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1320 International, LLC

66 Main Street Suite 2457 Farmingdale NEW JERSEY 07727
ShangHai HaoWei Precision mold & Injection Co., Ltd.
No0.333,6 Building,Changta rd,litahu Town,shanghai city.
ShangHai HaoWei Precision mold & Injection Co., Ltd.
N0.333,6 Building,Changta rd,litahu Town,shanghai city.

Equipment Under Test (EUT):

EUT Name: Remote Control

Model No.: RR104-5BT

FCC ID: 2A5U7-RR104

Standard(s) : 47 CFR Part 15, Subpart C 15.231
Date of Receipt: 2022-04-18

Date of Test: 2022-04-20 to 2022-04-27

Date of Issue: 2022-04-28

Test Result: Pass*

* In the configuration tested, the EUT complied with the standards specified above.
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Kidd Yang
EMC Laboratory Manager

2 Inspection & Testing Services )

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at http://
subject to Terms and Conditions for Electronic Documents ai 'www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, i { ané jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The C 's sole r is to its Client and this documenl does not exonerate parties to a
transaction from exercising all their r|ghts and obllgatlons under the tr cannot be reproduced
except in full, wl(houl prior wrllten approval of the Company Any unauthorlzed alteration, fnrgery or falsification of the content or
appearance of this and y be d to the fullest extent

results shown in this test report reler onl¥ (o the sample(s) testeJ‘and such sample(s) are retained for 30 days only.

Attention: To check the authenticity o

or email: CN.Doccheck@sgs.com

Fuyong lab. Xinkong TechnoPark, Fengtang Road, Fuyong Subdistict, Bao'an, Shenzhen, China 518103 t (86-755) 88663988 f (86-755) 26710594 www.sgsgroup.com.cn

'www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,

the law. Unless otherwise stated the

testing /inspection report & certificate, please contact us at telephone: (86-755)8307 1443

FE - Rl - SREBAGERBAEREHERBAIRE  #%5: 518103 1 (86-755)88663988 f (86-755)26710594 sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)



Compliance Certification Services (Kunshan) Inc.
Shenzhen Branch

Report No.: FYCR220400008401
Page: 20f31

Revision Record

Version Chapter Date Modifier Remark

01 | | 2022-04-28 | | Original
| | | |
| | | |

Authorized for issue by: ’ ‘ ‘7‘

Do S

Damon Su/Project Engineer

Winkey Wang/Reviewer

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed

overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,

subject to Terms and Conditions for Electronic Documents ai 'www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.

Attention is drawn to the limitation of liability, indemnification ané jurisd ciion issues defined therein. Any holder of this aocumen{ is

advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of

Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a

transaction from exercising all their rights and obligations under the This d: cannot be reproduced

except in lull'v;:llhout prior wlrltten pp! d f the Ci Al ery or falsification of the content or
an

ny
may be d to (he fullest extent og the law. Unless otherwise stated the

& results shown in this test report refer only to the sample(s) Iestec{and such sample(s) are retained for 30 days only.
nspectlon&TeshngSemces L., Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
S ‘\3‘5 or email: CN.Doccheck@sgs.com

Fuyong ab. Xiong TechnoPar, Fengtang Road, Fuyong Subdistc Baoan, Sherzhen, China 518103 1 (86-755) 83663988 (86-755) 26710594 Www.sgsgroup.com.cn
|4‘!'RW'iﬁﬁlikﬁilﬁ.ﬁkﬂtﬁ.ﬁﬁﬂﬂikiﬁz Hf4%: 518103 t (86-755)88663988 f (86-755)26710594 sgs.china@sgs.com
1

Member of the SGS Group (SGS SA)




Compliance Certification Services (Kunshan) Inc.
Shenzhen Branch

2 Test Summary

Report No.: FYCR220400008401

Page:

30of 31

Radio Spectrum Technical Requirement
Item Standard Method Requirement Result
. 47 CFR Part 15, 47 CFR Part 15, Subpart
Antenna Requirement Subpart C 15.231 N/A C 15.203 Pass
Radio Spectrum Matter Part
Item Standard Method Requirement Result
. ANSI C63.10 (2013) | 47 CFR Part 15, Subpart
20dB Bandwidth Section 6.9 C 15.231(c) Pass
Radiated Emissions ANSI C63.10 (2013) |47 CFR Part 15C Section Pass
below 1GHz Section 6.4&6.5 15.231(b) and 15.209
Dwell Time ANSI C63.10 (2013) | 47 CFR Part 15, Subpart
47 CFR Part 15, - Pass
_ (15.231(a)) Subpart C 15.231 Section 7.5 C 15.231(a)
Field Strength of the ANSI C63.10 (2013) | 47 CFR Part 15, Subpart
Fundamental Signal Section 6.5 C 15.231(b) Pass
(15.231(b)) ' )
Radiated Emissions ANSI C63.10 (2013) |47 CFR Part 15C Section Pass
above 1GHz Section 6.6 15.231(b) and 15.209
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7.5.4 Measurement Procedure and Data
8 TEST SETUP PHOTO

