Page 1 of 48

Prepared for
Address

Prepared by
Address

Tel
Fax
Web
Mail

Date of receipt of test sample
Number of tested samples
Sample No.

Serial number

Date of Test

Date of Report

FCC ID: 2AD99B002E Report No.: LCSA051222158ED

FCC TEST REPORT

FOR

Bird Home Automation GmbH

IP Access Control Device

Test Model: A1121 Rev. 1.0

Bird Home Automation GmbH
Uhlandstr. 165, 10719 Berlin, Germany

Shenzhen LCS Compliance Testing Laboratory Ltd.

101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei,
Shajing Street, Baoan District, Shenzhen, 518000, China
(+86)755-82591330

(+86)755-82591332

www.LCS-cert.com

webmaster@LCS-cert.com

May 17, 2022

2

A051222158-1, A051222158-2
Prototype

May 17, 2022 ~ June 06, 2022
June 07, 2022

EF;:{%‘E Shenzhen LCS Compliance Testing Laboratory Ltd.
J

] Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

EE 518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity



Page 2 of 48 FCC ID: 2AD99B002E Report No.: LCSA051222158ED

FCC TEST REPORT
FCC CFR 47 PART 15 C (15.225)

Report Reference No. ................. : LCSA051222158ED

Date of ISSUE ......cccovcvveveiiiiiieeeie. : June 07, 2022

Testing Laboratory Name............. : Shenzhen LCS Compliance Testing Laboratory Ltd.

AdAreSS.....ooiiiiiiieei e : 101, 201 Bldg A & 301 Bldg C, Juiji Industrial Park Yabianxueziwei,
Shajing Street, Baoan District, Shenzhen, 518000, China

Testing Location/ Procedure .......... . Full application of Harmonised standards m

Partial application of Harmonised standards o
Other standard testing method o

Applicant’s Name .............ccccvveeeee . Bird Home Automation GmbH

Adress......cccceveeeiiiiciiieeeeee e, : Uhlandstr. 165, 10719 Berlin, Germany

Test Specification

Standard.........ccocceeeiiiiiiiee . FCC CFR 47 PART 15 C(15.225)

Test Report Form NO........ccevvveeee : LCSEMC-1.0

TRF Originator.........cccccceveeeevivennee . Shenzhen LCS Compliance Testing Laboratory Ltd.
Master TRF......ccccoovviiiieeie : Dated 2011-03

Shenzhen LCS Compliance Testing Laboratory Ltd. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the
Shenzhen LCS Compliance Testing Laboratory Ltd. is acknowledged as copyright owner and source of the
material. Shenzhen LCS Compliance Testing Laboratory Ltd. takes no responsibility for and will not
assume liability for damages resulting from the reader's interpretation of the reproduced material due to its
placement and context.

Test Item Description................... . IP Access Control Device

Trade Mark .......cccoeeveveeveeieiiiieneeeennn, : DoorBird

Test Model.....c.oooevevivieiiiiiiiieeeeeen, : A1121 Rev. 1.0

RANGS.....ecveveeeeeeeeee s, - For POE Input: 100-240V~, 50/60Hz, 0.4A

For POE Output: 48V—=1A
For Adapter Input: 100-240V~, 50/60Hz, 0.4A
For Adapter Output: 15V=1.0A

ReSUlt ..o . Positive
Compiled by: Supervised by: Approved by:
s
t T [ )
k L - J,?ﬂ wa nj ‘ﬁ“";‘o cot “91
-
J
Jack Liu/ Administrator Jin Wang/ Technique principal Gavin Liang/ Manager

[= = Shenzhen LCS Compliance Testing Laboratory Ltd.
%'l Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
%@; % 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
OE gﬁ Scan code to check authenticity



Page 3 of 48 FCC ID: 2AD99B002E Report No.: LCSA051222158ED

FCC -- TEST REPORT

June 07, 2022

Test Report No. : LCSAQ051222158ED Date of issue
Test Model............oeeeeinnninns : Al121 Rev. 1.0
EUT ., . IP Access Control Device
Applicant...........ccccoeviiiinnnns : Bird Home Automation GmbH
AdAress.....cooeveeeiiiiieeieeene, . Uhlandstr. 165, 10719 Berlin, Germany
Telephone........cccocecvvvveineennnn. o
FaX....oooicee e, o
Manufacturer....................... : Bird Home Automation GmbH
Address.......ccocveveeeeiieiieeeeeen, : Uhlandstr. 165, 10719 Berlin, Germany
Telephone.........cccoccveeeiinee o
FaX...oooce e, /
Factory.......ccccoovvvevccvniiiiiiee : Bird Home Automation GmbH
Address........oovvvviiiieieeee, : Uhlandstr. 165, 10719 Berlin, Germany
Telephone.........cccocccveeeenneee /
FaXooooe e /

Test Result Positive

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test laboratory.

EF;:{%‘E Shenzhen LCS Compliance Testing Laboratory Ltd.
J

] Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

EE 518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity



Page 4 of 48 FCC ID: 2AD99B002E Report No.: LCSA051222158ED

Revision History

Report Version Issue Date Revision Content Revised By

000 June 07, 2022 Initial Issue --

EI%E Shenzhen LCS Compliance Testing Laboratory Ltd.
J

] Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
|Eiele | 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
[=] gﬁ Scan code to check authenticity



Page 5 of 48 FCC ID: 2AD99B002E Report No.: LCSA051222158ED

TABLE OF CONTENTS

1. GENERAL INFORMATION ...uiiiiieii et e e e et e e e e e ean e e enaneees 6
1.1 Description Of DEVICE (EUT) ... it e e e e e e e e 6
1.2 Host System Configuration List and DetailS...........cccoooeiiiiiiiiiiii e 7
I BN (= 1 0 =L 1 7
1.4 Description Of TeSt FACIILY ......ccooviiiiiiii e 7
1.5 Statement of The Measurement UNCEraiNty ........cccooeeeiiiiviiiiiii e 8
1.6 Measurement UNCEITAINTY .......cccoiiieieeeeeeee e a e 8
1.7 DesSCription Of TESE MOUES ... 8

2. TEST METHODOLOGY ..ottt ettt e e e e e e e aan e eaa s 9
P I L U I @ T U = L T o PSP 9
2.2, BUT EXEICISE ..cceiiiiiiiiiiiieieeeee ettt ettt e ettt e e 9
2.3 GENEral TESE PrOCEAUIES .....cvvieiieii e e ee ettt e ettt ea s s e e e e e e et s s e e e e e e eatatnaa e e e eeeeeeennnnnnnes 9

3. SYSTEM TEST CONFIGURATION .....uiiiici et e e 10
1 TR0 O 11 1= 1= 4o o SRS 10
3.2. EUT EXEICISE SOWAIE ....ceiiiiiiiiiiiiiiiiiieeeeeeeeee ettt 10
3.3, SPECIAI ACCESSOIIES ...uuii ettt e e et e e e e e ettt e e s e e e e e e e ea et s e eeeeeeessstaaaaaaeaeeeennnes 10
3.4. Block Diagram/SChemMALICS. ........cccvviiiiiiiiiiiiiiiieieeeeee e 10
3.5. EQUIPMENt MOGIfICATIONS .....cceviiiiiiiiiiiiiiieeee e 10
B I T I =2 Y = (U] PPN 10

4. SUMMARY OF TEST RESULTS ...t 11

5. RADIATED MEASUREMENT ... e e e e e eans 12
L0 Vo [ = L (=0 I =t 4111 o o SRR 12
5.2. Field Strength of Fundamental Emissions and Mask Measurement ............ccccceeeeeevevennn. 29

