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TEST SUMMARY

N
Report e Test Item Result
Section Clause
511 LP0O002 3.2 Antenna Requirement Pass
5.1.2 LP0002 4.10.2.2 Field Strength of Fundamental Emissions Pass
. . - Refer to TUV test report
5.1.3 LP0002 4.10.2.2 Radiated Spurious Emissions no. 60360049 001
. . Refer to TUV test report
5.2.1 LP0002 3.3 Mains Conducted Emission no. 60360049 001

Note: Determining compliance based on the results of the compliance measurement, not taking into
account measurement instrumentation uncertainty.
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1. General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following appendix:
Appendix A - Test Result of Radiated Emissions & Mains Conducted Emission

Appendix SP - Photographs of Test Setup

Appendix EP - Photographs of EUT

Applied Standard and Test Levels

Radio
NCC Low-power Radio-frequency Devices Technical Regulations LP0002 (2020) (1097 H 1 H)

ANSI C63.10:2013

1.2 Decision Rule of Conformity

The decision rule of conformity of this test report is following the requirements of the requested
standard in the quotation, and agreed among testing laboratory and manufacturer (applicant) to exclude
the consideration of Measurement Uncertainty, unless it is required by the specific standard.
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2. Test Sites

2.1 Test Laboratory

Taipei Testing Laboratories

11F. No.758, Sec. 4, Bade Rd., Songshan Dist.

Taipei City 105
Taiwan (R.O.C.)

2.2 Test Facility

Taipei Testing Laboratories

AC Mains Conduction:

11F. No.758, Sec. 4, Bade Rd., Songshan Dist.

Taipei City 105

Taiwan (R.O.C.)

FCC Registration No.: 180491

IC Canada Registration No.: 9465A

Conducted/ Radiated Test:

No. 458-18, Sec 2, Fenliao., Linkou Dist.
New Taipei City 244

Taiwan (R.O.C.)

FCC Registration No.: 226631

IC Canada Registration No.: 25563

TAF Accredited NCC Test Lab. No.:3567
TAF 1SO17025 Certification effective period:

6t"-May-2019 to 05t-May-2022
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2.3 Traceability

All measurement equipment calibrations are traceable to NML(Taiwan)/NIST(USA) or where calibration
is performed outside Taiwan, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically in a suitably accredited Calibration Lab.
Additionally all equipment is verified for proper performance on a regular basics using in house
standards or comparisons.

2.5 Measurement Uncertainty

All measurement uncertainty values are shown with a coverage factor of k=2 to indicate a 95% level of

confidence.

Emission Measurement Uncertainty

Parameter Uncertainty

Radiated Emission (9 kHz ~ 30 MHz) +1.15dB
Radiated Emission (30 MHz ~ 200 MHz) +1.32dB
Radiated Emission (200 MHz ~ 1 GHz) +1.31dB
Radiated Emission (1 GHz ~ 18 GHz) +1.53 dB
Radiated Emission (18 GHz ~ 40 GHz) +2.50 dB
Radiated Emission (40 GHz ~ 100 GHz) +1.78 dB
Mains Conducted Emission +1.65dB
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3. General Product Information

3.1 Product Function and Intended Use

The EUT is a 24 GHz surveillance radar short range device (SRD), Intended use is perimiter
survelliance of areas around offices and industrial buildings. Product detects movement of humans, and
objects such as cars, trucks, busses etc. Detected movement can be used as an alarm, for triggering

different events.
For details refer to the User Guide, Data Sheet and Circuit Diagram.System Details and Ratings

Basic Information of EUT

Item EUT information

Kind of Equipment/Test Item Security Radar

Type Identification AXIS D2110-VE
Brand Name Axis Communications

Technical Specification of EUT

Item EUT information

Operating Frequency 24.05 to 24.25 GHz, Central frequency at 24.15GHz
Operation Voltage 24Vdc

Modulation FMCW

Antenna Information Referto 5.1.1

Accessory Device Refer to 4.3
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3.2 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.3 Submitted Documents

- Circuit Diagram

- Instruction Manual

- Rating Label

- Technical Description
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4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The equipment under test (EUT) was configured to measure its maximum emission level. The test modes
were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software

Setup for testing: EUT is modified by manufacturer at a test mode firmware. It can transmit and receive
continuously when powered on.

Test Software None.

The samples were used as follows:

A002988420-001 for fundamental emissions test
A001065458-003 for radiated spurious emissions test
Full test was applied on all test modes, but only worst case was shown.

