TEST REPORT

Reference NO........ccceeeenee : WTD22D02027053W

FCCID. ..o, . PAGTR-032-B

Applicant ......ccccoovieeeenen. : KAB Enterprise Co., Ltd.

Address .......oovveeeeeeeenee, : 21F, -1, No.33, Sec. 1 Minsheng Rd., Bangiao Dist., New Taipei City
220, Taiwan

Manufacturer .........ccc...... : Verdant Electronics (Dong Guan) Co., Ltd.

AdAress ...ccoooceveeviieeeeen, : Langxia Administrative District, Qiaotou Dongguan City, Guangdong
China.

Product .....coeoviiiiiiiiiees . Remote Controller

Model(S). .ueeeeriiiieeeiiiieeens : TR-032-B

Standards .......ccccceeeeeeennns . FCC 47CFR Part 15 Subpart C Section 15.231

Date of Receipt sample.... : 2022-03-01

Date of TeSt ....oceevveeeveeeennn. : 2022-03-02 to 2022-03-08

Date of Issu€ ......cecvveeennee : 2022-03-11

Test Result .......ooeeevvieeenen. . Pass

Remarks:

The results shown in this test report refer only to the sample(s) tested, this test report cannot be
reproduced, except in full, without prior written permission of the company. The report would be invalid
without specific stamp of test institute and the signatures of compiler and approver.

Prepared By:
Waltek Testing Group Co., Ltd.
Address: No. 77, Houjie Section, Guantai Road, Houjie Town, Dongguan City, Guangdong, China
Tel: +86-769-2267 6998
Fax: +86-769-2267 6828

Compiled by: Approved by:

(5t (i

Estel Qian / Project Engineer

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn Page 1of 17



Reference No.: WTD22D02027053W Page 2 of 17

2

A W N P

10
11

Contents

Page
COVER PAGE. ..o oo oo e e e e e e et et et et e e e e e e et et et et e e e ee e e et et e e eee e e e eseses e e e e e e e e eeesereeeee e eneaes 1
CONTENTS oot ee e et e s et e s st e s s et e s et e s e s e s e et essee et eseee s e s ee s e s eee e s es e s es et eseees e seee e seen e 2
REVISION HISTORY oot s s sesees s es s sees s ssees s sees st sesees e sses e s as e sesees e sses s s esseeseaseessesees s 3
GENERAL INFORMATION ..ottt vee s st s s s eseessessees s ssses s ssessessesees s eseessssseesssessas s s eseeeseaseessesssansos 4
4.1 GENERAL DESCRIPTION OF ELU. T .ottt ettt et e e et et et et et e e et et e e et eeeeeeeeeeeeeeenees 4
4.2 DETAILS OF B T i, 4
4.3 TE ST M ODE ..o et 4
EQUIPMENT USED DURING TEST w.oovoiveoeeeeeteeeseessessseesesesssessesesseeesssess e sssseessssasssssssssssesassssessesseoesseones 5
51 B QUIPMENT S LIS T oo 5
52 MEASUREMENT UNCERTAINTY oottt 5
53 TEST EQUIPMENT CALIBRATION .. titittt ittt ettt ettt ettt et e e e et e e et e e e e et e e e e e e e e e e et e e e et et e e et et et e e et e re e e e e e reeeereaes 5
54 TE ST F A CILITY ettt e oo e e e e et et e e et et e e e e e e et et e e et e e e er e e eeee e e e e e e eeaeaes 6
55 SUB CONTRACTED ..ttttttttteteteteeeaeaeseseseseseses et memnnen 6
TEST SUMMARY oot e et evee et ees st s et es st eseee s e sees e s es e s e s ees e sees s e s es e s es e s eesees s eses e seseees 7
RADIATED SPURIOUS EMISSIONS .......oviveeeeeeeeeeseeseeesesseeseessesseessesssessessessssssssessesssassesssessessessesssesssaneos 8
7.1 BT OPE RATION .o, 8
7.2 B ST SETUP it ettt 9
7.3 SPECTRUM ANALYZER SETUP ..utuuutututueueuesesesssesesensssssssnsssssnsnsnsssssnsssnsssssssssssnsssssnsnsnsssnsnsssssnsssnsssnsnsnsnns 10
7.4 TE ST PROCEDURE .. ..ottt ettt ettt ettt et et et e e e et et e e e e et e et e e et et e e e e e e e e eeeeaeaeaes 11
7.5 SUMMARY OF TEST RESULTS .ututttttututututueseuesesenesenesessnesssensnsnsssssssnsssnsssssssssssnsnsssnsnsnsnsnsnsnsnsnsssnsnsnsnsnsnns 11
PERIODIC OPERATION w.ooeoeeeeee oot eee e es s s e s et e s s s sseessee s esses s essse s esees e ssessesseessesseseesseesees e seseees 13
EMISSION BANDWIDTH oot eeee e e e s ees s e s s eseesssssees s s esses s essse s eseesseessessesssessesssessesseesees e seseees 16
9.1 TE ST PROCEDURE ... .ottt t ettt ettt e et et e et et e e e e e et e e e e e e et e e e e e e e ee e e re e e e e e e aeeeaeeeaes 16
9.2 TE ST RESULT ittt ittt ittt ettt et et et e et e e e e e e et e e e e e e et e e e e e e et e e e e e e e e e e e e e eaeeeaes 16
ANTENNA REQUIREMENT ...coovoivteteeeesteeeseees e seseseseseesseeeseesseesseesssessesessesasessasseeesessssessesasssessesessesesseees 17
PHOTOGRAPHS —~TEST SETUP AND EUT ..o ee e es e eseeseesseesessessesseessessesssssesses s seseees 17