9 EUT CONSTRUCTIONAL DETAILS (EUT PHOTOS) .....uuiiiiiieiiie e 31
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4 General Information
4.1 Details of E.U.T.

Power supply: DC 3v.

Test voltage: DC 3V

Operation Frequency 315MHz

Channel Numbers: 1

Modulation Type: ASK

Antenna Type: PCB Antenna
4.2 Description of Support Units

Description Manufacturer Model No. Serial No.

The EUT has been tested as an independent unit.

4.3 Test Location
All tests were performed at:

Compliance Certification Services (Kunshan) Inc. Shenzhen branch.
Fuyong lab. Xinlong TechnoPark,Fengtang Road, Fuyong Subdistrict, Bao’an, Shenzhen, China

Tel: +86 755 8866 3988 Fax: +86 755 2671 0594
No tests were sub-contracted.

4.4 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
* A2LA (Certificate No. 6606.01)

Compliance Certification Services (Kunshan) Inc. Shenzhen branch is accredited by the American
Association for Laboratory Accreditation(A2LA). Certificate No. 6606.01.

* FCC -Designation Number: CN1322

Compliance Certification Services (Kunshan) Inc. Shenzhen branch has been recognized as an
accredited testing laboratory.

Designation Number: CN1322. Test Firm Registration Number: 718073

e Innovation, Science and Economic Development Canada

Compliance Certification Services (Kunshan) Inc. Shenzhen branch has been recognized by ISED
as an accredited testing laboratory.

CAB identifier: CN0129.

IC#: 28189.

4.5 Deviation from Standards
None

4.6 Abnormalities from Standard Conditions
None
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5 Equipment List
20dB Bandwidth
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
Programmable Votsch
Temperature & Humidity Industrietechnik VT 4002 SEMO002-15 2021/7/13 2022/7/12
Chamber GmbH
MXA Signal
Analyzer(10Hz- Agilent N9020A SEMO004-20 | 2021/7/13 | 2022/7/12
26.5GHz)
Signal Generator(9kHz- Agilent N5173B SEMO006-05 | 2021/7/13 | 2022/7/12
40GHz)
ESG Vector Signal
Generator(250kHz- Agilent E4438C SEMO006-15 | 2021/7/13 | 2022/7/12
6GHz)
Power Sensor Erika Fiedler U2021XA | SEMO009-15 | 2021/7/13 | 2022/7/12
Power Sensor Erika Fiedler U2021XA SEMO009-16 2021/7/13 2022/7/12
Wideband Radio Rohde & Schwarz | CMW 500 | SEM010-08 | 2021/7/13 | 2022/7/12
Communication Tester
Programmable bC Chroma 62024P-80-60 | SEMO11-09 | 2021/7/13 | 2022/7/12
Attenuator(18GHz, 6620_SMA-50-
200B. 2W) Huber+Suhner 1 SEM021-09 | 2021/7/13 | 2022/7/12
Radiated Emissions below 1GHz
Equipment Manufacturer Model No Inventory No Cal Date | Cal Due Date
Trilog-Broadband
Antenna(2sMHz.2GHz) | Schwarzbeck VULB9168 | SEM003-33 | 2021/9/25 | 2024/9/24
Biconical Schwarzbeck VUBA9117 | SEMO003-35 | 2021/12/26 | 2024/12/25
Antenna(150MHz-1GHz)
Loop Aérg&rll_r'?)(ngz— ETS-LINDGREN 6502 SEM003-36 | 2021/9/26 | 2024/9/25
MXE EMI receiver(20Hz- Agilent N9O38A | SEMO004-05 | 2021/7/13 | 2022/7/12
8.4GHz)
Pre-amplifier (0.1- HP 8447D SEM005-02 | 2021/7/13 | 2022/7/12
1.3GHz)
Broad-Band Horn
Antenna (15-40GHz) Schwarzbeck BBHA 9170 SEMO003-15 2021/7/11 2024/7/10
Broad-Band Horn Schwarzbeck BBHA 9120D | SEM003-32 | 2021/9/26 | 2024/9/25
Antenna (1-18GHz)
Double-ridged
waveguide horn (1- ETS-LINDGREN 3117 SEMO003-34 2021/9/25 2024/9/24
18GHz)

