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1 TEST RESULT CERTIFICATION

Applicant . SZPGSTCO,, LTD

No.9 Building, Huafu Industrial Park, Huachang Road, Longhua District,
Address: )

Shenzhen, Guangdong, China
Manufacturer . SZPGSTCO,, LTD

No.9 Building, Huafu Industrial Park, Huachang Road, Longhua District,
Address: )

Shenzhen, Guangdong, China
Factory . SZPGSTCO,, LTD

No.9 Building, Huafu Industrial Park, Huachang Road, Longhua District,
Address: .

Shenzhen, Guangdong, China
EUT :  Alarm Host
Model Name . PG-A01, PG-A02
Trademark . NA

Measurement Procedure Used:

APPLICABLE STANDARDS

STANDARD TEST RESULT

FCC 47 CFR Part 2, Subpart J
FCC 47 CFR Part 15, Subpart C

PASS

The above equipment was tested by EMTEK (DONGGUAN) CO., LTD. The test data, data evaluation, test
procedures, and equipment configurations shown in this report were made in accordance with the procedures given
in ANSI C63.10 (2013) and the energy emitted by the sample EUT tested as described in this report is in compliance
with the requirements of FCC Rules Part 2 and Part 15.231 REQUIREMENTS.

Date of Test : Oct 17, 2024 to Jan 17, 2025
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Approved & Authorized Signer : /L“’Vz{®

Sam Lv / Manager

Reviewer :

FEHENFHEERAF i I REAREHRLMAEIRIRAR L IT A KR AE S PASEEMRIEM A BHAR2S A AR B EZE Mik:Http://www.emtek.com.cn HB#S:E-mail: project@emtek.com.cn
EMTEK (Dongguan) Co, Ltd.  Add: -1&2/F .,Building 2,Zone A,Zhongda Marine Biotechnology Research and Development Base ,No.9, Xincheng Avenue,Songshanhu High-technology Industrial Development Zone,
Dongguan, Guangdong,China  Http://www.emtek.com.cn E-mail: project@emtek.com.cn

Report No. EDG2410170046E00303R Page 2 of 32 Ver.1.0



EMTEK(Q)

Access to the World

Modified Information

Version Report No. Revision Date Summary

EDG2410170046E00303R / Original Report

FEEGENFHEERAE i T REGRETRLSBIHEAR P IT L K AE S P ASEEMRIT A BMAR2 S HA#A R EZE Mik:Http://www.emtek.com.cn [B#8:E-mail: project@emtek.com.cn
EMTEK (Dongguan) Co, Ltd.  Add: -1&2/F . Building 2,Zone A,Zhongda Marine Biotechnology Research and Development Base ,No.9, Xincheng Avenue,Songshanhu High-technology Industrial Development Zone,
Dongguan, Guangdong,China  Hitp:/www.emtek.com.cn  E-mail: project@emtek.com.cn

Report No. EDG2410170046E00303R Page 3 of 32 Ver.1.0




EMTEK()

