attenuated by more than 20dB below the permissible limit

has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);
Limit line=Specific limits(dBuV) + distance extrapolation factor.

Test Frequency: 30MHz ~ 1GHz

Please refer to the following test plots:
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Antenna Polarization: Horizontal

aﬂLE‘JE| {dBuV/m)

70

G0
FCC PART15C

50

40 b

30

20

10

30 50 100 200 500 1000
Frequency (MHz)

Cable ANT Receiver Preamp Emission Ohwer
Mo, Freg Loss Factor Reading Factor  Lewvel Lirnit Lirnit Femark
kHz dB dB/m  dBuv dB dBuv/m dBuv/m  dB

1 35875 122 1344 45.69 30.03 30.32 40.00 -9.68 QrP
2 73103 1.86 8.91 54.98 30.28 36.47 40.00 =353 QP
3. 135.032 242 1300 4718 30.449 3212 4350  -11.38 aP
4. 162.041 258 1376 45.70 30.56 31.48 4350 -12.02 QP
5. 226.099 288  11.06 49.11 3067 3268 46.00 -1332 QP
b 682.348 36868 1992 4292 31.06 35.66 46.00  -10.34 QP

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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Antenna Polarization: Vertical

Level (dBuV/m)

Report No.: PTC18022710108E-FCO01

Date: 2018-04-16

80
70
60
FCC PART15C
50
40
30
20
10
t"‘3[! 50 100 200 500 1000
Frequency (MHz)
Cable ANT Receiver Preamp Emission Crver
Mo, Freqg Loss Factor Reading Factor  Lewvel Lirnit Lirnit Femark
MHz dB dB/m  dBuv dB dBuv/m dBuv/m dB
1 34.760 1189 1338 48.74 J0.02 3329 40.00 -6.71 QP
2 371565 1.25 1360 48.03 30.04 32.74 40.00 =728 QF
3. 74657 1.88 988 53.48 30.29 3495 40,00 -5.05 QP
4 1657 555 256 13886 47 5b 3055 3345 435650  -10.05 aF
5 1978493 2.7k 1053 42 3063 3508 4350 -8.42 QF
b 541.373 367 1771 414 30,98 31.54 4600 -1446 apP

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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Fundamental and Harmonics Average Result

Frequency Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Margin
(MHz) HIV PK AV PK AV (dB)
433.92 H 76.24 68.41 100.82 80.82 -24.58
433.92 \Y 78.35 70.52 100.82 80.82 -22.47
867.84 H 56.32 48.49 80.82 60.82 -24.5
867.84 \ 58.32 50.49 80.82 60.82 -22.5

Test Frequency: From 1GHz to 5GHz

Emission

Freq. Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Margin(dB)
(MHz) HIV PK AV PK AV PK AV
1301.76 V 54.15 46.32 80.82 60.82 -26.67 -14.5
1735.68 \Y 50.29 42.46 80.82 60.82 -30.53 -18.36
2169.60 V 48.32 40.49 80.82 60.82 -32.5 -20.33
2603.52 V 44.62 36.79 80.82 60.82 -36.2 -24.03
1301.76 H 54.18 46.35 80.82 60.82 -26.64 -14.47
1735.68 H 51.96 44.13 80.82 60.82 -28.86 -16.69
2169.60 H 48.26 40.43 80.82 60.82 -32.56 -20.39
2603.52 H 47.04 39.21 80.82 60.82 -33.78 -21.61

Note:

1. All other emissions more than 30dB below the limit.

2. Average=Peak Value+20log(Duty Cycle)
Margin=Emission Level-Limit
3. X-Axis, Y-Axis and Z-Axis were investigated. The results above show only the worst case.
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OCCUPIED BANDWIDTH

7.1 Applicable Standard
According to FCC Part 2.1049 and part 15.231(c)

7.2 Conformance Limit

The bandwidth of the emission shall be no wider than 0.25% of the center frequency for devices operating
above 70 MHz and below 900 MHz. For devices operating above 900 MHz, the emission shall be no wider
than 0.5% of the center frequency. Bandwidth is determined at the points 20 dB down from the modulated

carrier.

7.3 Test Procedure

The EUT was operating in transmit mode and controlled its channel. Printed out the test result from the
spectrum by hard copy function.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss

was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously
Set RBW = 1% occupied bandwidth (10KHz).

Set the video bandwidth (VBW) =30KHz.

Set Span= approximately 2 to 3 times the occupied bandwidth

Set Detector = Peak.

Set Trace mode = max hold.

Set Sweep = auto couple.

The EUT should be transmitting at its maximum data rate. Allow the trace to stabilize. Use the marker-to-
peak function to set the marker to the peak of the emission. Use the marker-delta function to measure 99%
down one side of the emission. Reset the markerdelta function, and move the marker to the other side of the
emission, until it is (as close as possible to) even with the reference marker level. The marker-delta reading
at this point is the 99% bandwidth of the emission.

If this value varies with different modes of operation (e.g., data rate, modulation format, etc.), repeat this test
for each variation.