EUT Configure Applicable To -
Mode Field Strength Of. Radiateq Spurious Mains Conducted Emission Description
Fundamental Emissions Emissions
V \/ V
Note:
1. The EUT had been pre-tested on the positioned of each 3 axis. The worst case was found when position on Y-plane.
2. "-"means no effect.
Field Strength of Fundamental Emissions
X Pre-Scan full test was applied on all test modes, but only worst case was shown.
X Following channel(s) was (were) selected for the final test as listed below.
EUT Configure Mode Available Frequency (GHz) Tested Frequency (GHz)
- 24.05 to 24.25 24.05 - 24.25
Radiated Spurious Emission
XI Pre-Scan full test was applied on all test modes, but only worst case was shown.
X Following channel(s) was (were) selected for the final test as listed below.
EUT Configure Mode | Available Frequency (GHz) | Tested Frequency (GHz)
Tx / Rx
| 24.05 to 24.25 | 24.05 - 24.25

Mains Conducted Emission
X Pre-Scan full test was applied on all test modes, but only worst case was shown.
X Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Available Frequency (GHz) Tested Frequency (GHz)
- 24.05 to 24.25 24.05 - 24.25
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Test Condition

Test Item Ambient Temperature| Relative Humidity Tested by
Field Strength of Fundamental om0 —fao .
Emissions 21~23°C 65~68 % Eagle Tsai
Radiated Spurious Emissions 21~23 °C 65~68 % Eagle Tsai
Mains Conducted Emission 24 °C 38 % Kevin Kuo
4.3 Special Accessories and Auxiliary Equipment
The product has been tested together with the following additional accessories:
Accessory of EUT
None
Support Unit
Radiated Test
No.| Description Brand Model SIN Remark
I/P: 100-240 Vac, 50/60 Hz,
Switching AXIS 1.4 A
A Power Adapter| COMMUNICATIONS FSP040-DAAN2 - O/P: 24 Vdc, 1..57 A MAX
180cm non-shielded cable
with core
1 Lan Cable TUV 10 i 160cm non-shielded cable
wj/o core
2 Notebook HP 15s-du0007TX | CND93662VF -
- | Notebook Lenovo TPO0048A : .
(Setup)
Mains Conducted Test
1 | DCPower GWINSTEK GPS-3303 : :
Supply
2 RJ45 Cable TUV 1 i 10cm non-shielded cable

w/o core

Seite 11 von 22
Page 11 of 22
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4.4 Test Setup Diagram

<Radiated Spurious Emissions mode>

£S 4C Mains

EUT

*Table

<40GHz-110GHz Radiated Spurious Emissions>

EUT

im

h

<Mains Conducted Emission mode>

Ad

)D Mixer

110Vdc, 60Hz

apter A |

Spectrum Analyzer

Notebook




Prifbericht - Produkte
Test Report - Products

A_ TUVRheinland®

Prufbericht - Nr.: CN217T5E(LP0002-24GHz) 001

Test Report No.

Seite 13 von 22
Page 13 of 22

5. Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

Requirement

Use of approved antennas only

According to the manufacturer declaration, the antenna information is as listed below. The antenna is
with no possibility of replacement with a non-approved antenna by the end-user. Therefore, the EUT is
considered to comply with this provision.

Brand Name

Model No.

Antenna Type

Antenna Gain (dBi)

AXIS

D2110-VE

PCB Arrays Antenna

8.5

Refer to EUT photo for details.
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5.1.2 Field Strength of Fundamental Emissions

Limit Refer to LPO002 4.10.2.2 for reference
Kind of Test Site 3m Semi-Anechoic Chamber
Test Setup
Ant. Tower 1-4m
Variable
EUT& . im

Support Unjts

,_I&__I_‘ Turn Table
/

80cmT
L
Ground Plane

Test Receiver

i

For the actual test configuration, please refer to the attached file (Test Setup Photo).




A TUVRheinland®

Prifbericht - Produkte
Test Report - Products

Prufbericht - Nr.:

Test Report No.

CN217T5E(LP0002-24GHz) 001

Seite 15 von 22
Page 15 of 22

Test Instruments

Test Period: 2020/3/13~2020/4/1

Kind of Calibration Calibration
Equipment TG e S Date Due Date
Spectrum R&S FSV40 101112 | 2019/10/15 | 2020/10/15
Analyzer

Pre-Amplifier Agilent 8447D 2727A05146 | 2020/02/17 | 2021/02/16
Pre-Amplifier EMCI EMCO051845SE 980635 2020/02/11 | 2021/02/10
Pre-Amplifier EMCI EMC184045SE 980656 2020/02/11 | 2021/02/10
Bilog Antenna | SCHWARZBECK | VULB-9168 00950 2020/01/20 | 2021/01/19
Horn Antenna ETS-Lindgren 3117 00218929 | 2019/11/27 | 2020/11/26
Horn Antenna | SCHWARZBECK | BBHA 9170 00890 2019/04/12 | 2020/04/11
Loop Antenna EMCI LPAGOO 287 2019/12/20 | 2020/12/19