Access to the World

Table of Contents

1 TEST RESULT CERTIFICATION ..cuuuuiiiiinnnniiccsssniccssssnsicsssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 2
2 EUT TECHNICAL DESCRIPTION ...cciccrcreiicssssnrrccsssssecsssssssssssssassessssssssssssssssssssssssssssssssssssssssssssssssssssss 5
3 SUMMARY OF TEST RESULT ..uuuuiiiiinnnniicssssnnicsssssssecssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 6
4 TEST METHODOLOGY .....cccoiiriieicncnnicnesancssssssssssssasssssssssssssssssssssassssssssssassssssssssassssssssssasssassssssasssassans 7
4.1 GENERAL DESCRIPTION OF APPLIED STANDARDS ..........coooeeieeirieeeieese e 7
4.2 MEASUREMENT EQUIPMENT USED .......coiiiiiieeeeeeee ettt st ene s 7
4.3 DESCRIPTION OF TEST MODES ..........ooooiieeirieiretesie ettt es e ese et enaesennns 8
5 FACILITIES AND ACCREDITATIONS ... iietinicnnicnncsnesancssssssssasssssssssssssssssssssssssassssssassssssssssaase 9
BUAFACILITIES ...ttt ettt et et s st s e st e s e e e s e st et e st eses e eseseesesesses e s et ensesenseseneesenesas 9
5.2 LABORATORY ACCREDITATIONS AND LISTINGS .........cocoiteiiitiiseeeeeeteeee e 9
6 TEST SYSTEM UNCERTAINTY ....uviireiiiiiinnninsnnsncsanssssssnssassssssssosasssssssssssssssssssssassssssssssassssssasssasssssss 10
7 SETUP OF EQUIPMENT UNDER TEST ...cuuiiiiiiiinniinnnncssnncsssisssssessssssssssssssssssssssssssssssssssssssssssssssses 11
7.1 RADIO FREQUENCY TEST SETUP 1 ...oiiiiiiiieeieeeeee ettt ette e tee et e et et e e staesstaesnseesssaessseesnnnesnssesnnns 11
7.2 RADIO FREQUENCY TEST SETUP 2.ttt ettt tte ettt e et eeeteeseaesstaesnsessnsaesssaesnnnesnssennnns 11
7.3 CONDUCTED EMISSION TEST SETUP ......ooiiitiiiiieetee ettt et estve e aveesbeeseveeeavesevneeenes 12
7.4 BLOCK DIAGRAM CONFIGURATION OF TEST SYSTEM ..ottt 13
7.5 SUPPORT EQUIPMENT ...ttt ettt ette e tte et et e e s teeseteessseeesseeesaeessseeenseesnsaeanseeenssesnssessnseennses 13
8 TEST REQUIREMENTS .........oooiiiininneinnnnnnnesanssssssssasssssssssssssssssssssassssssssosssssssssssssssssssssssassssssasssasssssss 14
8.1 OCCUPIED BANDWIDTH ......ocoiiiitiietiieteieteteteit ettt ettt s e sa e s bt esessese e s essesessssesessesassesensesennas 14
8.2 RADIATED SPURIOUS EMISSION .....ccottiiiiieciieeitesit st e steesteeeteeestaesssaeessseessseessseessseessseenssessssesssseessseens 16
8.3 TRANSMISSION REQUIREMENT ......oiiiiieiiieetett ettt sbe e enen 26
8.4 CONDUCTED EMISSION TEST ..ottt ettt ettt s e e st e e s v e eteeesaveessseesasaesnsesensesensneesseennns 28
8.5 ANTENNA APPLICATION ..c.uttittertteteenttenteenteesteenteesteeseenseenseenseesseenseenseenseenseenseesseesseenseenseenseenseesseenseenseenseenseenseens 31

FEHENFHEERAF i I REAREHRLMAEIRIRAR L IT A KR AE S PASEEMRIEM A BHAR2S A AR B EZE Mik:Http://www.emtek.com.cn HB#S:E-mail: project@emtek.com.cn
EMTEK (Dongguan) Co, Ltd.  Add: -182/F .,Building 2,Zone A,Zhongda Marine Biotechnology Research and Development Base ,No.9, Xincheng Avenue,Songshanhu High-technology Industrial Development Zone,
Dongguan, Guangdong,China  Hitp:/www.emtek.com.cn E-mail: project@emtek.com.cn

Report No. EDG2410170046E00303R Page 4 of 32 Ver.1.0



EMTEK(Y)

Access to the World

2 EUT TECHNICAL DESCRIPTION

Characteristics Description
Product Name: Alarm Host
Model Number: PG-A01, PG-A02.

All products are identical except the model number and shape.Here we selected
PG-A01 for all the test.

Modulation: ASK

CR):E;aet(i;I)g:; Frequency 433.9MHz

Number of Channels: 1 channel

Antenna Type : Spring antenna

Antenna Gain: -3.0 dBi

Power supply: DC 5V from adapter or DC3.7V built-in battery

Note: for more details, please refer to the User’s manual of the EUT.

The EUT has been associated with peripherals pursuant to ANSI C63.10-2013 and configuration
operated in a manner tended to maximize its emission characteristics in a typical application.
Frequency range investigated: radiation (9 KHz to the 10th harmonic of the highest fundamental
frequency or to 40 GHz, whichever is lower).
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3 SUMMARY OF TEST RESULT

FCC Part Clause Test Parameter Verdict Remark
15.231(c) Occupied Bandwidth PASS
15.231(b) Radiated Spurious Emissions PASS
15.231(b) Transmission Requirement PASS
15.203 Antenna Requirement PASS
15.207(a) Conducted Emission PASS

NOTE1: N/A (Not Applicable)

RELATED SUBMITTAL(S) / GRANT(S):

This submittal(s) (test report) is intended for FCC ID: 2AIT9PA-PG-A01 filing to comply with Section 15.231 of the
FCC Part 15, Subpart C Rules
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4 TEST METHODOLOGY
41 GENERAL DESCRIPTION OF APPLIED STANDARDS

According to its specifications, the EUT must comply with the requirements of the following standards:
FCC 47 CFR Part 2, Subpart J
FCC 47 CFR Part 15, Subpart C

