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TEST REPORT DECLARATION

Applicant - Dongguan Dirui Electronic Technology Co., Ltd.

Address Room 501, Building 7, Tailian lane No.1, Chang An Town, Dongguan City,
Guangdong Province, China.

Manufacturer - Dongguan Dirui Electronic Technology Co., Ltd.

Address Room 501, Building 7, Tailian lane No.1, Chang An Town, Dongguan City,
Guangdong Province, China.

EUT Description : DOG TRAINING COLLAR
(A)  Model No. * PE-18
(B) Trademark : N/A

Measurement Standard Used:
FCC Rules and Regulations Part 15 Subpart C Section 15.231
ANSI C63.10-2013

The device described above is tested by Shenzhen Alpha Product Testing Co., Ltd. to determine the
maximum emission levels emanating from the device. The maximum emission levels are compared to the
FCC Part 15 Subpart C limits both conducted and radiated emissions. The test results are contained in this
test report and Shenzhen Alpha Product Testing Co., Ltd. is assumed of full responsibility for the accuracy
and completeness of these tests.

After the test, our opinion is that EUT compliance with the requirement of the above standards.

This report applies to above tested sample only. This report shall not be reproduced in parts without written
approval of Shenzhen Alpha Product Testing Co., Ltd.

Yannis Wen
Tested by (name + signature).............. ] ) MW—S wemn
Project Engineer /

) Simple Guan
Approved by (name + signature).......: Proiect M
roject Manager

Date of iSSU€...... cocovveviiiiiii May 31, 2022
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1. General Information

1.1. Description of Device (EUT)

EUT : DOG TRAINING COLLAR
Model No. : PE-18

DIFF. : N/A

Power supply : DC 3.7V from battery

DC 5V from adapter

Operation frequency : 433.14MHz

Modulation . ASK

Antenna Type . Internal Antenna, Maximum Gain is 0.5dBi

Software version : V1.0

Hardware version 1 V1.0

Intend use . Residential, commercial and light industrial environment

environment
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1.2. Accessories of Device (EUT)

Accessoriesl

/
Manufacturer : /
Model /

/

Power supply

1.3. Tested Supporting System Details

No. Description Manufacturer Model Serial Number Certification

/ / / / / /

1.4. Test Facility

Shenzhen Alpha Product Testing Co., Ltd
Building i, No.2, Lixin Road, Fuyong Street, Bao’an District, 518103,
Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission
Registration Number: 293961

July 15, 2019 Certificated by IC

Registration Number: CN0O085
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2. Summary of Test

2.1. Summary of Test Result

Description of Test Item Standard Results
Spurious Emission Section 15.231&15.209 PASS

Conduction Emission Section 15.207 N/A
Occupied bandwidth Section 15.231 PASS
Transmission time Section 15.231 PASS

Band Edge Section 15.231 N/A
Antenna Requirement Section 15.203 PASS

Note : Test according to ANSI C63.10-2013

2.2. Block Diagram
1. For radiated emissions test: EUT was placed on a turn table, which is 0.8 meters high

above ground for below 1 GHz test and 1.5 meters high above ground for below 1 GHz
test . EUT was set into test mode before test. New battery is used during all test

EUT
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2.3. Test Mode

EUT work in Continuous TX mode, and select test channel, wireless mode

Tested mode, channel, and data rate information
Mode Channel Frequency
(MHz)
1 CH1 433.14MHz
2.4. Test Conditions
Temperature range 21-25°C
Humidity range 40-75%
Pressure range 86-106kPa
2.5. Measurement Uncertainty (95% confidence levels, k=2)
Item Uncertainty
Uncertainty for Power point Conducted Emissions Test 1.63dB
Uncertainty for Radiation Emission test in 3m chamber 3.5dB

(below 30MHZz)

Uncertainty for Radiation Emission test in 3m chamber 3.74dB(Polarize: V)

(30MHz to 1GHz) 3.76dB(Polarize: H)

Uncertainty for Radiation Emission test in 3m chamber 3.77dB(Polarize: V)

(1GHz to 25GHz) 3.80dB(Polarize: H)

Uncertainty for radio frequency 5.06x10°GHz
Uncertainty for conducted RF Power 0.40dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%