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTD22D02027053W Page 3 of 17
3  Revision History
Date_of el o Date of
Test report No. Receipt Purpose | Comment | Approved
Test Issue
sample
2022-03-02
WTD22D02027053W | 2022-03-01 to 2022-03-11 original - Valid
2022-03-08

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn




Reference No.: WTD22D02027053W Page 4 of 17

4 General Information

4.1 General Description of E.U.T.

Product Name: Remote Controller
Model No.: TR-032-B

Model Difference: N/A

Hardware Version: TR-032_SOP14 REV.0
Software Version: REV 1.0

4.2 Details of E.U.T.

Frequency Range: 433.92+0.5MHz

Type of Modulation: Pulse Code Modulation

The Lowest Oscillator: SAW: 433MHz

Antenna installation: Internal Integrated Antenna
Antenna Gain 0dBi

Battery: DC 12V (23A Alkaline Battery)

4.3 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.

Test mode Channel
Transmitting 433.92MHz

Waltek Testing Group Co., Ltd.
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5 Equipment Used during Test
5.1 Equipments List
L Calibration
Iltem Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
3m Semi-anechoic Chamber for Radiation Emissions
1 Test Receiver R&S ESCI 101296 | 2021-04-26 | 2022-04-25
2 T”'Og\r?treonidaba”d SCHWARZBECK | VULB9160 | 9160-3325 | 2021-10-30 | 2022-10-29
3 Amplifier ANRITSU MH648A M43381 | 2021-04-26 | 2022-04-25
4 Cable HUBER+SUHNER CBL2 525178 | 2021-04-26 | 2022-04-25
5 | Spectrum Analyzer R&S FSP30 100091 2021-04-26 | 2022-04-25
6 Broag;]?::ga"'om SCHWARZBECK | BBHA 9120 D 667 2021-04-30 | 2022-04-29
Broadband COMPLIANCE
7 Preamplifier SIREGTION PAP-1G18 2004 2021-07-26 | 2022-07-25
RF Conducted Testing
Last Calibration
ltem Equipment Manufacturer Model No. | Serial No. | Calibration Due Date
Date
1. | Spectrum Analyzer Agilent Noozoa  |MY4910008) 5021.07.6 | 2022-07-25
> | Spectrum Analyzer R&S FSP30 100091 2021-04-26 | 2022-04-25
3 | Humidity Chamber GF GTH-225-40-1P| IAA061213 | 2021-07-26 | 2022-07-25
4 | EXA Signal Analyzer Keysight N9010A  |MY50520207| 2021-04-26 | 2022-04-25

5.2 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

Radiated Spurious Emissions test

+5.03 dB (30M~1000MHz)

+5.47 dB (1000M~25000MHz)

Confidence interval:95%. Confidence factor: k=2

5.3 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that

address is No.110 Dongguan Zhuang RD. Guangzhou, P.R. China.