4.2 MEASUREMENT EQUIPMENT USED
For Spurious Emissions Test

Dongguan, Guangdong,China  Hitp:/www.emtek.com.cn E-mail: project@emtek.com.cn
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Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
EMI Test Receiver Rohde&Schwarz ESCI 101415 2024/4/28 1Year
Bi-log Hybrid Antenna Schwarzbeck VULB9163 141 2024/5/5 1Year
Pre-Amplifie HP 8447F OPTH64 2024/4/28 1 Year
Signal Analyzer R&S FSV30 103039 2024/4/28 1 Year
Horn Antenna Schwarzbeck BBHA9120D 1272 2024/5/5 1Year
Horn Antenna Schwarzbeck BBHA9170 9170-567 2024/5/5 1Year
Pre-Amplifie LUNAR EM PM1-18-40 J10100000081 | 2024/4/28 1Year
Loop antenna Schwarzbeck FMZB1519 1519-012 2024/5/5 1Year
For other test items:
Equipment Manufacturer Model No. Serial No. Last Cal. aL
Interval
Wireless Connectivity Tester R&S CMW270 102543 2024/4/29 1Year
Automatic Control Unit Tonscend JS0806-2 2118060480 2024/4/29 1Year
Signal Analyzer KEYSIGHT N9010B MY60242456 2024/4/29 1Year
Analog Signal Generator KEYSIGHT N5173B MY61252625 | 2024/4/29 1Year
UP/DOWN-Converter R&S CMW-Z800A 100274 2024/4/29 1Year
Vector Signal Generator KEYSIGHT N5182B MY61252674 2024/4/29 1Year
Frequency Extender KEYSIGHT N5182BX07 MY 59362541 2024/4/29 1Year
Temperature&Humidity test ESPEC EL-02KA 12107166 2024/4/29 1 Year
chamber
Remark: Each piece of equipment is scheduled for calibration once a year.
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4.3 DESCRIPTION OF TEST MODES

The EUT has been tested under its typical operating condition.

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.

Test of channel included the lowest and middle and highest frequency to perform the test, then record on this report.

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

Frequency and Channel list:

Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
0 433.9

Test Frequency and Channel list:

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
0 433.9
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5 FACILITIES AND ACCREDITATIONS
5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at
-1&2/F.,Building 2, Zone A, Zhongda Marine Biotechnology Reserch and Development Base, No.9, Xincheng Avenue,
Songshanhu High-technology Industrial Development Zone, Dongguan, Guangdong, China.

5.2 LABORATORY ACCREDITATIONS AND LISTINGS

Site Description
EMC Lab. . Accredited by CNAS, 2024.07.06
The certificate is valid until 2030.07.05
The Laboratory has been assessed and proved to be in compliance with
CNAS-CL01:2018
The Certificate Registration Number is L3150

Accredited by FCC
Designation Number: CN1300
Test Firm Registration Number: 945551

Accredited by A2LA, April 05, 2021
The Certificate Registration Number is 4321.02

Accredited by Industry Canada
The Certificate Registration Number is CN0113

Name of Firm . EMTEK (DONGGUAN) CO., LTD.

Site Location . -1&2/F.,Building 2, Zone A, Zhongda Marine Biotechnology Reserch and
Development Base, No.9, Xincheng Avenue, Songshanhu
High-technology Industrial Development Zone, Dongguan, Guangdong,
China
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6 TEST SYSTEM UNCERTAINTY

The following measurement uncertainty levels have been estimated for tests performed on the apparatus:

Parameter Uncertainty

Radio Frequency +1x10%-5
Maximum Peak Output Power Test +1.0dB
Conducted Emissions Test +2.0dB
Radiated Emission Test +2.0dB
Occupied Bandwidth Test +1.0dB
Band Edge Test +3dB
All emission, radiated +3dB
Antenna Port Emission +3dB
Temperature +0.5°C
Humidity +3%

Measurement Uncertainty for a level of Confidence of 95%
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7 SETUP OF EQUIPMENT UNDER TEST

7.1 RADIO FREQUENCY TEST SETUP 1
The component’s antenna ports(s) of the EUT are connected to the measurement instrument per an appropriate
attenuator. The EUT is controlled by PC/software to emit the specified signals for the purpose of measurements.

EUT Attenuator Measurement
Instrument

7.2 RADIO FREQUENCY TEST SETUP 2

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4 dB according to the standards:
ANSI C63.10. The test distance is 3m.The setup is according to the requirements in Section 13.1.4.1 of ANSI
C63.10-2013 and CAN/CSA-CEI/IEC CISPR 22.

The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable azimuth. Normally,
the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°, and the receive antenna has
two polarizations Vertical (V) and Horizontal (H).

Below 30MHz:

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the antenna (loop
antenna). The Antenna should be positioned with its plane vertical at the specified distance from the EUT and rotated
about its vertical axis for maximum response at each azimuth about the EUT. The center of the loop shall be 1 m
above the ground. For certain applications, the loop antenna plane may also need to be positioned horizontally at the
specified distance from the EUT.