TestCable | HUBER+SUHNER SU%ZE;EX 800057/4EA | 2019/04/11 | 2020/04/10

TestCable | HUBER+SUHNER SUCS)'ZLEX 802244/4 | 2019/04/11 | 2020/04/10

TestCable | HUBER+SUHNER SUCS)'ZLEX MY37203/4 | 2019/04/11 | 2020/04/10

TestCable | HUBER+SUHNER SU%;E;EX 800897/2EA | 2019/04/11 | 2020/04/10

TestCable | HUBER+SUHNER SU&‘;E;EX 800902/2EA | 2019/04/11 | 2020/04/10

TestCable | HUBER+SUHNER SU&CZ’E;EX 801026/2EA | 2019/04/11 | 2020/04/10

ipec”um Keysight N9010A MY52221334 | 2020/02/10 | 2021/02/09

nalyzer

Harm. Mixer,

20.60 GHa OML WR-19 1601 1801 | 2019/07/01 | 2020/06/30
Hsag_@s“gﬁi“ Keysight / VDI N9O29AV15 | US54250104 | 2019/07/01 | 2020/06/30
Harm. Mixer, .

e 10 Grt Keysight / VDI N9029AVI0 | US53250005 | 2019/07/01 | 2020/06/30
Test Period: 2021/1/25

Kind of Calibration Calibration

Equipment BT e s Date Due Date
Signal Analyzer R&S FSV40 101509 2020/5/5 2021/5/4
HF"S*(')VL'J':C; AC EMCI EMC184045SE 980656 2020/2/11 | 2021/2/9
Horn Antenna | SCHWARZBECK | BBHA 9170 00890 2020/4/13 | 2021/4/12

Microwave HUBER+SUHNER | SUCOFLEX | a00897/2EA | 20203125 | 2021/3/24

Cable 102EA
Microwave HUBER+SUHNER | SUYCOFLEX 1 a00002/2EA | 20203125 | 2021/3/24

Cable 102EA
Microwave HUBER+SUHNER | SUCOFLEX | a61006/2EA | 20203125 | 2021/3/24

Cable 102EA




A TUVRheinland®

Prifbericht - Produkte
Test Report - Products

Prafbericht -Nr..  CN217T5E(LP0002-24GHz) 001 Seite 16 von 22

Test Report No. Page 16 of 22

Test Procedures

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30 MHz ~ 1 GHz) or 1.5 meters (for
above 1 GHz) above the ground at 3 meter chamber room for test. 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 height of antenna 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 quasi-peak detect function and specified bandwidth with
maximum hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also
meets average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi-peak detection (QP) or Peak detection (PK) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3
MHz for Peak detection (PK) at frequency above 1 GHz.

3. All modes of operation were investigated and the worst-case emissions are reported.

4. The Radiated Emissions testing was performed in the X, Y and Z axis orientation. The worst-case
Axis orientation is recorded in this test report.

Test Results
Factor (dB/m) = Antenna Factor (dB/m) + Cable Loss (dB)
Level (dBuV/m) = Reading (dBuV) + Factor (dB/m)

Please refer to Appendix A.




A_ TUVRheinland®

Prifbericht - Produkte
Test Report - Products

Prafbericht -Nr..  CN217T5E(LP0002-24GHz) 001 Seite 17 von 22

Test Report No. Page 17 of 22

5.1.3 Radiated Spurious Emissions

Limit

Radiated emissions which fall in the restricted bands, as defined in LP0O002 (2020): 3.5, must comply
with the radiated emission limits specified in LP0O002 (2020): 3.6.

Emissions radiated outside the specified frequency bands must comply with the radiated emission limits

specified in LP0002 (2020): 3.6.
For the limitation of harmonics emissions, please refer to LP0002 4.10.2.2.

Kind of Test Site 3m Semi-Anechoic Chamber

Test Setup

<Radiated Emissions below 30 MHz>

1m

EUT& 3m
Support Units | -

Turn Table
80 cmT

A1
Ground Plane

Test Receiver

=

O O O @
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<Radiated Emissions 30 MHz to 1 GHz>

Ant. Tower 1-4m

Variable
EUT& [

3m \
- -
Support Unjts ' '

,J\\:L'/Tum Table ’

80cm| W
I
L
Ground Plane
Test Receiver
\ [ |C——1
O O 0O
/Wam] 0 0 0 oy
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | I

Turn Table D -~
Absorber

WAMWTAAA e

Ground Plane

Test Receiver

\_'_I—I

For the actual test configuration, please refer to the attached file (Test Setup Photo).