6. BANDWIDTH OF THE OPERATING FREQUENCY ....coviiiiiiiiiiie e 32
6.1. Standard APPIICADIE ... e a e e aaaae 32
B.2. TESERESUIL.....oeeeiiiiiiiieeieeeeeee ettt e e e e 32

7. FREQUENCY STABILITY MEASUREMENT ... 34
7.1 Standard APPICADIE ... e a e aaaae 34
A2 I =1 B =] U ] USSP 34

8. LINE CONDUCTED EMISSIONS ... oottt enas 35
8.1. Standard APPIICADIE .........ooviiiiiiiiii e 35
8.2. BlOCK Diagram Of TESt SEUUD ..uuuuuii i e e et ee e e e e e et e e e e e e e e e eaa e e e e eaaeeeaanes 35
8.3, TESE RESUILS ...ttt ettt r e e e 35

9. ANTENNA REQUIREMENTS ... e e e e e e e e eaas 46
9.1 Standard APPIICADIE .........ooiiiiiiiiii 46
9.2 Antenna Connected CONSITUCTHION ... ......ieuiiieiii e e e e e e e e e e e eaaanes 46

10. LIST OF MEASURING EQUIPMENTS.....coi et 47

11. TEST SETUP PHOTOGRAPHS OF EUT ... 48

12. EXTERIOR PHOTOGRAPHS OF THE EUT ...ounii e 48

13. INTERIOR PHOTOGRAPHS OF THE EUT ..o 48

EF;:{%‘E Shenzhen LCS Compliance Testing Laboratory Ltd.
J

] Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

EE 518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity



S

Page 6 of 48

FCC ID: 2AD99B002E

1. GENERAL INFORMATION

1.1 Description of Device (EUT)

EUT
Test Model
Power Supply

Hardware Version
Software Version

Bluetooth

Frequency Range
Bluetooth Channel Number
Bluetooth Channel Spacing
Bluetooth Modulation Type
Bluetooth Version

Antenna Description

2.4G WLAN

Frequency Range

Channel Number

Channel Spacing
Modulation Type

Antenna Description
125KHz

Operating Frequency
Channel Number
Modulation Type
Antenna Description
NFC

Operating Frequency
Modulation Type

Antenna Description

IP Access Control Device

: A1121 Rev. 1.0
: For POE Input: 100-240V~, 50/60Hz, 0.4A

For POE Output: 48V—1A

Report No.: LCSA051222158ED

For Adapter Input: 100-240V~, 50/60Hz, 0.4A

For Adapter Output: 15V—1.0A
o
o

: 2402MHz-2480MHz
: 40 channels for Bluetooth V5.0 (DTS)
: 2MHz for Bluetooth V5.0 (DTS)

: GFSK for Bluetooth V5.0 (DTS)

: V5.0

. Internal Antenna, 0dBi(Max.)

1 2412 — 2462 MHz
: 11 Channels for 20MHz bandwidth (2412~2462MHz)

7 Channels for 40MHz bandwidth (2422~2452MHz)

: BMHz
. IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)

IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n: OFDM (64QAM, 16QAM, QPSK, BPSK)

. Internal Antenna, 0dBi(Max.)

: 125KHz
: 1 channel
: O0OK

. Internal Antenna, 0dBi(Max.)

: 13.56MHz
: ASK

. Internal Antenna, 0dBi(Max.)
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1.2 Host System Configuration List and Details

Report No.: LCSA051222158ED

Manufacturer Description Model Serial Number Certificate
-- Power Supply UT42-480100W -- FCC
-- Adapter UT20-150100W - FCC

1.3 External 1/0

I/O Port Description

Quantity

Cable

Power Port

1

N/A

1.4 Description of Test Facility
NVLAP Accreditation Code is 600167-0.
FCC Designation Number is CN5024.
CAB identifier is CNOO71.
CNAS Registration Number is L4595.
Test Firm Registration Number: 254912.

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.4:2014 and CISPR
16-1-4:2010 SVSWR requirement for radiated emission above 1GHz.
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1.5 Statement of The Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. To CISPR 16 — 4
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4.
Uncertainty in EMC Measurements” and is documented in the LCS quality system acc. to DIN EN
ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may
result in additional deviation. The manufacturer has the sole responsibility of continued compliance of
the device.

1.6 Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
9KHz~30MHz +3.10dB (1)
30MHz~200MHz +2.96dB (1)
Radiation Uncertainty | 200MHz~1000MHz +3.10dB (1)
1GHz~26.5GHz +3.80dB Q)
26.5GHz~40GHz +3.90dB Q)
Conduction Uncertainty |: 150kHz~30MHz +1.63dB (1)
Power disturbance : 30MHz~300MHz +1.60dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

1.7 Description of Test Modes
The EUT has been tested under operating condition.

This test was performed with EUT in X, Y, Z position and the worst case was found when EUT in Y
position.

AC conducted emission pre-test at both at AC 120V/60Hz and AC 240V/50Hz modes, recorded worst
case.

AC conducted emission pre-test at both at power adapter and power from PC modes, recorded worst
case.

Worst-case mode and channel used for 150 KHz-30 MHz power line conducted emissions was the
mode and channel with the highest output power.

Worst-case mode and channel used for 9 KHz-1000 MHz radiated emissions was the mode and
channel with the highest output power.
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2. TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

The radiated testing was performed at an antenna-to-EUT distance of 3 meters. All radiated and
conducted emissions measurement was performed at Shenzhen LCS Compliance Testing Laboratory
Ltd.

2.1. EUT Configuration

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

2.2. EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the purpose of the
measurements.

According to its specifications, the EUT must comply with the requirements of the Section 15.225 under
the FCC Rules Part 15 Subpart C.

2.3 General Test Procedures

2.3.1 Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the requirements
in Section 6.2.1 of ANSI C63.10-2013 Conducted emissions from the EUT measured in the frequency
range between 0.15 MHz and 30MHz using Quasi-peak and average detector modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane below 1GHz and 1.5 m above gr
ound plane above 1GHz. The turntable shall rotate 360 degrees to determine the position of maximum
emission level. EUT is set 3m away from the receiving antenna, which varied from 1m to 4m to find out
the highest emission. And also, each emission was to be maximized by changing the polarization of
receiving antenna both horizontal and vertical. In order to find out the maximum emissions, exploratory
radiated emission measurements were made according to the requirements in Section 6.3 of ANSI
C63.10-2013.
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3. SYSTEM TEST CONFIGURATION
3.1. Justification
The system was configured for testing in a continuous transmits condition.
3.2. EUT Exercise Software
The system was configured for testing in a continuous transmits condition and change test channels by

software provided by applicant.

3.3. Special Accessories

) ) shielded/
No. Equipment Manufacturer Model No. Serial No. Length unshielded | Notes
/ / / / / / / /

3.4. Block Diagram/Schematics
Please refer to the related document

3.5. Equipment Modifications
Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the EUT.

3.6. Test Setup
Please refer to the test setup photo.
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4. SUMMARY OF TEST RESULTS

Applied Standard: FCC Part 15 Subpart C
Test ltems FCC Rules Result
Line Conducted Emissions §15.207(a) PASS
Field Strength of Fundamental Emissions §15.225(a)(b)(c) PASS
Radiated Emissions §15.225(d) & §15.209 PASS
20dB Bandwidth § 15.215 PASS
Frequency Stability §15.225(e) PASS
Antenna Requirement §15.203 PASS
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5. RADIATED MEASUREMENT

5.1. Radiated Emission
5.1.1. Standard Applicable

According to §15.209/ §15.205

15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in
any of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
\1\ 0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
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 13.25-13.4
6.31175-6.31225 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
12.29-12.293. 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (\2V)

13.36-13.41
\1\ Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
\2\ Above 38.6

According to §15.247 (d): 20dBc in any 100 kHz bandwidth outside the operating frequency band. In
case the emission fall within the restricted band specified on 15.205(a), then the 15.209(a) limit in the
table below has to be followed.