Above 30MHz:

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the antenna. The
maximal emission value is acquired by adjusting the antenna height, polarisation and turntable azimuth. Normally, the
height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°, and the receive antenna has two
polarizations Vertical (V) and Horizontal (H).

(a) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable e 3m _.

EUT
IO.S m

Ground Plane : Coaxial Cable

(b) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Test
Receiver

‘ 1 |
« 3m _, ' ‘
Turntable
\ EUT 1m to 4m
Test In am l
Receiver I 1

l 7
Ground Plane > Coaxial Cable
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(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

............... > 3M
Turntable 4m \D
\ EUT /l I ]
................... .
1.5m u Test
/\/\/\/\/\/\/\/\/\/\/\M [ 1 |Amplifier || Receiver

7.3 CONDUCTED EMISSION TEST SETUP

The mains cable of the EUT (maybe per AC/DC Adapter) must be connected to LISN. The LISN shall be
placed 0.8 m from the boundary of EUT and bonded to a ground reference plane for LISN mounted on top
of the ground reference plane. This distance is between the closest points of the LISN and the EUT. All
other units of the EUT and associated equipment shall be at least 0.8m from the LISN.

Ground connections, where required for safety purposes, shall be connected to the reference ground
point of the LISN and, where not otherwise provided or specified by the manufacturer, shall be of same
length as the mains cable and run parallel to the mains connection at a separation distance of not more
than 0.1 m.

According to the requirements in  ANSI C63.10-2013 Conducted emissions from the EUT measured in
the frequency range between 0.15 MHz and 30 MHz using CISPR Quasi-Peak and average detector

mode.
Reference
— Ground .
EUT Auxiliary ererence
EMI Receiver Equipment | Ground

/i O(I:mI 0o
LISN A Hl LISN
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7.4 BLOCK DIAGRAM CONFIGURATION OF TEST SYSTEM

EUT

7.5 SUPPORT EQUIPMENT

Item Equipment Mfr/Brand Model/Type No. Series No. | Note
1. N/A N/A N/A N/A
Notes:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended
use.
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8 TEST REQUIREMENTS

8.1 OCCUPIED BANDWIDTH

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

8.1.2 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.

8.1.3 Test Configuration
Test according to clause 6.1 radio frequency test setup 1

8.1.4 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 (3KHz).

Set the video bandwidth (VBW) =10KHz.

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.

Test Results

Temperature : 22.4°C Test Date : Jan 07, 2025
Humidity : 53.1 % Test By: Clavin
Modulation Channel | Channel Frequency | Measurement Limit
Mode Number (MHz) Bandwidth (kHz) Verdict
(kHz)
ASK 0 433.9 48.05 <1084.9KHz | PASS

Note: N/A (Not Applicable)
BW=0.25% of the center frequency
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Ref Level -10.00 dBm @ RBW 32 kHz

Att L de SWT £30.9 ps & VBW 10 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -28.27 dBm

d 433.912630 MHz
-20 dBm " Occ Bw 48.046309696 kHz
-30 dBrm ’][\\
-40 dBm
-50 dBm - \\_‘E

LM ]
|E—

-70 dBm

-20 dBm

-390 dBm

-100 dBm

CF 433.91263 MH=Z 691 pts Span 100.0 kHz

warker

Type | Ref | Trc| X-value ¥-value |  Function Function Result |
M1 1] 433.91263 MHz -28.27 dBm |
Tl 1 433.883686 MHz -£7.23 dBm Occ Bw 48.046309696 kHz
T2 1. 433.931733 MHz -56.70 dBm

i

Measuring...

(TP ] 4
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8.2 RADIATED SPURIOUS EMISSION
8.2.1 Applicable Standard

According to FCC Part 15.231(b) and 15.209

8.2.2 Conformance Limit

Intentional radiators may operate at a periodic rate exceeding that specified in paragraph (a) of this section and may
be employed for any type of operation, including operation prohibited in paragraph (a) of this section, provided the
intentional radiator complies with the provisions of paragraphs (b) through (d) of this section, except the field strength
table in paragraph (b) of this section is replaced by the following:

FCC 15.205 Restricted frequency band

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 A5 SIS
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 128115
4.125 - 4.128 25.5 - 25.67 1300 - 1427 8.025-8.5
4.17725 - 417775 37.5-38.25 1435 - 1626.5 9.0-9.2
420725 - 4.20775 73-74.6 1645.5 - 1646.5 93-9.5
6.215 - 6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-134
631175 - 6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7 - 21.4
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
1229 - 12.293 167.72-1732 3332 - 3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 A