Test Instruments

Please refer to 5.1.2 Instruments
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Test Procedures

For Radiated Emissions below 30 MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber
room. 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. Parallel (OPEN), perpendicular (CLOSE), and ground-parallel (GROUND) orientations of the antenna
are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case 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 Quasi-Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9 kHz at
frequency below 30 MHz.

2. All modes of operation were investigated and the worst-case emissions are reported.

For Radiated Emissions above 30 MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30 MHz ~ 1 GHz) / 1.5 meters (for
above 1 GHz) above the ground at 3 meter chamber room for test. 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 height of antenna 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 O degrees to 360
degrees to find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with
maximum hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also
meets average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi-peak detection (QP) or Peak detection (PK) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3
MHz for Peak detection (PK) at frequency above 1 GHz.

3. All modes of operation were investigated and the worst-case emissions are reported.

4. The Radiated Emissions testing was performed in the X, Y and Z axis orientation. The worst-case
Axis orientation is recorded in this test report.
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Test Results

Factor (dB/m) = Antenna Factor (dB/m) + Cable Loss (dB)
Level (dBuV/m) = Reading (dBuV) + Factor (dB/m)

Please refer to Appendix A.
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5.2 Mains Emission

5.2.1 Mains Conducted Emission
Limit

Mains Conducted emissions as defined in LPO002 must comply with the mains conducted emission limits.

Kind of Test Site Shielded room
Test Setup
EUT &
Support stand
LISN
80ct
|
Ground plane
Testreceive _,_lml
M“ O & Q e
Test Instruments
Kind of Calibration Calibration
Equipment HENUIEBHITES s =i Date Due Date
EMI Test
Recei R&S ESR7 102109 2019/04/17 2020/04/16
eceiver
Test Software Audix e3 Ver. 9 N/A N/A
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Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/50
uH of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150 kHz to 30 MHz was searched. Emission levels under (Limit — 20 dB)
was not recorded.

Note: The resolution bandwidth and video bandwidth of test receiver is 9 kHz for quasi-peak detection

(QP) and average detection (AV) at frequency 0.15 MHz — 30 MHz.

Test Results

Please refer to Appendix A.
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Appendix A: Test Results of Radiated Emissions & Mains Conducted

Emission Test

Fundamental Emissions

24 GHz Radar

Horizontal_Peak

Vertical_Peak

Tel :-886-2

TUV Rheinland

9179-1399

kou Dist., New Taipei City 244, Taiwan(R.0.C.)

Level (dBuV/m)

Date: 2021-01-25

NCC Class B_PK_24G

NCC Class B_AVG_24G
508"

TUV Rheinland Taiwan Ltd,
No. 45! 8.Sec 2. Fenliao, , Linkou Dist.,New Taipei City 244, Taiwan(R.0.C.)
2172-1000 Fax:-886-2172-13:
TOVRheinland TOVRheinland
.- Level (dBuVim) Date: 2021-01-25 ..
130 130
110 110)
e e
90 90)
NCC Class B_PK_246
70 ; 70
NCC Class B_AVG_ 246

R f : 50

30 30

10 10

23650 23800. 23900. 24000. 24100 24200. 24300, 24400. 24500, 24650 23650
Frequency (MHz)
Read Limit Over APos TPos

Freq Level Level Factor Line Limit Remark Pol/Phase MNote Freq
MHz dBuV/m dBuv dB/m dBuV/m dB cm deg MHz
1 23999.40 48.10 44.11 3.99 74.00 -25.90 172 368 Peak Horizontal 1 23894.20
2 24062.20 103.95 99.98 3.97 127.96 -24.01 172 360 Peak Horizontal 2 24062.20
3 24253.80 55.79 51.89 3.9 74.00 -18.21 172 360 Peak Horizontal 3 24256.20

23800.

dBuv/m

47.10
93.32
49.14

Read

23900.  24000.

Limit

Level Factor Line

dB/m dBuV/m

3.93 74.e0
3.97 127.96
3.89 74.00

éM 00.  24200.

requency (MHz)
Over  APos
Limit
a8 m

-26.90 200
-34.64 200
-24.86 200

24300.  24400.