Frequencies Field Strength Measurement Distance
(MH2) (microvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

5.1.2. Measuring Instruments and Setting

Please refer to equipment list in this report. The following table is the setting of spectrum analyzer and

receiver.

Spectrum Parameter Setting
Attenuation Auto

Start Frequency 1000 MHz

10™ carrier harmonic
1MHz / 1MHz for Peak, 1 MHz / 1/B kHz for Average
1MHz / 1MHz for Peak, 1 MHz / 1/B kHz for Average

Stop Frequency
RB / VB (Emission in restricted band)
RB / VB (Emission in non-restricted band)

Shenzhen LCS Compliance Testing Laboratory Ltd.
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Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB/VB 200Hz/1KHz for QP/AVG
Start ~ Stop Frequency 150kHz~30MHz / RB/VB 9kHz/30KHz for QP/AVG
Start ~ Stop Frequency 30MHz~1000MHz / RB/VB 120kHz/1MHz for QP

5.1.3. Test Procedures

1) Sequence of testing 9 kHz to 30 MHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described
by manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 0.8 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions.

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:
--- The turntable rotates from 0° to 315° using 45° steps.
--- The antenna height is 1.0 meter.

--- At each turntable position the analyzer sweeps with peak detection to find the maximum of all
emissions

Final measurement:

--- Identified emissions during the premeasurement the software maximizes by rotating the turntable
position (0° to 360°) and by rotating the elevation axes (0° to 360°).

--- The final measurement will be done in the position (turntable and elevation) causing the highest
emissions with QPK detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, correction factor, margin
to the limit and limit will be recorded. Also a plot with the graph of the premeasurement and the limit will
be stored.
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2) Sequence of testing 30 MHz to 1 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described
by manufacturer.

--- If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed on the ground
plane.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.
--- The antenna is polarized vertical and horizontal.

--- The antenna height changes from 1 to 3 meter.

--- At each turntable position, antenna polarization and height the analyzer sweeps three times in peak
to find the maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the software
maximize the peaks by changing turntable position (+ 45°) and antenna movement between 1 and 4
meter.

--- The final measurement will be done with QP detector with an EMI receiver.

--- The final levels, frequency, measuring time, bandwidth, antenna height, antenna polarization,
turntable angle, correction factor, margin to the limit and limit will be recorded. Also a plot with the graph
of the premeasurement with marked maximum final measurements and the limit will be stored.
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3) Sequence of testing 1 GHz to 18 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described
by manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.
--- The antenna is polarized vertical and horizontal.

--- The antenna height scan range is 1 meter to 2.5 meter.

--- At each turntable position and antenna polarization the analyzer sweeps with peak detection to find
the maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the software
maximize the peaks by changing turntable position (+ 45°) and antenna movement between 1 and 4
meter. This procedure is repeated for both antenna polarizations.

--- The final measurement will be done in the position (turntable, EUT-table and antenna polarization)
causing the highest emissions with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, EUT-table position,
antenna polarization, correction factor, margin to the limit and limit will be recorded. Also a plot with the
graph of the premeasurement with marked maximum final measurements and the limit will be stored.
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4) Sequence of testing above 18 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described
by manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 1 meter.

--- The EUT was set into operation.

Premeasurement:

--- The antenna is moved spherical over the EUT in different polarizations of the antenna.

Final measurement:

--- The final measurement will be performed at the position and antenna orientation for all detected
emissions that were found during the premeasurements with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, correction factor, margin to the limit and limit
will be recorded. Also a plot with the graph of the premeasurement and the limit will be stored.
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5.1.4. Test Setup Layout

i—i 3m '.—|
RX Antenna

EUT |
T SPA/Receiver
im [=]
o‘?m T ~_|_|%E
Turntable «~ “"""-Referancn Ground Plane

Below 30MHz

——

Antenna Tower

| »3m

<
<4

>
»

yntenna
1 |/“

EUT L
SPA/Receiver
1
. z [

0.8
$ L =1

I
Turntable - \Reference Ground Plane

Below 1GHz

Above 18 GHz shall be extrapolated to the specified distance using an extrapolation factor of 20
dB/decade form 3m to 1m.

5.1.5. Test Results

Temperature 23.9C Humidity 52.2%
Test Engineer Ling Zhu Configurations NFC

PASS.
The test data please refer to following page:
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9 KHz~30MHz

Surface-mounted (Only recorded the worst test result..)

X axis
Conversion
Freq. Reading Factor Measured faé:éor Meeasure Limit Margin Remark
MHz dBUA dB dBuA/m (dBuA/m to | dBuV/m dBuV/m dB
dBuV/m)
0.36 45,25 -30.85 14.40 51.50 65.90 96.48 30.58 QP
1.45 31.36 -30.85 0.51 51.50 52.01 64.38 12.37 QP
2.51 31.45 -30.74 0.71 51.50 52.21 69.54 17.33 QP
6.44 34.27 -30.72 3.55 51.50 55.05 69.54 14.49 QP
13.56 59.50 -31.20 28.30 51.50 79.80 124.00 44.20 QP
21.01 32.36 -30.72 1.64 51.50 53.14 69.54 16.40 QP
20.79 28.42 -31.10 -2.68 51.50 48.82 69.54 20.72 QP
25.94 26.42 -31.09 -4.67 51.50 46.83 69.54 22.71 QP
Y axis
Conversion
Freq. Reading Factor Measured fa((j:éor Mee&sure Limit Margin Remark
MHz dBuA dB dBuA/m (dBuA/m to | dBuV/m dBuV/m dB
dBuVv/m)
0.36 44.36 -30.85 13.51 51.50 65.01 96.48 31.47 QP
1.45 32.15 -30.85 1.30 51.50 52.80 64.38 11.58 QP
2.51 32.32 -30.74 1.58 51.50 53.08 69.54 16.46 QP
6.44 35.32 -30.72 4.60 51.50 56.10 69.54 13.44 QP
13.56 59.02 -31.20 27.82 51.50 79.32 124.00 44,68 QP
21.01 36.21 -30.72 5.49 51.50 56.99 69.54 12.55 QP
20.79 27.52 -31.10 -3.58 51.50 47.92 69.54 21.62 QP
25.94 26.32 -31.09 -A4.77 51.50 46.73 69.54 22.81 QP
Z axis
Conversion
Freq. Reading Factor Measured faé:éor Mee&sure Limit Margin Remark
MHz dBuA dB dBuUA/m (dBuA/m to | dBuV/m dBuV/m dB
dBuV/m)
0.36 44.21 -30.85 13.36 51.50 64.86 96.48 31.62 QP
1.45 33.32 -30.85 2.47 51.50 53.97 64.38 10.41 QP
2.51 31.52 -30.74 0.78 51.50 52.28 69.54 17.26 QP
6.44 34.32 -30.72 3.60 51.50 55.10 69.54 14.44 QP
13.56 58.18 -31.20 26.98 51.50 78.48 124.00 4552 QP
21.01 33.32 -30.72 2.60 51.50 54.10 69.54 15.44 QP
20.79 27.52 -31.10 -3.58 51.50 47.92 69.54 21.62 QP
25.94 27.23 -31.09 -3.86 51.50 47.64 69.54 21.90 QP

*Note: Measurement = Reading Level + Factor+51.5dB
Margin = Measurement - Limit
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FCC ID: 2AD99B002E