FCC 15.209 Limited

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
960~1000 500 3
Above 1GHz 74 dBuV/m (PEAK)
54 dBuV/m (AVERAGE)
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15.231 Limited

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

70 - 130 1,250 125

130-174 1,250 to 3,750 ** 125 to 375 **

174 - 260 3.750 S

260 - 470 3,750 to 12,500 ** 315 1o 1,250+
Above 470 12,500 1.250

0% 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)

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

470(MHz) — 260(MHz)

(b) For spurious frequencies:
fEUT : EUT Operating Frequency Emission Limit (V/m)
1250(V/m) — 375(V/m)
= [fEUT(MHz) — 260(MHz)] X + 375(V/m)
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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FCC Part15 (15.231) , Subpart C
Fundamental Frequency Field Strength Field Strength of Spurious
Of Fundamental Emissions
433.9MHz AV:80.83 dBuV/m at 3m AV:60.83 dBuV/m at 3m
distance distance
PK:100.83dBuV/m at 3m PK:80.83 dBuV/m at 3m
distance distance

8.2.3 Calculation of Average factor

The average correction factor is computed by analyzing the on time in 100ms over one complete pulse train.
Analysis of the remote transmitter on time in one complete pulse train, therefore the average value of fundamental
frequency is: Average= Peak Value+20log(Duty Cycle), where the duty factor is calculated from following formula:
The duty cycle is simply the on-time divided by the period:

The duration of one cycle=18*39.13=704.34ms

Effective period of the cycle=3029ms

Duty Cycle=704.34 /3029ms=0.2325

Therefore, the averaging factor is found by 20log(0.2325)=-12.67
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Please see the test plot below:

Spectrum | :%»1

Ref Level 10.00 dBm @ RBW 3 MHz
Att 30dE @ SWT 10 s YBW 3 MHz
SGL

@ 1Pk Max

D3[1] 0.08 dB
3.8261 s

BidBm M1[1] -33.66 dBm
797.1

-10 dém LU

-20 dBm

-30 dBnfdd e

-40 dBm "Mzr‘ T

st MWWWAW YRTN S SOSTP RTCIVE  SUFTIEU NIV S BRI
-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 433.9132 MHz 691 pts 1.0s/
Marker

Type | Ref | Trc X-value Y-value | _Function Function Result |
M1 797.1 ms -33.66 dBm
D2 M1 898.6 ms -0.03 dB
D3 Dz 3.8261 s 0.08 dB

H ] Ready UNNRNNRND e V3

e

Spectrum | I':%II

Ref Level 10.00 dBm @ RBW 3 MHz
Att 30dE @ SWT 15 vYBW 3 MHz
SGL
@ 1Pk Max
D3[1] -0.15 dB
11.59 ms
0 dem
m M1[1] -33.79 dBm
10 dBm 98.55 ms
-20 dBm

1A
-30 dBm—4

ﬁﬁﬁﬁﬁﬂﬁﬁfﬂﬁﬁﬁﬁﬁﬁﬁ?ﬁ
Uy U ] V J oW L

-50 dBm
-60 dBm
=70 dBm
-80 dBm
CF 433.9132 MHz 691 pts 100.0 ms/
Marker
Type | Ref | Trc X-value Y-value Function Function Result
M1 1 98.55 ms -33.79 dBm
Dz| M1 1 39.13 ms -0.25 dB
D3 D2 1 11.59 ms -0.15 dB
il ] Ready  GRRNNNNES WG y
v
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Field Strength of the fundamental signal

Ant. Emission AV Emission . .
Freq. | poi. | Level(dBuVim) | Factor | Level(dBuv/m) | HMit3m(dBuV/im) |~ Margin(dB)
(MHz) HV PK AV PK AV PK AV
433.9 H 49.80 1267 37.13 100.83 | 80.83 | -51.03 | -43.70
433.9 v 41.78 12,67 29.11 100.83 | 80.83 | -59.05 | -51.72

Fundamental signal-H
20.0 dBu¥ /m

Limit1: —_
Margin: —_
Fil
60
L]

40 ! . p

20

DO L e | WM%WWWM«WMW%\J

10

0.0
431.924 43232 422.72 43312 43352 433.92 43432 434.72 43512 43592 HHz
Site Chamber #1 Polarization: Horizontal Temperature: 195C

Fundamental signal-V
80.0 dBu¥/m

Limit1- e
Margin: —
o

20 it b s 0 Mt o o WMNMMWMMW

0.0

431924 43232 42272 42212 42352 42392 43432 43472 435.12 43592 MHz
Site Chamber #1 Polarization: Vertical Temperature: 195C
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8.2.4 Measurement Result

Spurious Emission below 30MHz (9KHz to30MHZz)