Measure and record the results in the test report.
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7.4 Test Result

99%Bandwidth
. Channel Measurement - .
Modulation Frequency(MHz) | Bandwidth(KHz) (KH2) Limit(KHz) Verdict
GFSK 433.92 46.34 74.982 <1084.8 PASS
Note: BW=0.25% of the center frequency.
Span 200.00 kHz - $;:??;:;°F?:;:33‘gzmgz?l—foldy10!‘10 Radie Std: None
#IF Gain:Low #Atten: 10 4B Radie Device: BTS

10 dBidiv Ref 0.00 dBm
Log
-10.0
-20.0
-20.0
-40.0 "// \\—
-50.0 M”‘/ ™ e
600 m — P aa Vi %%‘\M
700 A
-20.0
800
Center 433.9 MHz Span 200 kHz
[fRes BW 10 kHz #VBW 30 kHz Sweep 2.533 ms)

Occupied Bandwidth Total Power -28.9 dBm

74.982 kHz
Transmit Freq Error -3.403 kHz OBW Power 99.00 %
X dB Bandwidth 46.34 kHz x dB -20.00 dB
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TRANSMISSION REQUIREMENT
8.1 Applicable Standard

According to FCC Part 15.231.

8.2 Conformance Limit

Report No.: PTC18022710108E-FCO01

According to FCC 15.231a, A manually operated transmitter shall employ a switch that will automatically

deactivate the transmitter within not more than 5 seconds of being released.

8.3 Test Procedure

The following table is the setting of spectrum analyzer.

Spectrum analyzer

Setting
Attenuation Auto
Span Frequency OHz
RBW 1M
VBW 1M
Detector Peak
Trace Max hold
Sweep Time 10S

a. The transmitter output (antenna port) was connected to the spectrum analyzer.
b. Set RBW of spectrum analyzer to 1MHz and VBW to 1MHz, Set Detector to Peak, Trace to Max Hold. c. Set

the span to OHz and the sweep time to 10s and record the value.
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8.4 Test Result

Silent period between o .
Frequency(MHz) period t Limit Verdict
transmissions
433.92 0.183s 5 seconds PASS
o : 23456
Marker 1 A 5.00000 s ,';EET;‘& _PI m ::; ?,“" m:;;-r; ﬁu‘g’w T?E {,: L’"E‘T."E“:
AMEr1 5.000 s]
i amm Ref 0.00 dBm -45.161 dBE|
-10.0
-A.0
-0
-40.0 :d
5.0
-E0.0
0.0
i ?1.62
E WMM e, (P P SN TR P | ey B b b A B dal e B o Jie
L0.0
Center 433920000 MHzZ Span 0 Hz
[Res BW 100 kHz #VBW 100 kHz Sweep 8.000 s (1001 pts)
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IMarker 1 A 183.000 ms

Piﬁﬁlﬁfl Trig: Free Run

IFGainlow Astan: W0 o8

Report No.: PTC18022710108E-FCO01

Avg Type: LogPur TRAME|1 23256
AvgiHald: 300 B

A A
ceT|PMHHHN

AMKr1 183.0 ms|
10 B/ Ref 0.00 dBm -0.281 dB|
-10.0
-A.0
-30.0
142
-40.0
-H.0
-H0.0
F0.0
.0
. Lo Mg b bl TRTT ey FTRR
H.0
Canter 433920000 MHZ Span 0 Hz
|Res BW 100 kHz #VBW 100 kHz Sweep 1.000 s (1001 pts)
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9 DUTY CYCLE

9.1 Test Procedure

Place the EUT on the table and set it in the transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

Set centre frequency of spectrum analyzer=operating frequency.

Set the spectrum analyzer as RBW=1MHz, VBW=1MHz to obtain the “worst-case” pulse on time
Repeat above procedures until all frequency measured was complete.

9.2 Test Result
The duty cycle is simply the on-time divided by the period:
Ton=1.100*33+0.240*18=40.62(ms)

Tp=100(ms)
The duty cycle=40.62/100=40.62%
Average Correction Factor=20log(Ton/Tp)=20log(40.62/100)=-7.83dB

Note: The signal bandwidth was measured and less than 100KHz RBW, so PDCF is no needed.
Please see below test plots:

240, Rvg Type: Log-Pur TRACE[T 3345 6
Marker 3 & 240.000 ps N +| Trig: Frow Run “‘*F i5E
IFGadndl s Amen: W 48 CET|IMMMHMMNN
AMEr3 240.0 p
10 gBidiv  Ral 0.00 dBm 0.09d
Log
00
00 R — 30
Ty Y
=00 ?.‘rﬂz e = l;—
400 |I
Bl
00 |I |I |I
=00

Center 433.920000 MHz Span 0 HZ
[Res BW 100 kHz #VEBW 100 kHz Sweep 10.00 ms (1001 pts

W®A MOOE TAC &CL - Y FURCTION FUMCTORWALTH FUMCTIOMMALIGE =

4
-]
g
T
g
g
4]
1

e
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i Mg Type: Log-Pisr TRAE[13 3456
arker ms PO Wiwle _,._.l Tﬂi'Fr--Run T+FE| ﬂ-m
IFGainLuw Artan: 90 dB CeT|H MM HHNN
AMEr 100.0 m
HO dBidiv ~ Ref 0.00 dBm -f7.38d
JLea
0.0
A0
00—
-40.0
D
E0.0
700
0.0
5010
enter 433.920000 MHz
2 BW 100 kHz #VEBW 100 kHz Sweep 120.0 ms (1001 pis
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10 Antenna Application

10.1 Antenna Requirement

For intentional device, according to FCC 47 CFR Section 15.203, an intentional
radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. And if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount
in dB that the directional gain of the antenna exceeds 6dBi.

10.2 Result

The EUT'’S antenna, permanent attached antenna, is internal antenna. The antenna’s
gain is 0dBi and meets the requirement.
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11 Test Setup

| Conducted Emissions

Radiated Spurious Emissions
From 3pMHz—1pOOMHz
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Test frequency from 1GHz-18GHz

KT 3
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12 EUT Photos
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