Uncertainty for DC and low frequency voltages 0.06%




Page 9 of 35

Report No.: A2203127-C01-R07

2.6. Test Equipment

Equipment Manufacture Model No. Serial No. Last cal. Cal Interval
9*6*6 anechoic
CHENYU 9*6*6 N/A 2020.09.02 3Year
chamber
Spectrum
ROHDE&SCHWARZ | FSV40-N 102137 2021.08.25 1Year
analyzer
Spectrum )
Agilent N9020A MY499100060 2021.08.25 lYear
analyzer
) 1316.3003K03-10208
Receiver ROHDE&SCHWARZ ESR oW 2021.08.25 lYear
-Wa
Receiver R&S ESCI 101165 2021.08.25 1Year
Bilog Antenna Schwarzbeck VULB 9168 VULB 9168#627 2021.08.30 2Year
BBHA 9120
Horn Antenna SCHWARZBECK D 2106 2021.08.30 2Year
Active Loop FMZB
SCHWARZBECK 00059 2021.08.30 2Year
Antenna 1519B
RF Cable Resenberger Cable 1 RE1 2021.08.25 1Year
RF Cable Resenberger Cable 2 RE2 2021.08.25 1Year
RF Cable Resenberger Cable 3 CE1l 2021.08.25 1Year
Pre-amplifier HP HP8347A 2834A00455 2021.08.25 lYear
Pre-amplifier Agilent 8449B 3008A02664 2021.08.25 1Year
L.I.S.N.#1 Schwarzbeck NSLK8126 8126-466 2021.08.25 lYear
L.I.S.N.#2 ROHDE&SCHWARZ | ENV216 101043 2021.08.25 1 Year
Horn Antenna SCHWARZBECK BBHA9170 00946 2021.08.30 2 Year
. LNPA_1840
Preamplifier SKET 5_0 SK2018101801 2021.08.25 1 Year
Power Meter Agilent E9300A MY41496628 2021.08.25 1 Year
Power Sensor DARE RPR3006W | 15100041SN0O91 2021.08.25 1 Year
Temp. & Humid. . WHTH-1000
Weihuang 100631 2022.04.21 1 Year
Chamber -40-880
Switching Mode
JUNKE JK12010S 20140927-6 2021.08.25 1 Year
Power Supply
Adjustable
MWRFtest N/A N/A N/A N/A
attenuator
10dB Attenuator Mini-Circuits DC-6G N/A N/A N/A
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3. Radiation Emission

3.1. Radiation Emission Limits(15.209&231)

Frequency Field Strength
(MHz) Limits at 3 metres (watts, e.i.r.p.)
uv/m dB uV/m Measurement
distance(m)

0.009-0.490 2400/F(kHz) XX 300
0.490-1.705 24000/F(kHz) XX 30
1.705-30 30 295 30
30~88 100(3nW) 40 3
88~216 150(6.8nW) 43.5 3
216~960 200(12nW) 46 3
Above960 500(75nW) 54 3
Carrier frequency 75.6(AV) 3
Carrier frequency 95.6(PK) 3

Fundamental frequency (MHz) Field strength of fundamental {(microvolts/meter) Field strength of spurious emissions (microvolts/imeter)
40.66-40.70 2,250 225
70-130 1,250 125
130-174 11,250 to 3,750 1125 to 375
174-260 3,750 375
260-470 13,750 to 12,500 13750 1,250
Above 470 12,500 1,250
NOTE:

a) The tighter limit applies at the band edges.
b) Emission Level(dB uV/m)=20log Emission Level(Uv/m)

3.2. Test Setup

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
/Receiver

==

Below 30MHz Test Setup
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RX Antenna
e
Ant. feed | T
point |
_____ |E“T i 1~4m
T I |
j——  3Im —bi
|
|

Metal Full Soldered Ground Plane
Spectrum Analyzer

/ Receiver o

Above 30MHz Test Setup

Turntable

\ EUT] I

Test
0.8 m| lm to 4m Receiver
—S I 1

Ground Plane ;

Coaxial Cable

Above 1GHz Test Setup

3.3. Test Procedure

a)

b)

c)

d)

e)

The measureing distance of 3m shall be used for measurements at frequency up to 1GHz and
above 1GHz, The EUT was placed on a rotating 0.8 m high above ground,The table was
rotated 360 degrees to determine the position of the highest radiation

The Test antenna shall vary between 1m and 4m,Both Horizontal and Vertical antenna are set
ot make measurement.