LR -
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Spectrum
Analyzon(20Hz43GHz) | Ronde & Schwarz 101288 SEMO004-08 | 2021/7/13 | 2022/7/12
Low Noise
Amplifier(L00MHz- CLAVIIO BDLNA-OLI8- | gevioos-05 | 2021/7113 | 202207112
352810
18GHz)
. Compliance
Pre'amf(')gﬂgGGHz' Directions Systems | PAP-2640-50 | SEM005-08 | 2021/7/13 | 2022/7/12
Inc.
Pre'amzpég‘:SSGHz' Rohde & Schwarz | CH14-H052 | SEMO005-17 | 2021/7/13 | 2022/7/12
Dwell Time (15.231(a))
Equipment Manufacturer Model No Inventory No Cal Date | Cal Due Date
Programmable Votsch
Temperature & Humidity Industrietechnik VT 4002 SEMO002-15 2021/7/13 2022/7/12
Chamber GmbH
MXA Signal
Analyzer(10Hz- Agilent N9020A SEM004-20 | 2021/7/13 | 2022/7/12
26.5GHz)
Signal Generator(9kHz- Agilent N5173B | SEMO06-05 | 2021/7/13 | 2022/7/12
40GH?z)
ESG Vector Signal
Generator(250kHz- Agilent E4438C SEMO006-15 2021/7/13 2022/7/12
6GHz)
Power Sensor Erika Fiedler U2021XA | SEMO009-15 | 2021/7/13 | 2022/7/12
Power Sensor Erika Fiedler U2021XA SEMO009-16 2021/7/13 2022/7/12
Wideband Radio Rohde & Schwarz | CMW 500 | SEM010-08 | 2021/7/13 | 2022/7/12
Communication Tester
Progrgmz‘g'e bC Chroma 62024P-80-60 | SEMO11-09 | 2021/7/13 | 2022/7/12
Attenuator(18GHz, 6620_SMA-50- i
2008, 2W) Huber+Suhner ) SEM021-09 | 2021/7/13 | 2022/7/12
Field Strength of the Fundamental Signal (15.231(b))
Equipment Manufacturer Model No Inventory No Cal Date | Cal Due Date
Trilog-Broadband
Antenna(2sMHz 2GHz) | Sehwarzbeck VULB9168 | SEMO003-33 | 2021/9/25 | 2024/9/24
Biconical Schwarzbeck VUBA9117 | SEMO003-35 | 2021/12/26 | 2024/12/25
Antenna(150MHz-1GHz)
Loop grg&ws(gmz- ETS-LINDGREN 6502 SEMO003-36 | 2021/9/26 | 2024/9/25
MXE E'Vg LeGCﬁ";’)er(ZOHZ' Agilent N9038A SEM004-05 | 2021/7/13 | 2022/7/12
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Pre-amplifier (0.1- HP 8447D SEMO005-02 | 2021/7/13 | 2022/7/12
1.3GHz)
Broad-Band Horn
Antenna (15.406112) Schwarzbeck BBHA 9170 | SEMO003-15 | 2021/7/11 | 2024/7/10
Broad-Band Horn Schwarzbeck BBHA 9120D | SEMO003-32 | 2021/9/26 | 2024/9/25
Antenna (1-18GHz)
Double-ridged
waveguide horn (1- ETS-LINDGREN 3117 SEMO003-34 | 2021/9/25 | 2024/9/24
18GHz)
Spectrum
Analyzer(20Hz.43GHz) | RoNde & Schwarz 101288 SEM004-08 | 2021/7/13 | 2022/7/12
Low Noise
Amplifier(L00MHz- CLAVIIO BDLNA-OLL8-| orvi005.05 | 20217713 | 202277112
352810
18GHz)
. Compliance
Pre'amf(;gﬂg%”z' Directions Systems | PAP-2640-50 | SEM005-08 | 2021/7/13 | 2022/7/12
Inc.
Pre'amzpé'gﬂS%Hz' Rohde & Schwarz | CH14-H052 | SEMO005-17 | 2021/7/13 | 2022/7/12
Radiated Emissions above 1GHz
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
Trilog-Broadband
Antenna(ZsMHz 26H2) Schwarzbeck VULB9168 | SEMO003-33 | 2021/9/25 | 2024/9/24
Biconical Schwarzbeck VUBA9117 | SEMO003-35 | 2021/12/26 | 2024/12/25
Antenna(150MHz-1GHz)
Loop ’;rg&rl‘_"‘f)(gk'*z' ETS-LINDGREN 6502 SEMO003-36 | 2021/9/26 | 2024/9/25
MXE EMI receiver(20Hz- Agilent N9038A | SEMO004-05 | 2021/7/13 | 2022/7/12
8.4GHz)
Pre-amplifier (0.1- HP 8447D SEMO005-02 | 2021/7/13 | 2022/7/12
1.3GHz)
Broad-Band Horn
Antenna (15-40GHz) Schwarzbeck BBHA 9170 SEMO003-15 2021/7/11 2024/7/10
Broad-Band Horn Schwarzbeck BBHA 9120D | SEMO003-32 | 2021/9/26 | 2024/9/25
Antenna (1-18GHz)
Double-ridged
waveguide horn (1- ETS-LINDGREN 3117 SEMO003-34 2021/9/25 2024/9/24
18GH?2)
Spectrum
Analyzen(0Hz.43GHz) | Ronde & Schwarz 101288 SEM004-08 | 2021/7/13 | 2022/7/12
Low Noise
Amplifier(L0OMHz- CLAVIIO BDLNA-OL18- | or\i005.05 | 2021713 | 202217112
352810
18GHz)
Pre-amplifier(26GHz- Compliance PAP-2640-50 | SEMO005-08 2021/7/13 2022/7/12
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40GHz)