TPos

64 Peak

64 Peak
64 Peak

24500. 24650

Pol/Phase Note

Vertical
Vertical
Vertical
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CN217T5E(LP0002-24GHz) 001

24 GHz Radar

Horizontal_Average

Vertical_Average

ai TUV Rheinland Taiwan Lid.
No. 18, 2. Linkou Dist..New Taipei City 244, Taiwan(R.0.C.) No. 458-18, Se enli kou Dist., New Taipei City 244, Taiwan(R.0.C.)
g Tel 2172~ 886-2172-1322 g Tel:+886-2172-1000 Fax:-886-2172-1322
TOVRheinland TUVRheinland
130Level (dBuvim) Date: 2020-03-13 430Level (dBuVim) Date: 2020-03-13
120| 120|
100| 100|
80 NCC Class B(3.10)_PK 80| NCC Class B{3.10)_PK
60 2 60
2
40| 1 40| 1 3
20 20
23650 23800. 23900. 24000. 24100. 24200. 24300. 24400.  24500. 24650 23650 23800. 23900. 24000. 24100. 24200. 24300. 24400. 24500. 24650
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Freq Level Level Factor Line Limit Remark Pol/Phase
MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg
1 24000.000 36.54 32.55 3.99 54.00 -17.46 218 78 Average  HORIZONTAL 1 23695.200 36.49 32.66 3.83 54.00 -17.51 121 33 Average  Vertical
2 24062.400 59.52 55.55 3.97 107.96 -48.44 218 78 Average  HORIZONTAL 2 24062.400 50.45 46.48 3.97 107.96 -57.51 121 33 Average  Vertical
3 24250.000 36.77 32.87 3.90 54.00 -17.23 218 78 Average HORIZONTAL 3 24340.200 36.54 32.60 3.94 54.00 -17.46 121 33 Average Vertical

Refer to report no. 60360049 001 APPENDIX D.




Prifbericht - Nr.:
Test Report No.

CN217T5E(LP0002-24GHz) 001

A TUVRheinland®

Seite A3 von A12
Page A3 of A12

Spurious Emissions, Tx Mode, 9kHz ~ 30MHz

24 GHz Radar

OPEN_9kHz~150kHz

OPEN _150kHz~30MHz

JAY

TOVRheinland

o1 :+886-21 72—

Linkou Dist. . New Taipei City 244, Taiwan(R.0.C.)
6-2172-1322

886

L

TUVRheinland

Level (dBuV/m)

TUV Rheinland Taiwan Lid,

1:-886-2172-1000 Fax:-886-2172-

enl New Taipei City 244, Taiwan(R.0.C.)

kou Dist.
1309

Date: 2020-03-13 Level (dBuV/m)

Date: 2020-03-13

130, 13
120] 120|
lass B(3.10)_PK
100] 100|
1
80| 80|
2
(
60 % 60 .
¢ s » - 4
40] 40| T
20| 20
0.009 0.15 0.15 3. 5. 7 9. 1. 13 15 17. 19. 21. 23. 25 27.  29.30
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Freq Level Level Factor Line Limit Remark Pol/Phase
MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg

1 0.011 82.43 4.42 78.01 126.51 -44.08 100 285 QP vertical 1 0.368 61.48 12.45 49.83 96.29 -34.81 100 306 QP vertical
2 0.031 71.04 ©.66 70.38 117.72 -46.68 100 81 QP vertical 2 7.986 50.04 11.97 38.07 69.50 -19.46 100 289 QP vertical
3 0.056 63.39 -8.85 64.24 112.67 -49.28 100 156 QP vertical 3 11.451 49.20 11.95 37.25 69.50 -20.30 100 289 QP vertical
4 0.879 59.36 -1.97 61.33 109.62 -50.26 100 246 QP vertical 4 20.114 48.57 12.33 36.24 69.50 -20.93 100 163 QP vertical
5 0.107 56.55 -2.29 58.84 107.01 -50.46 100 57 QP vertical 5 21.770 48.88 12.96 35.92 69.50 -20.62 100 126 QP vertical
6 0.122 55.76 -2.23 57.99 105.89 -50.13 100 325 QP vertical 6 29.696 51.43 12.40 39.03 69.50 -18.07 160 346 QP vertical

Refer to report no. 60360049 001 APPENDIX D.
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Spurious Emissions, Tx Mode, 30MHz ~ 1GHz

24 GHz Radar

Horizontal

Vertical

Taiwan(R. 0.C. )

.. New Taipei City 244,
5

TUV Rheinland
45818,

wan
nl

Fer
1000 Fa

Ltd.

iao, , Linkou Di
1x:-886-217

New Taipei City 244, Taiwan(R.0.C.)