The initial step in collecting conducted emission data is a spectrum analyzer Peak detector
mode pre-scanning the measurement frequency range. Significent Peaks are then marked.
and then Qusia Peak Detector mode remeasured

If Peak value comply with QP limit Below 1GHz.The EUT deemed to comply with QP limit. But
the Peak value and average value both need to comply with applicable limit above 1GHz.

For the actual test configuration, please see the test setup photo.

3.4. Test Equipment Setting For emission test.

9kHz~150kHz RBW 200Hz VBW1kHz
150kHz~30MHz RBW 9kHz VBW 30kHz
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30MHz~1GHz RBW 120kHz VBW 300kHz
Above 1GHz RBW 1MHz VBW 3MHz

3.5. Test Condition

Continual Transmitting in maximum power(The new battery be used during Test)

3.6. Test Result

We have scanned the 10th harmonic from 9KHz to the EUT.
Detailed information please see the following page.

From 9KHz to 30MHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are
attenuated by more than 20dB below the permissible value has no need to be reported.

Notes: 1 --Means other frequency and mode comply with standard requirements and at least have
20dB margin.
Correct Factor=Cable Loss+Antenna Factor-Amplifier Gain
Measurement Result=Reading + Correct Factor
Margin=Measurement Result-Limit

2 —Spectrum setting:
a. Peak setting 30MHz-1GHz, RBW=100kHz, VBW=300kHz.

3- PK measure result values is less than the AVG limit values, so AV measure result values

test not applicable.
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Radiated Emissions Result of Inside band
Below 1GHz:

Polarization: Horizontal

80.0 dBuV{m

70

60
1FCC Class B Radiation

80

410

10

0.0

30.000 40 50 60 70 60 (MHz) Joo 400 500 600 700 1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuV dB dBuV/m dBuVfm dB Detector cm degree Comment
1 * 4331528 3596 17.16 5312 4600 712 peak
Frequency Reading Factor Results Limit Margin
No. Detector
(MHz) (dBuVv) (dB) (dBuV/m) | (dBuV/m) (dB)
1 433.1528 35.96 17.16 53.12 100.80 -47.68 PK
2 433.1528 / / / 80.80 / AV

Remark: 1. All readings are Quasi-Peak and Average values.

2. Margin = Result (Result =Reading + Factor )—Limit

3. When peak value applied to AVG limit, the AVG value is not calculated.
Note : When peak value applied to AVG limit, the AVG value is not calculated.
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Polarization: Vertical

80.0 dBuV/m

70

)
Ircc/Class B Radiation

: f

A0

. %MMMMM

10

0.0

30.000 40 50 60 70 €0 (MHz) 100 400 500 GO0 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv dB dBuV/m dBuV/m dB Detector cm degree Comment
1 * 433.1528 38.49 17.16 55.65 46.00 965 peak
Frequency Reading Factor Results Limit Margin
No. Detector
(MHz) (dBuVv) (dB) (dBuv/m) | (dBuVv/m) (dB)
1 433.1528 38.49 17.16 55.65 100.80 -45.15 PK
2 433.1528 / / / 80.80 / AV

Remark: 1. All readings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor )— Limit
3. When peak value applied to AVG limit, the AVG value is not calculated.
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Above 1GHz:

Polarization: Horizontal

80T
754 ECC PART 15_PK

65T

60T

el
I ¥
401 1 £ *

44

Level in dBpv/m

257
207
157

107

1G 26 3G 4G 5G BG
Frequency in Hz
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Polarization: Vertical

Lewel in dBpWim

80T
ey

FCC PART 15 PK

2]
el
15
wf

1G

26 3G
Frequency in Hz

4G 5G (e

A2203127-C01-R0O7
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Duty cycle

Agilent Spectrum Analyzer - Swept SA
T e | SEMSE:INT| SOURCE OFF /iy BLIGM OFF 01:00:28 AM