Directions Systems
Inc.

Pre-amplifier(18 GHz-

26GH2) Rohde & Schwarz | CH14-H052 | SEMO005-17 | 2021/7/13 | 2022/7/12
General used equipment
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
Humidity/ Temperature Mingle TH607 SEM002-22 | 2021-07-13 | 2022-07-12
Indicator
Humidity/ Temperature Mingle THE07 | SEMO002-23 | 2021-07-13 | 2022-07-12
Indicator
Barometer DUMAI DYM3 SEMO002-24 | 2021-07-13 | 2022-07-12

|”‘ Rl

1 Inspectlon & Tes\mg Servnce

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents a g www.s?s.com en/Terms-an: -Cond|l|ons/Terms-e-Document.ast.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a
transaction from exercising all their rights and obligations under the tr cannot be reproduced

except in full, without prior wrmen pp! of the Company. An: ized alteration, forgery or falsification of the content or
appearance of this and offenders may be to the fullest extent of the law. Unless otherwise stated the
results shown in this test repon refer onl¥ to the samp!e(s) testecfand such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at tele plvon( (86-755) 8307 1443,

or email: CN.Doccheck@sgs.com

Fuyong lab. Xinlong TechnoPark, Fengtang Road, Fuyong Subdistrict, Bao'an, Shenzhen, China 518103 t (86-755) 88663988 f (86~755) 26710594 www.sgsgroup.com.cn
FE M ERERAGEREAERENEREATRE  #%: 518103 t (86-755)88663988 f (86-755) 26710504 sgs.china@sgs.com
1

Member of the SGS Group (SGS SA)



Compliance Certification Services (Kunshan) Inc.
Shenzhen Branch

Report No.: FYCR220400008401
Page: 11 0of 31

6 Radio Spectrum Technical Requirement

6.1 Antenna Requirement
6.1.1 Test Requirement:
47 CFR Part 15, Subpart C 15.203

6.1.2 Conclusion
15.203 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, 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.

EUT Antenna:

The antenna is PCB antenna on the main PCB and no consideration of replacement. The best case
gain of the antenna is OdBi.

Antenna location: Refer to Internal photos
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7 Radio Spectrum Matter Test Results
7.1 20dB Bandwidth
Test Requirement 47 CFR Part 15, Subpart C 15.231(c)
Test Method: ANSI C63.10 (2013) Section 6.9
Limit:
Frequency range(MHz) Limit
70-900 No wider than 0.25% of the center frequency
Above 900 No wider than 0.5% of the center frequency
7.1.1 E.U.T. Operation
Operating Environment:
Temperature: 21.6 °C Humidity: 50.3 % RH Atmospheric Pressure: 1020

7.1.2 Test Mode Description

mbar

Pre-scan /| Mode Description
Final test Code P
Final test 00 TX mode_Keep the EUT in continuously transmitting mode.