Modulation: ASK Test Date : Jan 04, 2025
Frequency Range: 9KHz-30MHz Temperature: 24.1 C
Test Result: PASS Humidity : 53.2 %
Measured Distance: 3m Test By: Ccyf
. o AVG
Ant. Reading Correct Emission - .
Fred- | Pol. | Level(dBuVim) | Factor | Level(dBuv/m) | 20t | Limitdm(dBuVim) | Margin(d8)
(MHZz) H/V | PK AV dB PK AV dB PK AV PK AV

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
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8.2.5 Radiated spurious emission below 1GHz

Modulation: ASK Test Date : Jan 07, 2024
Frequency Range: 30-1000MHz Temperature: 241 C

Test Result: PASS Humidity : 53.2 %
Measured Distance: 3m Test By: Ccyf

Note: (1) All Readings are Peak Value.
(2) Correct Factor= Antenna Factor +Cable Loss- Amplifier Gain

(3) Emission Level= Reading Level+Probe Factor +Cable Loss

(4) True Value = Emission Level + Duty Cycle Correction Factor

(5) DF= Duty Cycle Correction Factor

(6) Duty Cycle Correction Factor (dB) = 20log(Duty cycle)= -12.67dB
(7) Margin = PK Level — AV limit

(8) The “*” means restricted bands

(9) All the x/y/z orientation has been investigated, and only worst case is presented in this report.
(10) The EUT has been evaluated in xyz orientation, and the worst result have been recorded in the report.
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80.0 dBu¥/m

Limit1: —
Marogin: —
Fil}
G0
hi
| 3
a0 | 3

L)

=

3 : % 3 ! ?Ww
5 W . A
M Yorepes

10
0.0
30,000 40 50 60 70 B0 [MHz] 300 400 500 600 700  1000.000
Site Chamber #1 Polarization: Horizontal Temperature: 206C
Reading Ant. Pre Amp Cable Measure-
No. Mk. Freq. lLevel Factor  Gain loss ment Limit  Over HI  Degree

MHz dBuv dB/m dB dB dBuvim dBuvi/m dB Detector cm deg. Comment
1 73.3593 4509 8.96 3057 1.09 2457 4000 -1543 QP
2 153.2004 4910 863 30.61 1.46 2858 4350 -1492 QP
3 2292931 4188 12.42 0.2 1.95 2605 4600 -1995 QP
4 3003672 3918 1391 2983 216 2542 4600 -2058 QP
5
6

694 4174 36.67 217 301 3.49 3176 46.00 -1424 QF
* 869.1302 4468 2253 29495 3.93 4119 46.00 -481 OQF

*Maximum data  x:Ower limit l:over margin QOperatar: Coyf
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80.0 dBu¥/m

Limit1: —_—
Margin: —_
Fil]
60
L]
|
40 I |
1 3 | 4 f
20 / 4 5 i
20 | \ JWJ | |
10
0.0
30.000 40 50 G0 Y0 o0 (MHz) 300 400 500 60O 700 1000.000
Site Chamber #1 Polarization:  Vertical Temperature: 206 C
Reading Ant. Pre Amp Cable Measure-
No. Mk. Freq. Level Factor Gain loss ment Limit  Over HE L
MHz dBuv dB/im dB dB dBuv/m dBuv/m dB Detector cm deg. Comment
1 * 333278 52.88 114 30.56 0.59 3431 4000 -563 AQF
2 598588 4428 1233 3052 1.05 2714 4000 -1286 QP
3 736170 5427 8.89 3057 1.09 3368 4000 -632 QP
4 148 4410 5488 847 3063 143 3415 4350 935 QP
5 2300985 41.51 12.44 30.2 1.96 2571 46.00 -2029 QP
6 8691302 37.78 2253 2995 3.93 3429 4600 -11.71 QP
*Maximum data  x:Over limit  l.over margin Operator. Coyf
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8.2.6 Radiated spurious emission above 1GHz

Modulation: ASK Test Date : Jan 07, 2024
Frequency Range: 1000-6000MHz Temperature: 241 C
Test Result: PASS Humidity : 53.2 %
Measured Distance: 3m Test By: Ccyf
Freq Ant. Reading Correct Emission AVG Limit Margin(dB)
) Pol. | Level(dBuV/m) | Factor | Level(dBuV/m) | Factor 3m(dBuV/m)