Marker 5 A 90.0000 ms Avg Type: Log-Pwr TRACE
PNO: Fast =—»—+ Trig:Free Run TPE
IFGain:Low Atten: 10 B Select Marker
3
AMKkr5 90.00 ms| 5
Ref 0.00 dBm 0.06 dB| ———]
Normal
|eessnneasss o)
Delta
||
Fixedl
[eessasaanenmess)
Center 433.130000 VMIHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 s (1001 pts) Off
MKR MODE TRC SCL ks X FUNCTION FUNCTION WIDTH FUNCTIONVALUE A
(0 A2[1[¢tfAy  9000ms[(Al ooedB] 00| 00000 IR
(] F [1[t] 2000s] 3039dBm| [ [ 0]
Elad [1 [ t]Ay 7400ms[id  o2edBl 0 | 00 [ ] .
4 J270dBm| [ 0 000000 Properties»
5 tay ooee8] | 0000000000 ]
6 F284dBm| | e
7 I N R
8 I N R More
9 I N
10 I I R 10f2
11 I I B
MSG STATUS

Ton=90ms*3=270ms, T+ T=270+90*2+740=1190ms>100ms
So Duty Cycle =T,,/100ms=270/1190ms=0.227

Average should be determined by duty cycle factor.

the total on time in 1190ms is 270ms,

Duty cycle factor = 20 log (270/1190)= -12.884
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4. Power Line Conducted Emission

4.1. Conducted Emission Limits (15.209)

Frequency Limits dB(pV)

MHz Quasi-peak Level Average Level
0.15-0.50 66 -56* 56 - 46*
0.50 -5.00 56 46
5.00 -30.00 60 50

Notes: 1. *Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

3.The limit decreases in line with the logarithm of the frequency in the rang of 0.15 to
0.50 MHz.

4.2. Test Setup

% Wert. reference plane
Q ’/ EMI receiver
I
=~ ———
©HHHH ©
%_‘_ 40cm - .l’f
N —  EUT —n A O
Q A / [
S
Q b 80cm
N S
~N | 2O e
o —
“w‘_m
LISM = Reference ground plane

4.3. Test Procedure

The EUT is put on the plane 0.8m high above the ground by insulating support and is
connected to the power mains through a line impedance stabilization network (L.I.S.N.).
This provides a 50o0hm coupling impedance for the EUT system. Please refer the block
diagram of the test setup and photographs. Both sides of AC lines are checked to find out
the maximum conducted emission. In order to find the maximum emission levels, the
relative positions of equipment and all of the interface cables shall be changed according
to ANSI C63.10:2013 on Conducted Emission Measurement.

The bandwidth of test receiver (R & S ESCI) is set at 9 kHz.
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4.4. Test Results

PASS. (See below detailed test data)

Note: If peak Result comply with AV limit, QP and AV Result is deemed to comply with AV
limit
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Line:
20.0 dBuV
70
FCC Pait 15 CLASS5 B QP
60
50
40 2

i
30 3 :

W 5
20 1

,.lr“"’J“xM MP“J‘\,N"'\‘H\UU ﬂ \h{wmmwmw}h‘ “P;f #mymr\#"‘ h{“’ﬁ hurvk\“)lb\‘ J!’u\lNr

=3

peak

W -+ 1& IL
M Menomnted M v

ali}

0.0
0.150 05 [MHz) 5 30,000
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit Margin
MHz dBuv dB dBuv dBuVv dB  Detector Comment
1 0.2460 2316 9.97 33.13 61.89 -28.76 peak
2> 0.5100 2890 9.96 38.86 56.00 -17.14 peak
3 1.3110 18.11 9.89 28.00 56.00 -28.00 peak
4 2.7900 2133 9.94 3127 56.00 -2473 peak
5 6.3029 2015 10.09 3024 60.00 -29.76 peak
6 12.5130 14.72 1027 2499 60.00 -35.01 peak
*Maximum data  x:Over limit l:over margin Reference Only

Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe )Factor+Cable
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Neutral:

20.0 dBuV

70

\ FCC Pait 15 CLASS B QF
60

50

40

30
20
peak
10
AVG
0.0
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure- ]
No. Mk.  Freq.  Level Factor  ment  Limit Margin
MHz dBuv dB dBuv dBuv dB  Detector Comment
1 0.2519 2310 9.97 33.07 61.69 -28.62 peak
2" 0.5100 2893 9.96 38.89 56.00 -17.11 peak
3 1.2900 18.05 9.89 2794 56.00 -28.06 peak
4 3.1170 19.11 9.96 29.07 56.00 -26.93 peak
5 6.1200 20.19 10.08 3027 60.00 -29.73 peak
6 12.7500 15.02 10.28 2530 60.00 -34.70 peak
*Maximumdata x:Owerlimit l:over margin Reference Only

Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable
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5. Occupied bandwidth
5.1. Test Limit

Please refer section RSS-210 & 15.231

According t0815.231(C), The bandwidth of the emission shall be no wider than 0.25% of the
center frequency for devices operating above 70MHz and below 900MHz.