Waltek Testing Group Co., Ltd.
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5.4 Test Facility

5.5

The test facility has a test site registered with the following organizations:

ISED CAB identifier: CN0O013. Test Firm Registration No.: 7760A.

Waltek Testing Group Co., Ltd. Has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, October 15, 2016.

FCC Designation No.: CN1201. Test Firm Registration No.: 523476.

Waltek Testing Group Co., Ltd. EMC Laboratory has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration number 523476, September 10, 2019.

Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

[]Yes X No

If Yes, list the related test items and lab information:

Test Lab: N/A
Lab address: N/A

Test items: N/A

Waltek Testing Group Co., Ltd.
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6 Test Summary

Test Items Test Requirement Result
Conduct Emission 15.207 N/A*
15.205(a)
Radiated Spurious Emissions 15.209 Pass
15.231(a)
Periodic Operation 15.231(a) Pass
Emission Bandwidth 15.231(c) Pass
Antenna Requirement 15.203 Pass
Note: Pass=Compliance; NC=Not Compliance; NT=Not Tested; N/A=Not Applicable
*: The EUT is only powered by battery, no need to evaluate AC Power Conducted Emission.

Waltek Testing Group Co., Ltd.
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7.1
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Radiated Spurious Emissions

Test Requirement:
Test Method:

FCC Part15 §15.231(a), (b)
ANSI C63.10:2013

Test Result: PASS
Measurement Distance: 3m
Limit:
Fundamental Field Strength Field Strength A Strgngth S Str_ength
of Spurious of Spurious
Frequency of Fundamental | of Fundamental . L
(MHz) (uV/m) (dBuV/m) Emission Emission
(uV/m) (dBuV/m)
44.66-40.70 2250 67 225 47
70-130 1250 62 125 42
130-174 1250 to 3750 6210 71.48 125 to 375 4210 51.48
174-260 3750 71.48 375 51.48
260-470 3750 to 12500 71.48 t0 81.94 375 to 1250 51.48 t0 61.94
Above 470 12500 81.94 1250 61.94
aa** linear interpolations

EUT Operation

Operating Environment:

Temperature:

Humidity:

Atmospheric Pressure:

Test Voltage:

EUT Operation:

23.1°C

50.3 % RH
101.3kPa

DC 12V by Battery

The test was performed in transmitting mode, the test data were shown in the report.

Waltek Testing Group Co., Ltd.
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7.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.10.

The test setup for emission measurement below 30MHz.

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

>

Turn Table

0.8m

< ---

“ pectrum AMP ombining

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

>

<---

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°
_)|
0.8m Turn Table

System Analyzer Network

Waltek Testing Group Co., Ltd.
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

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

*
1.5m;
i Turn Table
: Absorbers
; AAAA

JE —

ANa = NetWOrkK

7.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed........occcviiiiiiiiiieieeee e, Auto
IF Bandwidth............coovvveiviiiiiiiiiiieieniiiiiinnne 10kHz
Video Bandwidth...........ccccccoevvviviviiieiiiieeen, 10kHz
Resolution Bandwidth...........ccccccceoeiiinn. 10kHz
30MHz ~ 1GHz
Sweep Speed........occiiiiiiieee e Auto
DeteCtor ....coooveiieeeeeeee e PK
Resolution Bandwidth..................coooomnnnnnnn.l. 100kHz
Video Bandwidth...........ccccccoevvviviiiiiiiiiieeien, 300kHz
Above 1GHz
Sweep Speed ... Auto
DeteCtor ...ooooiiiieiiee PK
Resolution Bandwidth.....................vneneil. 1MHz
Video Bandwidth...............covviieeiiiii. 3MHz

Waltek Testing Group Co., Ltd.
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7.4 Test Procedure

7.5

1. The EUT is placed on a turntable. For below 1GHz, the EUT is 0.8m above ground plane;

For above1GHz, the EUT 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.
Summary of Test Results
Test Frequency: 9 kHz~30 MHz

Note: Lowest frequency generated in the device is above 30MHz, frequency range of measurement
should be above 30MHz.