Report No.: LCSA051222158ED

30MHz ~ 1GHz
Surface-mounted
Horizontal:
70.0 dBu¥/m
60
FCC Part 15C_B0-10p0MH 2z |
50 Ma 4B -
40 I :
|
30 5
4 b
. 1 e %«f‘wﬂhwww' T
10 MWNWW” Lw.rwzﬁ .A_.k—r{‘wk_ﬂ
0
-10
-20
-30
30.000 60.00 (MHz) 300.00 1000.000
No Frequency | Reading | Factor | Level Limit [Margin o
) (MHz) (dBuV) | (dB/m) |[(dBuV/m)|(dBuV/m)| (dB)
1 77.5928 35.16 -19.77 15.39 40.00 |-2461| QP
2 125.4457 35.24 -20.29 14.95 43.50 |-28.55( QP
3 171.3926 36.46 -19.42 17.04 43.50 |-26.46( QP
4 259.2338 37.00 -15.52 21.48 46.00 |-24.52( QP
5 438.6554 40.14 -13.91 26.23 46.00 |-19.77| QP
6 958.7943 31.04 -7.75 23.29 46.00 |-22.71| QP
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Vertical:
70.0

dBuV/m

FCC ID: 2AD99B002E

Report No.: LCSA051222158ED

50

ol e

FCC Part 15C_

B0-1000MHz

40

30

20 1

1=

0

10 Mﬂﬁww«««wﬂ

S

el LT T

"
e

-10
-20
-30
30.000 60.00 (MHz) 300.00 1000.000
No. Frequency | Reading | Factor Level Limit |Margin S
(MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuV/m)| (dB)
1 33.2112 35.74 -18.02 17.72 40.00 (-22.28| QP
2 77.3212 35.46 -19.77 15.69 40.00 (-24.31| QP
3 189.7385 33.74 -18.34 15.40 43.50 (-28.10| QP
4 438.6554 42.27 -14.44 27.83 46.00 (-18.17| QP
5 550.9480 34.18 -11.77 22.41 46.00 (-23.59| QP
6 958.7943 34.65 -8.03 26.62 46.00 (-19.38| QP
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FCC ID: 2AD99B002E

Flush-mounted (POE power supply)

Report No.: LCSA051222158ED

Horizontal:
70.0 dBu¥Y/m
60
FCC Part 15C_B0-1000MHz |
50 Margino-dB -
40 I :
|
30 4 5
e
20 §Ww3 Jf;" WW b1‘.‘\“"h’_)l"hﬁn I.WN__ peak
10 MWN ”WW/ ™
0
-10
-20
-30
30.000 60.00 (MHz) 300.00 1000.000
No Frequency | Reading | Factor Level Limit |Margin —
' (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
1 30.0000 35.77 -18.45 17.32 40.00 ([-22.68| QP
2 129.9226 41.05 -20.56 20.49 43.50 ([-23.01| QP
3 203.5228 37.12 -17.31 19.81 43.50 ([-23.69| QP
4 285.9778 42.09 -156.47 26.62 46.00 (-19.38| QP
5 431.0316 39.85 -13.74 26.11 46.00 (-19.89| QP
6 597.2234 36.12 -10.48 25.64 46.00 ([-20.36| QP
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FCC ID: 2AD99B002E

Report No.: LCSA051222158ED

Vertical:
70.0 dBuV/m
60
FCC Part 15C_B0-1000MHz |
50 Masgis 4B -
|
40 I |
I
30
20 : 3 4 E , ".ﬁu,peak
P TR i s
WL A A
0
-10
-20
-30
30.000 60.00 (MHz) 300.00 1000.000
No Frequency | Reading | Factor Level Limit |Margin S
' (MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuV/m)| (dB)
1 30.0000 39.93 -18.45 21.48 40.00 |-18.52 QP
2 81.2117 35.78 -19.76 16.02 40.00 |-23.98( QP
3 154.8204 38.45 -19.75 18.70 43.50 |-24.80( QP
4 178.1327 36.14 -18.85 17.29 43.50 |-26.21| QP
5 270.3748 33.72 -15.42 18.30 46.00 |-27.70( QP
6 425.0280 34.35 -14.43 19.92 46.00 |-26.08( QP

Shenzhen LCS Compliance Testing Laboratory Ltd.
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Flush-mounted (Adapter power supply)

FCC ID: 2AD99B002E

Report No.: LCSA051222158ED

Horizontal:
70.0 dBu¥/m
60
FCC Pant 15C_B0-10p0MHz |
50 Matgin-6-dB -
10 I :
[ 4
30 )}\‘l 5 [
20 ’%,,}L‘ 3 N \“'\. ‘TJ' "/"\“w |L ”J.JVM)IWFW peak
0 Mw“ww [ Wmﬁm
0
-10
-20
-30
30.000 60.00 (MHz) 300.00 1000.000
No Frequency | Reading | Factor Level Limit |Margin S
' (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
1 36.3814 35.16 -17.72 17.44 40.00 |[-22.56( QP
2 82.3588 39.03 -19.64 19.39 40.00 (-20.61| QP
3 152.1297 39.18 -19.80 19.38 4350 |[-2412| QP
4 271.3246 49.78 -15.40 34.38 46.00 |[-11.62| QP
5 489.0269 41.00 -13.73 27.27 46.00 |[-18.73| QP
6 584.7895 38.57 -10.69 27.88 46.00 |[-18.12 QP
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FCC ID: 2AD99B002E

Report No.: LCSA051222158ED

Vertical:
70.0 dBu¥Y/m
60
FCC Pant 15C_B0-1000MHz |
50 M-argis dB —
|
40 I :
[
30 M 3 4 75« »
M 1 )f1 by M v\" | | 1 b, k
20 e M { i \'VL""""‘”‘ WMW“ peal
10 gyl e \w.wmﬂ/w \‘va'N m
0
-10
-20
-30
30.000 60.00 (MHz) 300.00 1000.000
No Frequency | Reading | Factor Level Limit |Margin -
' (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
1 51.1209 36.71 -17.24 19.47 40.00 |-20.53( QP
2 81.2117 45.39 -19.76 25.63 40.00 |-14.37| QP
3 155.3644 44 .97 -19.75 25.22 43.50 |-18.28( QP
4 172.5988 43.67 -19.31 24.36 43.50 |[-19.14| QP
5 262.8955 42.68 -15.48 27.20 46.00 |-18.80( QP
6 584.7895 33.54 -10.69 22.85 46.00 |-23.15( QP
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Retro-fit (POE power supply)

FCC ID: 2AD99B002E

Report No.: LCSA051222158ED

Horizontal:
70.0 dBu¥/m
60
FCC Part 15C_B0-1000MHz |
50 M2 dB .
40 I :
[
30
20 3 w;'& % Wlw%““peak
gMA g P M W T
10 L TR T
0
-10
-20
-30
30.000 60.00 (MHz) 300.00 1000.000
No Frequency | Reading | Factor Level Limit |Margin —
' (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
1 35.6240 34.02 -17.78 16.24 40.00 ([-23.76| QP
2 77.8654 33.43 -19.78 13.65 40.00 ([-26.35| QP
3 171.9946 39.47 -19.36 20.11 43.50 [-23.39| QP
4 266.6089 34.84 -15.45 19.39 46.00 ([-26.61| QP
5 477.1694 36.81 -14.36 22.45 46.00 |-23.55( QP
6 903.3094 31.09 -8.25 22.84 46.00 ([-23.16| QP
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Vertical:
70.0 dBuV/m

60
FCC Part 15C_B0-1000MHz |
50 Masgi 4B =
|
10 I |
[
30 = §
4
20 1 9 )fku Mﬁ M peak
2 LT Y
10 m&mﬂmﬂmw Mﬁm i M MWWW
ol
0
-10
-20
-30
30.000 60.00 [MHz) 300.00 1000.000
No. Frequency | Reading | Factor Level Limit |Margin N

(MHz) ~ | (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)