7.1.3 Test Setup Diagram

X,

Spectrum Analyzer

EREE]

d i o |
EE=E

= == Z E.U.T

Vi

Non-Conducted Table

Kb Fy

< Inspection & Testing Service:

Ground Reference Plane
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7.1.4 Measurement Procedure and Data

Test Channel Bandwidth Limit Verdict

315MHz 34.92kHz 0.7875MHz PASS

Note:Limit=315*0.25%=0.7875MHz

e Keysight Spectrum Analyzer - Qccupied BW
RL RF 500 AC [ SENSE:INT] [ /A\NALIGN OFF [12:36:03 PM Apr21, 2022
X dB -20.00 dB Center Freq: 315.010000 MHz Radio Std: None
ww— Trig: Free Run Avg|Hold: 10/10
#FGain:Low #Atten: 14 dB Radio Device: BTS

Mkr1 315.0115 MHz
Ref 0.00B__ -21.251 dBm

TracelDetector

Clear Write

Average

Max Hold

Center 315 MHz Span 150 kHz
#Res BW 1 kHz #VBW 3 kHz Sweep 1434 ms

Occupied Bandwidth Total Power -15.6 dBm

75.802 kHz

Transmit Freq Error 1.166 kHz % of OBW Power 99.00 %
x dB Bandwidth 34.92 kHz x dB -20.00 dB

IMSG STATUS
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7.2 Radiated Emissions below 1GHz
Test Requirement 47 CFR Part 15C Section 15.231(b) and 15.209
Test Method: ANSI C63.10 (2013) Section 6.4&6.5
Measurement Distance: 3m
Limit:
Frequency(MHz) Field Measurement
q y strength(microvolts/meter) distance(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
Remark: The emission limits shown in the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an
average detector, the peak field strength of any emission shall not exceed the maximum permitted
average limits specified above by more than 20 dB under any condition of modulation.

7.21 E.U.T. Operation
Operating Environment:
Temperature: 20.6 °C 53.9 % RH

Humidity: Atmospheric Pressure: 1020 mbar

7.2.2 Test Mode Description

Mode
Code

Pre-scan /

Final test Description

Final test 00

TX mode_Keep the EUT in continuously transmitting mode.
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7.2.3 Test Setup Diagram

0.6m Loop Antenna

Antenna Tower

Ground Reference Plane "=

Turntable Ground Reference Plane

Test Receiver

| Test Receiver || P e

7.2.4 Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from O degrees to 360 degrees to find
the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method
as specified and then reported in a data sheet.

g. The radiation measurements are performed in X, Y, Z axis positioning. And found the X axis
positioning which it is worse case, only the test worst case mode is recorded in the report.

Remark:

1) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The
basic equation with a sample calculation is as follows: Final Test Level =Receiver Reading + Antenna
Factor + Cable Factor - Preamplifier Factor

2) Scan from 9kHz to 1GHz, the disturbance below 30MHz was very low. The points marked on
above plots are the highest emissions could be found when testing, so only above points had been
displayed. The amplitude of spurious emissions from the radiator which are attenuated more than
20dB below the limit need not be reported.
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Test Mode: 00; Polarity: Horizontal

11 DLetreI {dBuV/imj)

100

20

| |
40 1
| |
D
20 - A \bwuﬁ'f

dr—*q-r‘ﬁ di TN LM-&.-VT
0)

30 50 100 200 500 1000
Frequency (MHz)

S5ite : chamber
Condition: 3m HORIZONTAL
Job No > BOBB4AT
Mode ]
Cable Ant Preamp  Read Limit  Owver
Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m dB
1 31.1798 @.18 15.52 25.98 24.75 14.55 48.88 -25.45 (P
2 49,8145 8.22 17.33 25.86 24.17 15.86 48.88 -24.14 (P
3 141.8262 ©.99 17.44 25.53 24.19 16.95 43.58 -26.55 QP
4 259.2338 8.86 16.76 25.19 25.48 17.83 46.88 -28.17 QP
5 545.1826 1.76 23.76 26.57 25.21 24.16 46.80 -21.84 QP
6 P 845.8878 2.93 27.75 26.58 24.%6 28.74 46.80 -17.26 QP
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Test Mode: 00; Polarity: Vertical

11 DLetreI {dBuV/imj)
100/
80
60|
4 il: ::
| [
40 : T J.' ‘E
-#"'H
e
20 2 y " i
wﬂ*uth”“T*hﬁ
0)
30 50 100 200 500 1000
Frequency (MHz)
Site : chamber
Condition: 3m VERTICAL
Job No : Bees44T
Mode : B8
Cable Ant Preamp  Read Limit  Owver