Waltek Testing Group Co., Ltd.
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Test Frequency: 30MHz ~ 5GHz

Frequency Fliigzli\r/g ’;I;tjarlg RX Antenna Cgrarif;?d Er?wgl?titgg 15.251(3 ? 52%%/205
(PK) Angle | Height | Polar (PK) Limit Margin
(MHz) (dBpV) | Degree | (m) | (HNV) | (dB/im) | (dBuV/im) | (dBuV/im) | (dB)

433.92 84.86 181 1.7 H -11.87 72.99 100.8 -27.81
433.92 84.31 81 2 \Y -11.87 72.44 100.8 -28.36
867.84 61.53 163 1.7 H -3.47 58.06 80.8 -22.74
867.84 71.61 63 1.5 Vv -3.47 68.14 80.8 -12.66
1301.76 77.21 229 1.8 H -12.64 64.57 80.8 -16.23
1301.76 85.99 165 1.9 \ -14.82 7117 80.8 -9.63
1735.68 76.74 275 1.5 H -10.19 66.55 80.8 -14.25
1735.68 83.98 313 1.1 \Y -12.15 71.83 80.8 -8.97
2169.60 72.51 73 1.7 H -8.34 64.17 80.8 -16.63
2169.60 75.11 279 2 \Y -10.99 64.12 80.8 -16.68

Note: the measurements were more than 20 dB below the limit and not reported.

AV = Peak +20Logio(duty cycle) =PK+(-14.48) (refer to section 8 for more detail)

RX Calculated FCC Part
Frequency PK Antenna Dlllztgcﬁzf'e 15.231/209/205

Polar AV Limit Margin

(MHz) (dBpV/m) (HIV) (dB) (dBpV/im) | (dBpV/m) (dB)
433.92 72.99 H -14.48 58.51 80.8 -22.29
433.92 72.44 \ -14.48 57.96 80.8 -22.84
867.84 58.06 H -14.48 43.58 60.8 -17.22
867.84 68.14 \ -14.48 53.66 60.8 -7.14
1301.76 64.57 H -14.48 50.09 60.8 -10.71
1301.76 7117 \ -14.48 56.69 60.8 -4.11
1735.68 66.55 H -14.48 52.07 60.8 -8.73
1735.68 71.83 \ -14.48 57.35 60.8 -3.45
2169.60 64.17 H -14.48 49.69 60.8 -11.11
2169.60 64.12 \ -14.48 49.64 60.8 -11.16

Waltek Testing Group Co., Ltd.
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8 Periodic Operation

The duty cycle was determined by the following equation:
To calculate the actual field intensity, the duty cycle correction factor in decibel is needed for later

use and can be obtained from following conversion

Duty Cycle(%)=Total On interval in a complete pulse train/ Length of a complete pulse train * %

Duty Cycle Correction Factor(dB)=20 * Log1o(Duty Cycle (%))

Total transmission time(ms)

(0.61"4+0.19%12)*4=18.88

Length of a complete transmission period(ms) 100
Duty Cycle (%) 27.11
Duty Cycle Correction Factor(dB) -14.48

Refer to the duty cycle plot (as below), this device meets the FCC requirement.

Length of a complete pulse train:

Remark:

According to FCC part15.35(c) required that a complete pulse train is more than 0.1 seconds, the

measured field strength shall be determined from the average absolute voltage during a 0.1 second

interval during which the field strength is at its maximum value.