34.2760 36.95 -17.90 19.05 40.00 |-20.95( QP
49.5328 30.97 -17.02 13.95 40.00 |-26.05( QP
75.9773 36.67 -19.72 16.95 40.00 |-23.05( QP
189.7385 40.16 -18.34 21.82 43.50 |-21.68| QP
477.1694 39.59 -14.36 25.23 46.00 |-20.77| QP
962.1623 36.56 -7.97 28.59 54.00 |-25.41| QP

|l |lwN]| =
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FCC ID: 2AD99B002E

Retro-fit (Adapter power supply)

Report No.: LCSA051222158ED

Horizontal:
70.0 dBuV/m
60
FCC Part 15C_B0-10p0MH 2z |
50 Ma 4B -
40 I :
| 4
. i A A Jfpeak
1 " " mi - peal
e PR IT AR o e S
10 t
0
-10
-20
-30
30.000 60.00 (MHz) 300.00 1000.000
No Frequency | Reading | Factor Level Limit |Margin -
' (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
1 32.2925 36.71 -18.14 18.57 40.00 |[-21.43| QP
2 75.4464 38.23 -19.69 18.54 40.00 |[-21.46| QP
3 162.6106 36.49 -19.63 16.86 4350 |[-26.64 QP
4 283.9791 44.34 -15.46 28.88 46.00 |[-17.12| QP
5 477.1694 37.28 -14.36 22.92 46.00 |[-23.08 QP
6 609.9217 33.36 -10.70 22.66 46.00 |[-23.34( QP

Shenzhen LCS Compliance Testing Laboratory Ltd.
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Vertical:
70.0 dBuV/m

FCC Part 15C_B0-1000MHz
50 Margin6-dB.

40 I

30 1 4

HEEES IR TA Tnam

20 peak

10 -

0

-10

-20

-30

30.000 60.00 (MHz) 300.00 1000.000
No. Frequency | Reading | Factor Level Limit |Margin —
(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
1 33.2112 45.68 -18.02 27.66 40.00 (-12.34| QP
2 64.4331 40.31 -19.13 21.18 40.00 (-18.82| QP
3 129.4677 37.57 -20.53 17.04 43.50 ([-26.46| QP
4 285.9778 43.49 -156.47 28.02 46.00 |-17.98| QP
5 477.1694 37.18 -14.36 22.82 46.00 (-23.18| QP
6 962.1623 37.68 -7.97 29.71 54.00 |-24.29| QP
Note:

Pre-scan all modes and recorded the worst case results in this report.
Emission level (dBuV/m) = 20 log Emission level (uv/m).

Level = Reading + Factor, Margin = Level — Limit,

Factor = Antenna Factor + Cable Loss - Preamp Factor
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5.2. Field Strength of Fundamental Emissions and Mask Measurement
5.2.1. Block Diagram of Test Setup

i—b 3m -1—|
RX Antenna
EUT |
SPA/Receiver
im o
oo
ogm { [
Turntable “-.“'-Referancn Ground Plane
Below 30MHz
——41
Antenna Tower
| > 3m
| yntenna
v
4m -
A I ||/
EUT, + |||
SPA/Receiver
im lala|
[a]m
o I =
I 1 I 1
Turntable - \Reference Ground Plane

Below 1GH:z
5.2.2. Field strength of fundamental emissions limit and Mask limit

The field strength of fundamental emissions shall not exceed 15848 microvolts/meter at 30 meters. The
emissions limit in this paragraph is based on measurement instrumentation employing a QP detector.

Frequencies Field Strength Field Strength Field Strength
(MH2z) (microvolts/meter) (dBpV/m) at 10m (dBuV/m) at 3m
13.553 ~ 13.567MHz 15848 at 30m 103.08 (QP) 124 (QP)
Mask Limit:

Frequency (MHz) Limit (dBuV/m) Distance (m)
1.705-13.110 69.5 3
13.110-13.410 80.5 3
13.410-13.553 90.5 3
13.553-13.567 124.0 3
13.567-13.710 90.5 3
13.710-14.010 80.5 3
14.010-30.000 69.5 3

5.2.3. Test Results

PASS.
The test data please refer to following page:
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FCC ID: 2AD99B002E

Surface-mounted (Only recorded the worst test result.)

Report No.: LCSA051222158ED

Xaxis
130.0 dBu¥/m
120
110
100
90
00 1 FCC PART 15.225
Margin -6|dB
70
60
50
40 \
; s MAL e
20 MWMW memwpeak
10.0
13110 13.20 13.29 13.38 13.47 [MHz) 13.65 13.74 13.83 13.92 140
Conversion
Freq. Reading Factar Measured fat%m Meac,lsure Limit Margin Remark
MHz dBuA dB m (dBuA/mto | dBuMm m dB
ABuMm)
13.56 A8.50 -31.20 28.20 51.50 79.80 124.00 4420 arP
Vaxis
130.0 dBu¥/m
120
110
100
90
80 1 FCC PART 15.225
] Margin -6|dB
70
60 {
50 ‘
40 J
2 i fmh A F}\AWJ o HIM /Wh\ A
20 Aphig ....y.-,-«.‘,a,,gu,mw wa V\J /u u “'rJ h M wt;-«l wwﬂww\hwnmwmﬂwpeak
10.0
13110 13.20 13.29 13.38 13.47 (MHz) 1365 1374 13.83 13.92 14.01
Conversion
Freq. Reading Factor Measured fat%m Meac'l.sure Limit Margin Remark
MHz dBuA, dB dBuA/m (dBuA/mto | dBuV/m dBuN/m dB
dBuy/m)
13.56 59.02 -31.20 27.82 51.50 79.32 124.00 44 68 QP

Shenzhen LCS Compliance Testing Laboratory Ltd.

Emﬁ Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
' 518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity



Page 31 of 48

FCC ID: 2AD99B002E
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Z axis
140.0 dBuV/m
130
120
110
100
90
80 FCC PART 15.225
Marqin -6|dB
70
60 ‘
50
0 il
30 ﬂl'MI |N| ..AJ \J\ AJﬂIﬁlﬂ
vn e Losssene e ekl Lol WAL WY)W R T T D
10
0.0
13110 13.20 13.29 13.38 13.47 (MHz) 1365 13.74 1383 13.92 140
Conversion
Freq. Reading Factor Measured fat%m I".-'Ieac'l.sure Limit Margin Remark
MHz dBuA dB dBuA/m (dBuA/mto | dBuM/m dBuy/m dB
dBuN/m)
13 56 58.18 -31.20 26.98 51.50 78.48 124.00 45 52 QP

*Note: Measurement = Reading Level + Factor+51.5dB
Margin = Measurement - Limit

Shenzhen LCS Compliance Testing Laboratory Ltd.
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6. BANDWIDTH OF THE OPERATING FREQUENCY

6.1. Standard Applicable

Intentional radiators must be designed to ensure that the 20 dB bandwidth of the emissions in the
specific band (13.553 ~ 13.567MHz).