5.2. Method of Measurement

a)The bandwidth is measured at an amplitude level reduced 20dB from the reference level.
The reference level is the level of the highest amplitude signal observed from the
transmitter at the fundamental frequency. Once the reference level is established, the
equipment is conditioned with typical modulating signal to produce the worst-case (i.e.
the widest) bandwidth.

b)The test receiver RBW set 30KHz,VBW set 30KHz,Sweep time set auto.

5.3. Test Setup

»| Spectrum
54 Test EUT Analyzer
Freq 20dB Bandwidth 99% o i
Mode i Limit (kHz) | Conclusion
(MHz) (kHz) Bandwidth
ASK 433.14 109.3 / 1083 PASS
Note:

Limit = 433.14MHz *0.25% = 1083 kHz
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433.14MHz

Agilent Spectrum Analyzer - Occupied BW

- EEEE RF e SENSE:INT[ SOURCE OFF Ay ALIGH OFF 05:08:33 AM May 31, 2022

Center Freq 433.140000 MHz Center Freq: 433.140000 MHz Radio Std: Nene Save State
(55) Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Atten: 10 dB

Radio Device: BTS Register 5

(empty)

Ref -20.00 dBm I e

Register 6
(empty)

Register 7
(empty)

Register 8
(empty)

Register 9
(empty)

Center 433.1 MHz
# #VBW 30 kHz

Occupied Bandwidth Total Power -34.4 dBm S —

82.138 kHz Register 10

. (empty)
Transmit Freq Error -8.872 kHz OBW Power 99.00 %

x dB Bandwidth 109.3 kHz x dB -20.00 dB T




Page 24 of 35 Report No.: A2203127-C01-R07

6. Transmission Time

6.1. Test Limit

Please refer sectionRSS-210 & 15.231
According to 815.231(a)(1), A manually operated transmitter shall employ a switch that will
automatically deactivate the transmitter within not more than 5 seconds of being released.

6.2. Method of Measurement

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

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

6.2.3. Set spectrum analyzer Center= 433.14MHz, Span = OMHz, Sweep = 5s.

6.2.4. Set the spectrum analyzer as RBW=100kHz, VBW=300kHz,

6.2.5. Max hold, view and count how many channel in the band.

6.3. Test Setup

Spectrum
EUT > Analyzer
6.4. Test Results
Freq (MHz) Test Result(s) Limit (s) Conclusion
433.14 0.005 <bs PASS

EUT After Release the button, EUT emission Continue 0.005 seconds, Compliance
with 15.231 a(1) section.
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433.14MHz

lent Spectrum Analyzer - Swept SA

SEMSE:INT | SOURCE OFF L ALIGN OFF 06:34:59 AM May 31, 2022
Marker

Avg Type: Log-Pwr
7 Trig: Free Run Avg|Held: 171100
Atten: 20 dB DET !

Marker Table

IFGain:Low

AMEKr1 5.000 msjfss off
Ref Offset 10 ¢B ol
Ref 20.00 dBm -45.073 dB —
MarkerCount’
[Off]

e |

Couple

Markers

On Off

All Markers Off

SpanAO Hz
Sweep 5.000 s (1001 pts)

STATUS

Center 433.140000 MHz
Res BW 1.0 MHz

#VBW 1.0 MHz
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7. Antenna Requirement

7.1. 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.

7.2. Antenna Connected Construction
The directional gains of antenna used for transmitting is 0 dBi, and the antenna

connector is de- signed with permanent attachment and no consideration of

replacement. Please see EUT photo for details.

7.3. Result

The EUT antenna is Internal antenna. It comply with the standard requirement.



Page 27 of 35 Report No.: A2203127-C01-R07

8. Test Setup Photo

8.1. Photos of Radiated emission
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8.2. Photos of Conducted Emission test
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9. Photos of EUT
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