Freqg Loss Factor Factor Level Level Line Limit Remark

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

1P 3Z8.8888 ©.18 16.39 25.98 27.73 18.48 48.80 -21.68 QP
2 61.5618 ©.24 16.72 25.84 26.49 17.61 48.88 -22.39 QP
3 88.3421 @.63 13.55 25.81 29.18 17.55 43.58 -25.95 QP
4 154.8285 @.82 17.32 25.52 23.78 16.48 43.58 -27.18 QP
5 515.4374 1.53 23.24 26.43 23.81 22,15 46.88 -23.85 QP
6 982.6200 2.45 129.20 26.23 25.88 31.30 54.80 -22.79 QP
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7.3 Dwell Time (15.231(a))
Test Requirement 47 CFR Part 15, Subpart C 15.231(a)
Test Method: ANSI C63.10 (2013) Section 7.5

Limit:

Device type Limit

The switch automatically deactivate the
Manually operated transmitter transmitter within not more than 5 seconds of
being released

Cease transmission within 5 seconds after

Automatically actived transmitter

activation
Periodic transmissions to determine system integrity of | The total transmission time does not exceed
transmitters used in security or safety applications 2 seconds per hour
7.3.1 E.U.T. Operation
Operating Environment:
Temperature: 21.6 °C Humidity: 50.1 % RH Atmospheric Pressure: 1020 mbar
7.3.2 Test Mode Description
Pre-scan /| Mode Description
Final test Code P
Final test 00 TX mode_Keep the EUT in continuously transmitting mode.
7.3.3 Test Setup Diagram
Spectrum Analyzer
EREE
As | OO
Y o -
il S= E.U.T|
® e e
[ ]
Non-Conducted Table

Ground Reference Plane

7.3.4 Measurement Procedure and Data
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. Keysight Spectrum Analyzer - Swept SA
RL RF 50 SENSE:INT /M ALIGN OFF [12:43:03 PM Apr21, 2022
Marker 1 A 102.900 ms . Avg Type: Log-Pwr
PNO: Fast —+— 1rig: Free Run

IFGain:Low Atten: 14 dB

SelectMarker’
AMkr1 102.9 ms

Eogsjdw Ref 4.00 dBm 0.01dB

Properties»

Span 0

) #VBW 1.0 MHz ms (1001 pts) |

e Keysight SpEL‘trum AnalyzEr SweptSA ==

RL AC SENSE:INT| M\ ALIGN OFF

Marker 11 17 000 us Trig Delay-100.0 ps Avg Type: Log-Pwr Peak Search
PNO: Fast —+— 1rig: Video

IFGain:Low Atten: 14 dB

NextPeak
10 dBidiv  Ref 4.00 dBm . F———
Next Pk Right
||
Next Pk Left
|
Marker Delta
||
MKr—CF
|
Mkr—RefLvl

Center 313.000000 MHz
Res BW 1.0 MHz #VBW 1.0 MHz
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. Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC SENSE:INT MALTGN OFF __ [12:53:04 PM Aprad, 2022

Marker 1 A 236.000 us Trig Delay-100.0ps  Avg Type: Log-Pwr
PNO: Fast —— 11ig: Video

IFGain:Low Atten: 14 dB Select Marker’

AMkr1 236.0 ys 1
E%gB!div Ref 4.00 dBm -1.37 dB ———

---------- Normal

=R |

Center 315.000000 MHz Span 0 Hz

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
s | |

' Keysight Spectrum Analyzer - Swept SA \i\\i\lﬁl

RL RF 509 AC SENSE:INT| /\ALIGN OFF [03:53:12 PM Apr21, 2022
Sweep Time 36.00 ms Trig Delay-1.000 ms  Avg Type: Log-Pwr a Trace/Detector

PNO: Fast —+— 11ig: Video
IFGain:Low Atten: 10 dB SEIectTmce’

1
10 dBidiv.~ Ref 0.00 dEBm I
Log E———

A

A VY EREARAEAE RS REER AR PG EAES T CL SRR L
L

Trace Average

Max Hold
H!I! Min Hold

|

View Blank’
Trace On

Res BW 8 MHz #VBW 8.0 MHz Sweep 36.00 ms (10001 pts) —l
sG
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. Keysight Spectrum Analyzer - Swept SA

J RF
Marker 1 5.00000 s

Ref 4.00 dBm

Center 315.000000 MHz

SENSE:INT] [ A\ALIGN OFF
Avg Type: Log-Pwr

Avg|Held: 21100
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7.4 Field Strength of the Fundamental Signal (15.231(b))

Test Requirement
Test Method:

47 CFR Part 15, Subpart C 15.231(b)
ANSI C63.10 (2013) Section 6.5

Measurement Distance: 3m

Limit:
Fundamental Field strength of Field strength of spurious
frequency(MHz) fundamental(microvolts/meter) emissions(microvolts/meter)
40.66-40.70 2250 225
70-130 1250 125
130-174 1250 to 3750 125 to 375
174-260 3750 375
260-470 3750 to 12500 375 to 1250
Above 470 12500 1250
Remark: the emission limit is based on measurement instrumentation employing an average detector
at a distance of 3 meters. The frequencies above 1000MHz are based on average limits. However, the
peak field strength of any emission shall not exceed the maximum permitted average limits specified
above by more than 20 dB under any condition of modulation.

7.4.1 E.U.T. Operation
Operating Environment:

Temperature: 21.5°C

7.4.2 Test Mode Description

Humidity: 50.3 % RH

Atmospheric Pressure: 1020 mbar

Pre-scan /| Mode Description
Final test Code P
Final test 00 TX mode_Keep the EUT in continuously transmitting mode.
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7.4.3 Test Setup Diagram

7.4.4 Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

d. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find
the maximum reading.

f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method
as specified and then reported in a data sheet.

h. The radiation measurements are performed in X, Y, Z axis positioning. And found the X axis
positioning which it is worse case, only the test worst case mode is recorded in the report.

Remark: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor
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Test Mode: 00; Polarity: Horizontal

11 DLetreI {dBuV/imj)
100/
1
80
60| 3]
]
: |
40 : . 2
e~
sttt "
20
Vgt L -
0)
30 50 100 200 500 1000
Frequency (MHz)
Site : chamber

Condition: 3m HORIZONTAL
Job No > BOBB4AT
Mode ]
Cable Ant Preamp  Read Limit  Owver
Freqg Loss Factor Factor Level Level Line Limit Remark

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

1P 315.4888 1.17 19.84 25.22 89.59 84.58 46.88 38.58 QP
2 B29.4772 2.88 24.88 26.77 37.36 37.55 4b6.88 -8.45 (P
3 945.4399 2,89 29.29 26.38 48.43 53.51 46.880 7.51 QP
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Test Mode: 00; Polarity: Vertical

11 DLetreI {dBuV/imj)

100

20

40 I 3

WL LW

30 50 100 200 500 1000
Frequency (MHz)

S5ite : chamber
Condition: 3m VERTICAL
Job No > BOBB4AT
Mode ]
Cable Ant Preamp  Read Limit  Owver
Freqg Loss Factor Factor Level Level Line Limit Remark

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

P 315.4888 1.17 19.84 25.22 71.38 66.29 46.80 28.29 QP
629.4772 2.88 24.88 26.77 48.57 48.76 4b6.88 -5.24 (P
948.76l18 2.88 29.26 26.29 31.55 36.60 46.80 -9.48 QP

Ll R
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Peak value:
Frequency Cll_zglse Agéi?gra Plzrz(&:ltr:rp f:\?gl Level Limit Line (I_)l\rlr:al: olarization
(MHz2) @ | (@s/m) @8) @Buy) | (@BUVIM) | (@Buvim) | P
315.4808 1.17 19.04 25.22 89.59 84.58 95.62 -11.04 Horizontal
629.4772 2.08 24.88 26.77 37.36 37.55 75.62 -38.07 Horizontal
945.4399 2.09 29.29 26.30 48.43 53.51 75.62 -22.11 Horizontal
315.4808 1.17 19.04 25.22 71.30 66.29 95.62 -29.33 Vertical
629.4772 2.08 24.88 26.77 40.57 40.76 75.62 -34.86 Vertical
948.7610 2.08 29.26 26.29 36.60 36.60 75.62 -39.02 Vertical
Average value:
Frequency Average Peak Level Average Level | LimitLine Over Polarization
(MHz) correction factor (dBuV/m) (dBuV/m) (dBuV/m) | Limit (dB)
315.4808 -15.48 84.58 69.10 75.62 -6.52 Horizontal
629.4772 -15.48 37.55 22.07 55.62 -33.55 Horizontal
945.4399 -15.48 53.51 38.03 55.62 -17.59 Horizontal
315.4808 -15.48 66.29 50.81 75.62 -24.81 Vertical
629.4772 -15.48 40.76 25.28 55.62 -30.34 Vertical
948.7610 -15.48 36.60 21.12 55.62 -34.50 Vertical

Note: The Average correction factor calculation please refer to Clause 7.5.4
Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor
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7.5 Radiated Emissions above 1GHz
Test Requirement 47 CFR Part 15C Section 15.231(b) and 15.209
Test Method: ANSI C63.10 (2013) Section 6.6
Measurement Distance: 3m

7.5.1 E.U.T. Operation
Operating Environment:
Temperature: 23.5°C Humidity: 56.3 % RH Atmospheric Pressure: 1020 mbar

7.5.2 Test Mode Description

Pre-scan /| Mode Description
Final test Code P
Final test 00 TX mode_Keep the EUT in continuously transmitting mode.