g Tel: 88 g Tol : 886 72
TOVRheinland TOVRheinland
o Level (dBuV/m) Date: 2020-03-13 oo Level (dBuVim) Date: 2020-0313
70 70
60 60
NCC Class B(3.10)_PK NCC Class B(3.10)_PK
50) 50
& |
It 3
40| r? 5
30
20
10
30 100, 200. 300. 400. 500. 600. 700. 800. 900. 1000 30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Freq Level Level Factor Line Limit Remark Pol/Phase
MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg
1 185.588 35.63 43.44 -7.81 43.50 -7.87 200 79 QP horizontal 11 375.029 44.92 48.50 -3.58 46.00 -1.08 160 0 Qp vertical
2 375.029 37.73 41.31 -3.58 46.60 -8.27 200 299 QP horizontal 2 400.055 38.68 41.86 -3.18 46.00 -7.32 126 e Qr vertical
3 400.055 31.92 35.10 -3.18 46.00 -14.08 200 115 QP horizontal 31 500.062 41.53 43.40 -1.87 46.00 -4.47 126 e QP vertical
4 500.862 32.55 34.42 -1.87 46.00 -13.45 200 63 QP horizontal 4 625.895 35.04 34.60 ©0.44 46.00 -10.96 100 63 QP vertical
5 624.998 32.47 32.803 0.44 46.00 -13.53 100 144 QP horizontal 5 875.864 36.79 33.10 3.69 46.00 -9.21 138 e QP vertical
6 900.090 35.56 31.50 4.06 46.00 -10.44 200 79 QP horizontal 6! 900.090 43.96 39.90 4.06 46.00 -2.04 152 342 QP vertical

Refer to report no. 60360049 001 APPENDIX D.
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Spurious Emissions, Tx Mode, 1GHz ~ 40GHz

24 GHz Radar
Horizontal Vertical

TV Rheinland Tai

; TV Rheinland Taixan Ltd.
No. 458-18, a0, , Linkou Dist., New Taipei City 244, Taiwan(R.0.C.) No. 458-18. Fenliao. , Linkou Dist.,New Taipei City 244, Taiwan(R.0.C.)
:: Tel:-886-21 1000 Fax:-886-2172-1322 :: Tel:-886-21 1000 Fax:+886-2172-1322
TOVRheinland TOVRheinland
4agLevel (@Buvim) Date: 2020-03-13 420Level (4Buvim) Date: 2020-03-13
110) 110
90 90
NCC Class B(3.10)_PK NCC Class B(3.10)_PK
70 70
2
50| | 50| |
30 30
10 10
1000 4000.  8000. 12000 16000.  20000. 24000. 28000. 32000. 36000. 40000 1000 4000.  8000. 12000. 16000. 20000 24000. 28000. 32000. 36000. 40000
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Freq Level Level Factor Line Limit Remark Pol/Phase

MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg
1 112031.726 53.53 53.55 -0.02 54.00 -0.47 200 340 Average horizontal 1

1124.674 46.27 66.68 -20.41 54.00 -7.73 336 360 Average vertical
2 12031.720 58.49 58.51 -0.02 74.00 -15.51 200 340 Peak horizontal 2

1124.674 50.38 70.79 -20.41 74.00 -23.62 336 360 Peak vertical

Refer to report no. 60360049 001 APPENDIX D.
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Spurious Emissions, Rx Mode, 9kHz ~ 30MHz

24 GHz Radar

OPEN_9kHz~150kHz

OPEN _150kHz~30MHz

Linkou Dist. . New Taipei City 244, Taiwan(R.0.C.)
2172-1322

TOVRheinland

430Level (dBuvim)

ist.. New Taipei City 244, Taiwan(R.0.C.)

Date: 2020-03-13 Level (dBuV/m)

Date: 2020-03-13

13

120] 120|

ICC Class B_PK
100] 100|
4
80| 2 80|
60 Mhasibingoe) 3 60| \
renldontt "

40] 40|

20| 20
0.009 0.15 0.15 3. 5. 7 9. "

Frequency (MHz)
Read Limit Over APos TPos Read

Freq Level Level Factor Line Limit Remark Pol/Phase Freq Level Level Factor
MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg MHz dBuV/m  dBuV  dB/m
1 0.013 80.83 3.74 77.09 125.46 -44.63 100 4 QP vertical 1 0.431 59.57 11.7@ 47.87
2 0.026 73.15 1.64 71.51 119.38 -46.23 100 324 QP vertical 2 2.499 50.90 12.44 38.46
3 0.046 64.93 -1.06 65.99 114.29 -49.36 100 239 QP vertical 3 8.380 49.96 11.99 37.97
4 0.883 59.59 -1.46 61.05 109.26 -49.67 100 o QP vertical 4 15.523 50.20 12.57 37.63
5 0.104 56.67 -2.36 59.03 107.27 -50.60 100 34 QP vertical 5 20.860 48.88 12.79 36.09
6 0.127 54.13 -3.55 57.68 105.51 -51.38 100 146 QP vertical 6 22.845 48.34 12.71 35.63

13. 15 7.
Frequency (MHz)

Limit
Line

dBuV/m

94.
69.
69.
69.
69.
69.