(MHz) H/V PK AV dB PK AV dB PK AV PK AV
1410.21 V 4580 | 33.13 | -20.42 | 25.38 | 12.71 | -12.67 | 80.83 | 60.83 | -55.45 | -48.12
1676.34 \% 4444 | 31.77 | -20.96 | 23.48 | 10.81 | -12.67 | 80.83 | 60.83 | -57.35 | -50.02
2007.16 V 30.72 | 18.05 -9.56 21.16 8.49 | -12.67 | 80.83 | 60.83 | -59.67 | -52.34
2638.56 \% 22.00 9.33 -7.03 14.97 230 | -12.67 | 80.83 | 60.83 | -65.86 | -58.53
2842.70 V 23.96 | 11.29 -7.08 16.88 4.21 -12.67 | 80.83 | 60.83 | -63.95 | -56.62
1191.44 H 4220 | 29.53 | -19.93 | 22.27 9.60 | -12.67 | 80.83 | 60.83 | -58.56 | -51.23
1874 .47 H 39.78 | 27.11 -19.99 19.79 712 | -12.67 | 80.83 | 60.83 | -61.04 | -53.71
2025.91 H 32.32 | 19.65 | -10.95 | 21.37 8.70 | -12.67 | 80.83 | 60.83 | -59.46 | -52.13
2777.69 H 23.81 | 11.14 -8.15 15.66 299 | -12.67 | 80.83 | 60.83 | -65.17 | -57.84
2930.80 H 26.67 | 14.00 -8.31 18.36 569 | -12.67 | 80.83 | 60.83 | -62.47 | -55.14

Note: (1) All Readings are Peak Value.
(2) Correct Factor= Antenna Factor +Cable Loss- Amplifier Gain

(3) Emission Level= Reading Level+Probe Factor +Cable Loss
(4) True Value = Emission Level + Duty Cycle Correction Factor

(5) DF= Duty Cycle Correction Factor

(6) Duty Cycle Correction Factor (dB) = 20log(Duty cycle)=]= -12.67

(7) Margin = PK Level — AV limit

(8) The “*” means restricted bands

(9) All the x/y/z orientation has been investigated, and only worst case is presented in this report.

(10) The EUT has been evaluated in xyz orientation, and the worst result have been recorded in the report.

~— ' ~— ~— ~— ~—
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8.3 TRANSMISSION REQUIREMENT
8.3.1 Applicable Standard

According to FCC Part 15.231(a)

8.3.2 Conformance Limit

According to FCC Part 15.231(a): A manually operated transmitter shall employ a switch that will automatically
deactivate the transmitter within not more than 5 seconds of being released.

8.3.3 Test Configuration

Test according to clause 6.2 radio frequency test setup 2

8.3.4 Test Procedure

The following table is the setting of spectrum analyzer.

Spectrum analyzer Setting
Attenuation Auto
Span Frequency OHz
RBW 1™

VBW 3M
Detector Peak
Trace Max hold
Sweep Time 58S

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.

8.3.5 Test Results

Temperature: 24°C Test Date: Jan 08, 2025
Humidity: 53 % Test By: KK
Test mode: TX Mode
Frequency.(MHz) individual transmission time Limit Verdict
433.9 894.2ms 5 seconds PASS
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Test Model Transmitter Requirement
Channel 0: 433.9MHz | individual transmission time

Spectrum | I:l:vl:l

Ref Level 10.00 dBm RBW 1 MHz
Att 30dE @ SWT 10 s YBW 3 MHz
SGL

@ 1Pk May

[ N ]

M1[1] -34.18 dBm
3.4899 5
D2[1] 0.08 dB,
894.2 ms|

0 dem

-10 dBm

-20 dBm

-30 dBm

E
hn

-40 dBm

et S o (L TR M TS Larafr g o o o R s st sy b A gt I aoafsb e FAAL byl Aoty
i

-60 dBm

-70 dBm

-80 dBm

CF 433.9132 MHz 691 pts 1.0s/
Marker

Type | Ref | Trc X-value Y-value Function Function Result
M1 1 3.4899 s -34.18 dBm
D2 M1 1 894.2 ms 0.08 dB

)i ] Ready  GRRRERNAN WG .
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8.4 CONDUCTED EMISSION TEST
8.4.1 Applicable Standard
According to FCC Part 15.207(a)

8.4.2 Conformance Limit
Conducted Emission Limit

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.
8.4.3 Test Configuration
Test according to clause 6.3 conducted emission test setup

8.4.4 Test Procedure

The EUT was placed on a table which is 0.8m above ground plane.
Maximum procedure was performed on the highest emissions to ensure EUT compliance.
Repeat above procedures until all frequency measured were complete.