7.5.3 Test Setup Diagram

Antenna Tower

Ground Reference Plane

Test Receiver
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7.5.4 Measurement Procedure and Data

a. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on
the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360
degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method
as specified and then reported in a data sheet.

g. The radiation measurements are performed in X, Y, Z axis positioning. And found the X axis
positioning which it is worse case, only the test worst case mode is recorded in the report.

Remark:

1) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The
basic equation with a sample calculation is as follows: Final Test Level =Receiver Reading + Antenna
Factor + Cable Factor - Preamplifier Factor

2) For frequencies above 1GHz, the field strength limits are based on average limits. However, the
peak field strength of any emission shall not exceed the maximum permitted average limits specified
above by more than 20 dB under any condition of modulation. For the emissions whose peak level is
lower than the average limit, only the peak measurement is shown in the report.
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Test Mode: 00; Polarity: Horizontal

1 2\[}Lne.ﬂ.ﬂ:a-l {dBuV/imj)
110
90
70
3 5 T 9
1 } $1U
5{} |'
30
10
0)
1000 1200 1500 2000 5000 G000
Frequency (MHz)
Site : chamber
Condition: 3m HORIZONTAL
Job No : Bees44AT
Mode : 315 RS5E TX
Cable Ant Preamp  Read Limit Ower

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m dB
1 12e8.832 2.74 25.23 37.21 €1.96 52.72 74.88 -21.28 Peak
2 1889.851 3.59 27.54 35.62 51.32 46.83 54.88 -7.17 Average
3 1889.851 3.59 27.54 35.62 6£3.45 58.96 74.880 -15.84 Peak
4 2283.762 3.96 28.48 35.29 51.88 49.83 54.88 -4.97 Average
5 2283.762 3.96 28.48 35.29 62.44 59,59 74.880 -14.41 Peak
6  2528.728 4.31 29.16 35.15 58.9 49.28 54.880 -4.72 Average
7 2528.728 4.31 29.16 35.15 62.13 68.45 74.88 -13.55 Peak
8 2837.161 4.65 38.80 35.82 49.77 49.48 54.80 -4.68 Average
9 2837.161 4.65 38.80 35.82 68.89 59.72 74.80 -14.28 Peak
18 3147.878 5.86 38.81 34.91 51.59 52.55 74.88 -21.45 Peak
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Test Mode: 00; Polarity: Vertical

1 2\[}Lne.ﬂ.ﬂ:a-l {dBuV/imj)
110
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0 1185 7 9
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1000 1200 1500 2000 5000 G000
Frequency (MHz)
Site : chamber
Condition: 3m VERTICAL
Job No : Bees44AT
Mode : 315 RS5E TX
Cable Ant Preamp  Read Limit Ower

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m dB
1 12e8.832 2.74 25.23 37.21 el.61 52.37 74.88 -21.63 Peak
2 1889.851 3.59 27.54 35.62 51.88 A47.39 54.88 -6.61 Average
3 1889.851 3.59 27.54 35.62 63.27 58.78 74.88 -15.22 Peak
4 2283.762 3.96 28.48 35.29 53.86 58.21 54.88 -3.79 Average
5 2283.762 3.96 28.48 35.29 £5.87 6£3.82 74.88 -18.98 Peak
6 2528.728 4.31 29.16 35.15 52.27 58.59 54.88 -3.41 Average
7 2528.728 4,31 29.16 35.15 £5.81 6£3.33 74.80 -18.67 Peak
8 2837.161 4.65 38.80 35.82 58.88 58.51 54.80 -3.49 Average
9 2837.161 4.65 38.80 35.82 6£3.28 6£2.91 74.80 -11.89 Peak
18 3147.878 5.86 38.81 34.91 51.35 52.31 74.88 -21.89 Peak
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8 Test Setup Photo

Refer to Appendix — Test Setup Photo for FYCR2204000086AT.

9 EUT Constructional Details (EUT Photos)

Refer to Appendix — External and Internal Photos for FYCR2204000084AT.

- End of the Report -
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