92
50
50
50
50
50

Over
Limit

-35.
-18.
-19.
-19.
-20.
-21.

54

19. 21, 23. 25 27.  29.30
APos  TPos
Remark Pol/Phase
cm deg
100 152 QP vertical
100 22 QP vertical
100 346 QP vertical
100 132 QP vertical
100 336 QP vertical
160 129 QP vertical

Refer to report no. 60360049 001 APPENDIX D.
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Spurious Emissions, Rx Mode, 30MHz ~ 1GHz

24 GHz Radar

Horizontal

Vertical

JAY

TOVRheinland

244, Taiwan(R.0.C.)

.. New Taipei City
Tel:-88 2

A

TOVRheinland

o Level (dBuVim)

TUV Rheinland
45818,

wan Ltd,
nliac

Fenl ia
1000 Fax:-886-

nkou Di

N7

New Taipei City 244, Taiwan(R.0.C.)

Date: 2020-03-13 Level (dBuV/m)

Date: 2020-03-13

70 70
60| 60|
NCC Class B_PK NCC Class B_PK
50) 50 i
40 2 1 40| =
1 - e

30 g Loy 30 o

o b WWWM s

10| 10|

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000 30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Freq Level Level Factor Line Limit Remark Pol/Phase
MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg

1 99.937 29.18 40.25 -11.07 43.50 -14.32 200 268 QP horizontal 1! 375.029 44.92 48.50 -3.58 46.00 -1.88 160 360 QP vertical
2 185.879 36.28 44.12 -7.84 43.50 -7.22 200 57 QP horizontal 2 400.055 38.49 41.67 -3.18 46.60 -7.51 126 360 QP vertical
3 375.029 38.71 42.29 -3.58 46.00 -7.29 200 265 QP horizontal 31 499.965 41.53 43.40 -1.87 46.00 -4.47 126 360 QP vertical
4 499.965 33.54 35.41 -1.87 46.00 -12.46 200 271 QP horizontal 4 624.998 34.61 34.17 0.44 46.00 -11.39 100 55 QP vertical
5 624.998 32.85 32.41 0.44 46.00 -13.15 300 74 QP horizontal 5 699.979 34.20 32.86 1.34 46.00 -11.80 130 360 QP vertical
6 900.098 35.35 31.29 4.06 46.00 -10.65 400 47 QP horizontal 6 ! 900.090 43.96 39.90 4.86 46.00 -2.04 152 360 QP vertical

Refer to report no. 60360049 001 APPENDIX D.
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Spurious Emissions, Rx Mode, 1GHz ~ 40GHz

24 GHz Radar

Horizontal

Vertical

JAY

TOVRheinland

wan Ltd.
f Linkou

TV Rheinland Tai
1000 Fax:-886-21

L

TOVRheinland

.. New Taipei City 244,

Taiwan(k.0.C. )

wan Ltd,
enl iac
Fax:-886-2

\ Rheinland
38-18

3 ¥
1:-886-2172-1000

Dist. . New Taipei City 244,
399

244, Taiwan(R.0.C.)