8.4.5 Test Results

Pass

The AC120V &240V voltage have been tested, and the worst result recorded was report as below:
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800 dBuv

Limit1: —

Limit2- _

40

0.0
0.150 05 [MHz] 5 30.000
Site site #1 Phase: L1 Temperature: 22.5
Reading Coaorrect Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuv dB dBuv dBuY dB Detector Comment
1 0.1500 2864 1706 4570 66.00 -2030 QP
2 0.1500 1087 17.06 2793 56.00 -2B07 AVG
3 0.2460 2542 1707 42 49 6189 1940 QP
4 0.2460 1120 17.07 2827 5189 2362 AVG
5 0.6580 2422 1703 41.25 56.00 1475 QP
6 0.6580 1069 17.03 2712 46.00 1828 AVG
7 1.2700 2399 1705 41.04 56.00 -1496 QP
g 1.2700 1677 17.05 3382 4600 1218 AVG
9 2.6900 1596 1705 a3m 56.00 -2299 QP
10 2.6900 880 1705 2585 4600 -2015  AVG
11 42380 1817 1698 3515 56.00 -2085 QP
12 4.2380 455 16.98 2153 46.00 -2447 AVG
*Maximumdata x:Over limit l:over margin Comment: Factor build in receiver. QOperator:
Remark:

1. Measurement (dB 1 V) = AMN Factor (dB) + Cable Loss (dB) + Reading (dB 1 V)
2. Over (dB) = Measurement (dB 1 V) - Limit (dB 1 V)
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20.0 dBuV
Limit1: —_—
Limit2: —
ml"m""m
-’\"—\‘\ 1

m LWWMMWWM _ pook

0.0
0.150 05 [MHz] 5 30,000
Site site #1 Phase: N Temperature: 225

Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over

MHz dBuY dB dBuv dBuY aB Detector  Comment

1 0.2420 2439 1706 41.45 6203 -2058 QP

2 0.2420 1165 17086 2811 5203 2332 AVG

s 0.4460 2478 1707 4185 5695 1510 QP

4 0.4460 12.41 17.07 2948 46 95 1747 AVG

5 0.5700 2352 1707 40.59 56.00 -15.41 QP

6 0.5700 938 1707 26.45 46 00 1955 AVG

7 0.9660 2116 1703 3819 56.00 -17.81 QpP

8 0.9660 127  17.03 28.30 4600 -17.70 AVG

9 9 3780 1989 17.00 36.89 60.00 -23.11 QP

10 9.3780 763 1700 24 63 5000 -2537 AVG

11 30.0000 2367 17.11 40.78 60.00 -19.22 QF

12 30.0000 908 1711 26.19 50.00 -23.81 AVG
*Maximumdata  xOverlimit l'over margin Comment: Factor build in receiver. Operator:
Remark:

1. Measurement (dB 1 V) = AMN Factor (dB) + Cable Loss (dB) + Reading (dB 1 V)
2. Over (dB) = Measurement (dB 1 V) - Limit (dB 1 V)
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8.5 Antenna Application

8.5.1 Antenna Requirement

Standard Requirement

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. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section. The
manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited. This requirement does not apply to carrier
current devices or to devices operated under the provisions of §15.211,
§15.213, §15.217, §15.219, or §15.221. Further, this requirement does
not apply to intentional radiators that must be professionally installed,
such as perimeter protection systems and some field disturbance
sensors, or to other intentional radiators which, in accordance with
§15.31(d), must be measured at the installation site. However, the
installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this part are not exceeded.

FCC CRF Part 15.203

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.

8.5.2 Result
PASS.

The EUT has 1 antenna: a Metal Antenna for 433.9MHz TX model, the gain is -3.0dB;i;

Note: IXI  Antenna use a permanently attached antenna which is not replaceable.
[ ] Not using a standard antenna jack or electrical connector for antenna replacement
[] The antenna has to be professionally installed (please provide method of installation)

which in accordance to section 15.203, please refer to the internal photos.
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= BH
Statement

1. FRELESGWEASFR "BEENERE" T3

This report will be void without authorized signature or special seal for testing report.

2. REFINREREHPOLES,

This report shall not be copied partly without authorization.

3. PMREFENERSENUERER, EESFEIERMMEMIIESSMASR;
The test results or observations are applicable only to tested sample. Client shall be responsible for

representativeness of the sample and authenticity of the material.

4. FAEREFCNIBREERFASIZRBAMERRAEEER, (MEABFEE. B, BFHRTERE
=HFBEER;
The observations or tests with special mark fall outside the scope of accreditation, and are only used for

purpose of commission, research, training, internal quality control etc.

5. MEMRSUSSEF TAEHHAIRE, REBMIEEATHRIIXKG, FALWEAFRBERIE, FHINUE. IR
HEEHEEPEREERIPR
The test results or observations are provided in accordance with measured value, without taking risks caused
by uncertainty into account. Without explicit stipulation in special agreements, standards or regulations, EMTEK

shall not assume any responsibility.

6. MWAKNREEEFN, BFTHEIRSEZHIE 20 BREE;

Objections shall be raised within 20 days from the date receiving the report.
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