6.2. Test Result

EUT IP Access Control Device
RBW 100Hz

VBW 300Hz

SPAN 1kHz

Carrier Frequency | 20dB Bandwidth

(MH2z) (KH2)

13.56 0.247

13.56 0.248

13.56 0.250

Please refer to the test plot:

II Keysight Spectrum Analyzer - Occupied BW = =R
RT ] RF [s00 ac | [ [ SENSE:INT] | ALIGN AUTO  [05:00:09 PMJun 01, 2022
Marker 1 -— Hz | Center Freq: 13.660650 MHz Radio Std: None TracefDetector
—— 1rig: FreeRun Avg|Hold: 10/10
‘ #FGain:Low #Atten: 10 dB Radio Device: BTS
||15 dBldiv Ref -30.00 dBm
Log
-45.0
00 Clear Write
-75.0
-90.0
-105 Average|
-120 Ry R o
-135
1l Max Hold
-165
|Center 13.56 MHz Span 1 kHz |
Res BW 100 Hz #VBW 300 Hz Sweep FFT Min Holdl
Occupied Bandwidth Total Power -73.6 dBm
209 HZ Detector
Average P
Transmit Freq Error -2 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 247 Hz x dB -20.00 dB
IMSG STATUS

Surface-mounted
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[ keysight Spectrum Analyzer - Occupied BW ==
RT | RF [s00 ac | [ [ SENSE:INT] | ALIGN AUTO  [05:00:55 PMJun 01, 2022
Marker 1 -— Hz | Center Freq: 13.660650 MHz Radio Std: None TracefDetector
—— 1rig: FreeRun Avg|Hold: 10/10
‘ #IFGain:Low #Atten: 10 dB Radioc Device: BTS
||15 dBidiv Ref -30.00 dBm
Log
-45.0
. Clear Write
750
90,0
108 Average|
-120
138 >~
1l Max Hold
-166
|Center 13.56 MHz Span 1 kHz
Res BW 100 Hz #/BW 300 Hz Sweep FFT Min Holdl
Occupied Bandwidth Total Power -73.6 dBm
210 Hz Detector|
Average M
Transmit Freq Error -3 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 248 Hz x dB -20.00 dB
IMSG STATUS
Flush-mounted
[P Keysight Spectrum Analyzer - Occupied BW @lﬂ/@
R T | RF |soe ac | [ | SENSE:INT| [ ALIGN AUTO  [05:00:30 PMJun 01,2022
ﬁarker 1--—Hz | Center Freq: 13560650 MHz Radio Std: None Trace/Detector
—— T1rig: FreeRun Avg|Hold: 10/10
I ‘ #FGain:Low #Atten: 10 dB Radio Device: BTS
||10 dBidiv Ref -30.00 dBm
Log
-40.0
. Clear Write
-50.0
70,0
-50.0 Average|
90,0
-100 //
L — Max Hold
120 T
|Center 13.56 MHz Span 1 kHz
Res BW 100 Hz #/BW 300 Hz Sweep FFT Min Holdl
Occupied Bandwidth Total Power -73.6 dBm
213 Hz Detector|
Average
Transmit Freq Error -2 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 250 Hz x dB -20.00 dB
IMSG STATUS

Retro-fit
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7. FREQUENCY STABILITY MEASUREMENT

7.1 Standard Applicable

The frequency tolerance of the carrier signal shall be maintained within +/- 0.01% (100ppm) of the
operating frequency over a temperature variation of -20 degrees to +50 degrees C at normal supply
voltage, and for a variation in the primary supply voltage from 85% to 115% of the rated supply voltage
at a temperature of 20 degrees C. For battery operated equipment, the equipment tests shall be

performed using a full charged battery.

7.2 Test Result
Voltage vs. Frequency Stability

Report No.: LCSA051222158ED

Measurement Deviation Deviation Limit
olneld) Frequency (MHz) (KH2) (ppm) (ppm)
DC 40.8V 13.56046 0.46 33.77 100
DC 48V 13.56032 0.32 23.44 100
DC 55.2V 13.56025 0.25 18.19 100
Temperature vs. Frequency Stability
. Measurement Deviation Deviation Limit
Temperature (C) Frequency (MHz) (KH2) (ppm) (ppm)
-20 13.56030 0.30 21.90 100
-10 13.56033 0.33 24.01 100
0 13.56033 0.33 24.48 100
10 13.56033 0.33 24.64 100
20 13.56039 0.39 28.89 100
30 13.56027 0.27 19.68 100
40 13.56042 0.42 30.96 100
50 13.56028 0.28 20.38 100

EF;:{%‘E Shenzhen LCS Compliance Testing Laboratory Ltd.
J
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8. LINE CONDUCTED EMISSIONS
8.1. Standard Applicable

According to 815.207(a): For an intentional radiator which is designed to be connected to the public
utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed 250 microvolts (The limit
decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz). The limits at
specific frequency range are listed as follows:

Frequency Range Limits (dBuV)
(MHZz) Quasi-peak Average
0.151t0 0.50 66 to 56 56 to 46
0.50t0 5 56 46
5to 30 60 50

* Decreasing linearly with the logarithm of the frequency

8.2. Block Diagram of Test Setup

Vert. reference plane
N
N
N
EMI Receiver

§ EUT & Auxiliary Equipment OO0

aao
§ P A O0e
N [ 1% /1 ]
N
§ LISN 0.8jm .8m
N

Q&
S LSS
\ Reference ground plane

8.3. Test Results

PASS.
Temperature 22.5C Humidity 53.7%
Test Engineer Ling Zhu Configurations NFC

The test data please refer to following page.
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AC Conducted Emission @ AC 120V/60Hz (worst case)

Surface-mounted

Line
80.0 dBuY
70
_\\ HCC PART [15C Conduction(QH)
60 -
HCC PART 15C Conduction[A¥1a)
50
W
40 L\V‘ 5 5 11
w0 W"" | , : ST ‘!?‘i!.
20 M - H WMMMMWWWM%WJLUw%MMM peak
10 Lt o), L PRURRTTOOIN 1 PR W ' I I i‘ UYL L-|U I,‘J,|| u‘| | | - _“'l'l,.,.-u-h
0
-10
-20
0.150 0.500 0.800 Hz) 5.000 30.000

Reading Correct Measure- _
No. Mk.  Freq. Level Factor ment Limit Margin

MHz dBuv dB dBuVv dBuv dB Detector Comment

1 0.1590 24.31 19.63 4394 6552 -21.58 QP
2 0.1615 8.41 19.63 28.04 5539 -27.35 AVG
3 0.3076 15.20 19.63 3483 60.04 -25.21 QP
4 0.3076 7.54 19.63 2717  50.04 -22.87 AVG
5 0.4741 16.87 19.64 36.51 56.44 -19.93 QP
6 0.4966 4.18 19.64 23.82 46.06 -22.24 AVG
7 1.8646 6.93 19.68 26.61 56.00 -29.39 QP
8 1.8646 -0.68 19.68 19.00 46.00 -27.00 AVG
9 10.1041  10.13 19.85 2998 60.00 -30.02 QP
10 10.1041 -4.20 19.85 16.65 50.00 -34.35 AVG
1" 17.4301 14.92 20.09 35.01 60.00 -2499 QP

12 = 17.4301 1252 20.09 32.61 50.00 -17.39 AVG
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Neutral

80.0 dBuVY
70

_\_\ ACC PART[15C Conduction(QR)
60 e

HCC PAIRT 15IC Conduction[AVYE)
50
L_-‘t
40
3
. WRM wﬁh A L
0 b M 1 NW l MN\N""!W‘\‘M sy T
i s o | L | “4 P -"-‘l‘-..",:_.lm " o). N
10
0
10
20
0.150 0.500 0.800 [MHz) 5.000 30.000

Reading Correct Measure- _
No. Mk. Freq. Level Factor ment Limit Margin

MHz dBuV dB dBuV dBuVvV dB Detector Comment

1~ 0.5011 17.96 19.65 37.61 56.00 -18.39 QP
2 0.5074 7.84 19.65 2749  46.00 -1851 AVG
3 0.9331 14.00 19.65 33.65 56.00 -22.35 QP
4 0.9331 6.81 19.65 26.46  46.00 -19.54 AVG
5 34216 7.33 19.77 2710 56.00 -28.90 QP
6 34216 -0.29 19.77 1948  46.00 -26.52 AVG
7 49785 7.91 19.80 27.71 56.00 -28.29 QP
8 49785 2.72 19.80 2252  46.00 -23.48 AVG
9 8.8306 10.85 19.85 30.70  60.00 -29.30 QP
10 8.8306 -2.89 19.85 16.96  50.00 -33.04 AVG
1" 15.4501 15.10 19.90 35.00 60.00 -25.00 QP
12 15.8776  9.09 19.91 29.00 50.00 -21.00 AVG
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Flush-mounted (POE power supply)