Refer to the duty cycle plot (as below)

Waltek Testing Group Co., Ltd.
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Test Plot
Period-200ms

Aglent Spectrm Analyzer - Seept 4

-Marer 3 A 120410 ms Avg Type: Lag-Pur
VMU Wids e Trig:Fres Run
W Galnd e RAmen: 90 4B

Rel 0.00 dBm

I

[Center 433875000 MHz

R W 100 kHz FVBW 300 kHz

Page 14 of 17

Period-100ms

Aglent Spectrm Analyzer - Seept 4

Marker 3 A 17.4000 ms
Trig: Fres Run

PHD: Widn ~o~
B Gkl o Astan 6 dB

SVEBW 300 kHz

Rel 0.00 dBm

|center 433.875000 MHz
|Res BW 100 kHz

g Typa: Leg-Pur

Ext Gaier: -12.00 dB

msl 35 m|
m 4] 0,02 4|
ma (8} 0.00 |

Pulse No.

Agihont Spectrum Analyzer - Serpt 4

‘Marker 3 A 17.4100 ms Avg Type: Lag-Pur
VMU Wids e Trig:Fres Run

W Galnd e RAmen: 90 4B

Rel 0.00 dBm

DA 0

Sweep 50.00 ms (1001 pts)|

SVEBW 300 kHz

Pulse Ton

Aglent Spectrm Analyzer - Seept 4

Marker 4 A 190,000 ps
o Trig:Fres Run

PHD: Widn =
B Gkl o BAmen: 90 dB

Rel 0.00 dBm

[Center 433875000 MHz
|Res BW 100 kHz

g Typa: Leg-Pur

ChemumonE—
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According to FCC Part15.231(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.

(2)A transmitter activated automatically shall cease transmission within 5 seconds after activation.

Test result
Duration Time Limit Result
(S) (S)
0.90 <5.0 Compliance
Test Plot

Agilent Spectrum Analyzer - Swept SA
soe ac | [CENSEPULEE] ALIGNAUTO

Marker 1 A 90.0000 ms ) Avg Type: Log-Pwr
PNO: Wide -»— Trig:Free Run
IFGain:Low Atten: 10 dB

Ref 0.00 dBm

Center 433.875000 MHz

Res BW 100 kHz #VBW 300 kHz
MKR MODE TRC SCL ® hs FUNCTION FUNCTION 'wW/IDTH FUNCTION VaLUE -~
A2 [1(t[@A)  9000ms[(A] T
| F (1t —  2550s] I
3 [ ] I
a 1 - ]
5 I I
6 [ I
7 1 - ]
8 [ I
9 1 - 1]
10 I I
1" [ | R
< >
IMSG STATUS

Waltek Testing Group Co., Ltd.
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9 Emission Bandwidth

Test Requirement: FCC Part15.231(c)
Test Method: FCC Part15.231(c)
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.

9.1 Test Procedure

1. The transmitter output (antenna port) was connected to the spectrum analyzer. EUT and its
simulators are placed on a table, let EUT working in test mode, then test it.

2. The bandwidth of the fundamental frequency was measure by spectrum analyser with:
RBW=1% to 5% of OBW, VBW=3 times of RBW.
The 20 dB bandwidth and 99% bandwidth were recorded.

9.2 Test Result

Frequency 20dB Bandwidth 99% Bandwidth Limit Result
(MHZz) Emission(kHz) Emission(kHz) (kHz)
433.9 18.74 20.859 1084.5 Compliance
Test Plot

Agilent Spectrum Analyzer - Dccupied BW
B AL HF g ENE L
x dB -20.00 dB Contar Fraq: 433 576000 MHz
po  Trig:Fres Run Avg|Hold:>10M0
#Amen: 10 dB Radlo Device: BTS

Ref -20.00 dBm

Center 433.9 MHz ) ] Span 50 kHz|
#Res BW 1 kHz #VBW 3 kHz Sweep 61.73ms

Occuplied Bandwidth Total Power =25.8 dBm
20.859 kHz

Transmit Freq Error -3.439 kHz OBW Power 99.00 %

x dB Bandwidth 18.74 kHz x dB -20.00 dB

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn




Reference No.: WTD22D02027053W Page 17 of 17

10 Antenna Requirement
According to the FCC Part 15 Paragraph 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.
This product has an integrated antenna fulfil the requirement of this section.
Note: Please refer to EUT photos for more details.

11 Photographs —Test Setup and EUT
Note: Please refer to appendix: Appendix_TR-032_B-Photos.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