Line
80.0 dBuV
70
\ HCC PART [19C Conduction(QH)
60 ]
HCC PART [19C Conduction{AV13)
50
1 3
) vj\
L
30 poellL J 11
I ] 9|
= o/ NWMMWWWW pdff ",
20 d — - A ‘ lg 3 peak
. o haa c¥ N N N iy, A ) ﬂ ) o 1{2

10 ~1AVG
0
-10
-20

0.150 0.500 0.800 (MHz) 5.000 30.000

Reading Correct Measure- _
No. Mk. Freq. Level Factor ment Limit Margin

MHz dBuV dB dBuV dBuV dB Detector Comment

1 0.1726 20.29 19.63 39.92 64.83 -24.91 QP
2 0.1749 1.82 19.63 2145 5472 -33.27 AVG
3 0.4876 20.72 19.64 40.36  56.21 -15.85 QP
4 04921 6.36 19.64 26.00 46.13 -20.13 AVG
5 1.0005 9.74 19.65 29039 56.00 -26.61 QP
6 1.0276 -2.81 19.65 16.84  46.00 -29.16 AVG
7 1.9951 6.19 19.68 25.87 56.00 -30.13 QP
8 2.0401 -4.54 19.68 15.14  46.00 -30.86 AVG
9 4.8571 5.51 19.70 25.21 56.00 -30.79 QP
10 49785 -6.71 19.70 1299  46.00 -33.01 AVG
11 16.4086 7.49 19.96 2745 60.00 -32.55 QP
12 16.8991 -5.39 20.02 1463  50.00 -35.37 AVG
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Neutral
g0.0 dBu¥
70
-\ ACC PART [15C Conduction[QF)
60 —
HCC PART 19C Conduction(AVE])
50
40 X T
3[, Rl 5 .
} NM‘V 7 g
2 i WWWWM 1) AW Y
20 — —— - peak
' W B | 10 12
10 " T «AAVG
0
-10
-20
0.150 0.500 0.800 (MHz) 5.000 30.000

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

MHz dBuV dB dBuVv dBuV dB Detector Comment

1 0.1546 22.03 19.63 4166  65.75 -24.09 QP
2 0.1573 234 19.63 2197 5561 -33.64 AVG
K 0.4786 23.78 19.64 4342  56.36 -12.94 QP
4 0.5020 8.88 19.65 2853  46.00 -17.47 AVG
5 14146 9.72 19.66 29.38  56.00 -26.62 QP
6 1.4371 -3.62 19.66 16.04 46.00 -29.96 AVG
7 2.6296 6.47 19.71 2618  56.00 -29.82 QP
8 2.6971 -5.09 19.71 1462  46.00 -31.38 AVG
9 6.5536 6.36 19.82 26.18 60.00 -33.82 QP
10 6.6661 -5.75 19.82 14.07 50.00 -35.93 AVG
11 16.7831 7.09 19.90 26.99 60.00 -33.01 QP
12 16.1251 -5.31 19.92 14.61 50.00 -3539 AVG
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Flush-mounted (Adapter power supply)

Line
80.0 dBu¥

70

HCC PART [15C Conduction[QH)
60

HCC PART [15C Conduction[AVE)
50

40

W
Ty
0 |'|%MWM¢MMW 5 v

20

10

-10

-20
0.150 0.500 0.800 (MHz) 5.000 30.000

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

MHz dBuV dB dBuV dBuV dB Detector Comment

1 0.1636 31.64 19.63 51.27 65.28 -14.01 QP
2 0.1650 14.19 19.63 33.82 55.21 -21.39 AVG
3 0.3616  20.89 19.63 4052 58.69 -18.17 QP
4 0.3706 6.44 19.63 26.07 4849 -2242 AVG
5 1.2211  9.59 19.66 29.25 56.00 -26.75 QP
6 1.2211  1.58 19.66 21.24 46.00 -24.76 AVG
7 3.0660 9.69 19.70 2939 56.00 -26.61 QP
8 3.0660 0.84 19.70 20.54 46.00 -2546 AVG
9 13.5656 22.67 19.84 42.51 60.00 -17.49 QP
110 * 13.5556 17.48 19.84 37.32 50.00 -12.68 AVG
1" 19.9411 16.10 20.21 36.31 60.00 -23.69 QP
12 20.8636 11.72 20.16 31.88 50.00 -18.12 AVG
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Neutral
80.0 dBuV
70
\\\ ACC PART[15C Conduction(@R)
60 ]
HCC PART [15C Conduction[AVH)
5'] ke
[
40 m 3 n
] ¥ 5 *
o f“|'n|';" | MW Ko et ﬁ ! s sl Az_ b kbl ‘ peak
T |
. o P et "Bt J_‘_ sl e L__,,ulw_ rpaiflin et _.l‘ (| N1 P ,,LLAJJ‘.\ A Jl.ll ) \‘Il‘.ll‘l \ AVG
0
-10
-20
0.150 0.500 0.800 (MHz) 5.000 30.000

Reading Correct Measure- _
No. Mk.  Freq. Level Factor ment Limit Margin

MHz dBuv dB dBuVv dBuv dB Detector Comment

17 0.1726 31.76 19.63 51.39 64.83 -13.44 QP
2 0.1740 12.98 19.63 32.61 5477 -2216 AVG
3 0.3481 19.77 19.63 3940 59.01 -19.61 QP
4 0.3571 2.96 19.63 2259 4880 -26.21 AVG
5 0.4831 13.28 19.64 3292  66.29 -23.37 QP
6 0.4966 -3.03 19.64 16.61 46.06 -29.45 AVG
7 1.0906 5.89 19.65 25,54  56.00 -30.46 QP
8 1.1131  -6.01 19.65 13.64 46.00 -32.36 AVG
9 55186 7.00 19.80 26.80 60.00 -33.20 QP
10 55186 0.62 19.80 2042 50.00 -29.58 AVG
1 13.5556 20.10 19.84 3994 60.00 -20.06 QP
12 13.56556 16.51 19.84 36.35 50.00 -13.65 AVG
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Retro-fit (POE power supply)

Line
go.o dBu¥
70
_\ HCC PART [19C Conduction(QH)
60 S—
HCC PART 19C Conduction[AV13]
50 3 P
k
40 “L\\f M;‘ . 5
S
Ll PNl %\w g _ | ﬁ | |
4 i v / I ‘HJ)., WWWW‘«LWW ’r",‘Jw lv WMW
20 VY, § ! T ||“|‘|i|l|||'|\ j peak
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-10
-20
0.150 0.500 0.800 [MHz) 5.000 30.000

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

MHz dBuv dB dBuV dBuv dB Detector Comment

1 0.1615 26.34 19.63 4497 6539 -20.42 QP
2 0.1659 9.80 19.63 2043  65.16 -25.73 AVG
3 0.2268 16.74 19.63 36.37 62.57 -26.20 QP
4 0.2329 3.23 19.63 2286 5235 -2949 AVG
5 0.4876 19.46 19.64 3910 66.21 -17.11 QP
6 0.5011 7.68 19.65 2733 46.00 -18.67 AVG
7 26385 15.64 19.68 3532 56.00 -20.68 QP
8 26385 10.11 19.68 2079  46.00 -16.21 AVG
9 8.6831 14.50 19.79 3429 60.00 -25.71 QP
10 8.6831 9.98 19.79 20.77 50.00 -20.23 AVG
11 13.5556 25.06 19.84 4490 60.00 -15.10 QP

12 * 13.5556 24.06 19.84 43.90 50.00 -6.10 AVG
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Neutral
80.0 dBu¥Y
70
\\ ACC PART [15C Conduction(QH)
60 ———]
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-10
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0.150 0.500 0.800 (MHz) 5.000 30.000

Reading Correct Measure- _
No. Mk. Freq. Level Factor ment Limit Margin

MHz dBuVv dB dBuV dBuV dB Detector Comment

1 0.1532 27.08 19.63 46.71 65.82 -19.11 QP
2 0.1582 9.51 19.63 2014 5556 -26.42 AVG
3 0.2050 20.32 19.63 3995 6341 -23.46 QP
4 0.2131 6.03 19.63 2566  53.08 -27.42 AVG
5 0.4876 15.84 19.64 3548 56.21 -20.73 QP
6 0.4967 3.69 19.64 23.33 46.06 -22.73 AVG
7 29671 13.74 19.73 3347 56.00 -22.53 QP
8 29671 8.06 19.73 27.79 46.00 -18.21 AVG
9 7.5931 13.57 19.83 3340 60.00 -26.60 QP
10 7.5931 9.80 19.83 29.63 50.00 -20.37 AVG
1" 13.5556 21.76 19.84 4160 60.00 -1840 QP

12 = 13.5556 21.10 10.84 40.94  50.00 -9.06 AVG
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Retro-fit (Adapter power supply)

Line
80.0 dBuVY
70
w“ \\ ACC PART [15C Conduction(QH)
SN
HCC PPART [15C Conduction[AV13)
50 3
[
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a0 M- i,
IR'aper %
v} " \Ibl‘
20 | i\ peak
V Tl ™ ki, AVE

10
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-10
-20

0.150 0.500 0.800 (MHz 5.000 30.000

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

MHz dBuVv dB dBuVv dBuV dB Detector Comment

1 0.1590 25.04 19.63 4467 6552 -2085 QP
2 0.1615 12.76 19.63 3239 5539 -23.00 AVG
3 0.3526 13.99 19.63 33.62 5890 -25.28 QP
4 0.3596 217 19.63 21.80 48.74 -26.94 AVG
5 1.3156  9.39 19.66 29.05 56.00 -26.95 QP
6 1.3156  3.75 19.66 23.41 46.00 -22.59 AVG
7 23055 8.93 19.68 28.61 56.00 -27.39 QP
8 23055 3.63 19.68 23.31 46.00 -22.69 AVG
9 49471 919 19.70 28.89 56.00 -27.11 QP
10 49471 452 19.70 2422 46.00 -21.78 AVG
11 13.5556 20.05 19.84 39.89  60.00 -20.11 QP

12 = 13.5556 17.18 19.84 37.02 50.00 -12.98 AVG
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Neutral
80.0  dBuV
70
\_\ HCC PART [159C Conduction[QH)
60 ——
HCC PART [19C Conduction[AYE)
50
I I "
iy 5
) U " W\W‘*’% : d
30 i, 3 A 3 [WTILIL

B *al-r-‘.u- ) 0 O SO l, wall b .H,.‘,J l‘. I J,f,J .‘.1.I.JL]\'.U.'|.I W | |||"“’|I| I‘H[lﬂ'lh

=

VG
10

-10

-20
0.15 0.500 0.800 (MHz) 5.000 30.000
Reading Correct Measure- .
No. Mk.  Freq. Level Factor ment Limit Margin

MHz dBuV dB dBuVv dBuV dB Detector Comment

1 0.1681 24.30 19.63 4393 65.05 -21.12 QP
2 0.1694 9.89 19.63 29.52 5499 -2547 AVG
3 0.3571 14.60 19.63 34.23 58.80 -24.57 QP
4 0.3616  0.60 19.63 20.23 4869 -2846 AVG
5 0.6541 9.29 19.65 28.94  56.00 -27.06 QP
6 0.6541 1.65 19.65 21.30 46.00 -24.70 AVG
7 1.3156  9.53 19.66 2919  56.00 -26.81 QP
8 1.3156  4.30 19.66 2396 46.00 -22.04 AVG
9 4.9471 941 19.80 29.21 56.00 -26.79 QP
10 4.9471 442 19.80 2422  46.00 -21.78 AVG
11 13.55656 20.01 19.84 39.85 60.00 -20.15 QP

12 * 13.5656 16.67 19.84 36.51 50.00 -13.49 AVG

Measurement =Reading + Correct, Margin = Measurement — Limit.
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9. ANTENNA REQUIREMENTS
9.1 Standard Applicable

According to antenna requirement of §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. 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 re-placed 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 Sections 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 Section
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.

9.2 Antenna Connected Construction
9.2.1. Standard Applicable

According to § 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.

9.2.2. Antenna Connector Construction

The gains of antenna used for transmitting is 0dBi, and the antenna is a Internal Antenna and no
consideration of replacement. Please see EUT photo for details.

9.2.3. Results: Compliance.
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10. LIST OF MEASURING EQUIPMENTS

Report No.: LCSA051222158ED

Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date
Power Meter R&S NRVS 100444 2021-06-21 2022-06-20
2 Power Sensor R&S NRV-Z81 100458 2021-06-21 2022-06-20
3 Power Sensor R&S NRV-Z32 10057 2021-06-21 2022-06-20
4 Test Software Tonscend JS1120-2 / N/A N/A
5 RF Control Unit Tonscend JS0806-2 N/A 2021-11-16 2022-11-15
6 MXA Signal Analyzer Agilent N9020A MY50510140 2021-11-16 2022-11-15
7 DC Power Supply Agilent E3642A N/A 2021-11-25 2022-11-24
8 EMI Test Software AUDIX E3 / N/A N/A
9 3m Sceﬂll nﬁggfho'c R A?\:Egm A SAC-3M 03CHO3-HY 2021-06-21 | 2022-06-20
10 Positioning Controller MF MF7082 MF78020803 2021-06-21 2022-06-20
11 Active Loop Antenna SCHWARZBECK FMZB 1519B 00005 2021-07-25 2024-07-24
12 By-log Antenna SCHWARZBECK VULB9163 9163-470 2021-07-25 2024-07-24
13 Horn Antenna SCHWARZBECK BBHA 9120D 9120D-1925 2021-07-01 2024-06-30
14 Broadband Hom SCHWARZBECK | BBHA 9170 791 2020-09-20 | 2023-09-19
Antenna
15 Broadband Preamplifier | SCHWARZBECK BBV9745 9719-025 2021-06-21 2022-06-20
16 EMI Test Receiver R&S ESR 7 101181 2021-06-21 2022-06-20
17 Rizif\((:;EngM R&S FSP40 100503 2021-11-16 2022-11-15
18 | Broadband Preamplifier / BP-01M18G P190501 2021-06-21 2022-06-20
19 6dB Attenuator / 100W/6dB 1172040 2021-06-21 2022-06-20
20 3dB Attenuator / 2N-3dB / 2021-11-16 2022-11-15
21 EMI Test Receiver R&S ESPI 101840 2021-06-21 2022-06-20
22 Artificial Mains R&S ENV216 101288 2021-06-21 2022-06-20
23 10dB Attenuator SCHWARZBECK | MTS-IMP-136 | 261115-001-0032 2021-06-21 2022-06-20
24 EMI Test Software Farad EZ / N/A N/A
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11. Test Setup Photographs of Eut

Please refer to separated files for Test Setup Photos of the EUT.

12. Exterior Photographs of the Eut

Please refer to separated files for Exterior Photos of the EUT.

13. Interior Photographs of the Eut

Please refer to separated files for Interior Photos of the EUT.
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