430Level (dBuvim) Date: 2020-03-13 430Level (dBuVim) Date: 2020-03-13
120| 120|
100| 100|
80) NCC Class B_PK 80 NCC Class B_PK
4 6 8
60 ] 60| iy
B
40| 40|
20 20
1000 4000.  8000.  12000. 16000.  20000. 24000. 28000. 32000. 36000. 40000 1000 4000.  8000. 12000. 16000. 20000. 24000. 28000. 32000. 36000. 40000
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Freq Level Level Factor Line Limit Remark Pol/Phase
MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg MHz dBuV/m  dBuV  dB/m dBuV/m dB cm deg
1 1770.769 47.83 64.62 -16.79 74.00 -26.17 300 110 Peak horizontal 1 1124.674 46.85 66.68 -19.83 54.80 -7.15 336 360 Average vertical
2 3500.083 45.64 57.48 -11.84 74.00 -28.36 200 0 Peak horizontal 2 1124.674 50.96 70.79 -19.83 74.00 -23.04 336 360 Peak vertical
3 112031.720 53.53 53.55 -0.02 54.00 -0.47 200 340 Average horizontal 3 1399.522 41.28 60.18 -18.90 54.00 -12.72 383 360 Average vertical
4 12031.720 58.49 58.51 -0.02 74.00 -15.51 200 340 Peak horizontal 4 1399.522 51.67 70.57 -18.90 74.00 -22.33 383 360 Peak vertical
5 39718.290 44.32 28.68 15.64 54.00 -9.68 100 @ Average horizontal 5 2000.222 33.38 48.51 -15.13 54.00 -20.62 103 360 Average vertical
6 39718.290 58.21 42.57 15.64 74.68 -15.79 100 @ Peak horizontal 6 2000.222 51.52 66.65 -15.13 74.80 -22.48 183 360 Peak vertical
7 39779.91@ 44.68 28.96 15.72 54.80 -9.32 200 135 Average vertical
8 39779.910 58.50 42.78 15.72 74.00 -15.50 200 135 Peak vertical

Refer to report no. 60360049 001 APPENDIX D.
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Spurious Emissions, Tx Mode, 40GHz ~ 50GHz

24 GHz Radar

Peak

Average

[ Keysight Spectrum Analyzer - Swept SA

Marker 1 45.800000000000 GHz
PNO: F

Ref -8.00 dBm

R TR eP W

‘Start 40,000 GHz
#Res BW 1.0 MHz

Lot o Trig: Free Run AvglHold:>100/100
-
IFGain:Low

#VBW 1.0 MHz

[ Keysight Spectrum Analyzer - Swept SA

Marker 1 45.800000000000 GHz
PNO: Fast Ly
IFGain:Low

Avg Type: Log-Pwr

NextPeak|

Mkr1 45.80 GHz

-79.753 dBm Ref -8.00 dBm

Next Pk Right

Next Pk Left

il

Marker Delta

Start 40.000 GHz

Stop 50.000 GHz
#Res BW 1.0 MHz

Sweep 1.667 ms (1001 pts)

sTATUS

Trig: Free Run

#VBW 1.0 MHz*

Avg Type: RMS
Avg|Hold:>100100

Mkr

45.80 GHz
8.142 dBm

1
8

Trace Average

VIawBIarl(.
Trace On

Stop 50.000 GHz
Sweep 15.60 ms (1001 pts)|

sTaTUS

Refer to report no. 60360049 001 APPENDIX D.
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Spurious Emissions, Tx/Rx Mode, 50GHz ~ 75GHz
24 GHz Radar
Peak Average

[ Keysight Spectrum Analyzer - Swept SA [ Keysight Spectrum Analyzer - Swept SA

Marker 1 66.775000000000 GHz . ) Avg Type: Log-Pwr
PNO: Fost (gt E
o) Trig: FreeRun AvglHold:>100/100

IFGain:Low

Marker 1 66.775000000000 GHz ) ) Avg Type: RMS
PNO: Fast Ly TTIG: :
+ Trig: FresRun Avg|Hold:>100100

D IF Gain:Low
Mkr1 66.775 GHz

Ref -8.00 dBm -92.461 dBm Ref -8.00 dBm

Trace Average

VIawBIarl(.

1
Trace On

TSR T PR SRUVPPRFRRPNURAPOR SSETOR WY WAPI Y BT AT RSP ST IR (S0 SR TR RO OPY

.1

‘Start 50.00 GHz Stop 75.00 GHz

#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.067 ms (1001 pts)
usa s |

Start 50.00 GHz Stop 75.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz* Sweep 38.93 ms (1001 pts)|
a sTaTuS

Refer to report no. 60360049 001 APPENDIX D.
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Spurious Emissions, Tx/Rx Mode, 75GHz ~ 110GHz
24 GHz Radar
Peak Average

[ Keysight Spectrum Analyzer - Swept SA =] [ Keysight Spectrum Analyzer - Swept SA

Marker 1 81.370000000000 GHz . Avg Type: Log-Pwr Marker 1 81.370000000000 GHz . Avg Typs: RMS
PNO: Fost (gt : PNO: Fast Ly TTIG: :
o) Trig: FreeRun AvglHold:>100/100 ¥ + Trig: FresRun Avg|Hold:>1001100

IFGain:Low o IFGain:Low

NextPeak
Ref -8.00 dBm -92.397 dBm Ref -8.00 dBm -102.03
Next Pk Right

Next Pk Left Trace Average

Marker Delta

VIawBIarl(.
Trace On

1

Bttt B et P s i A T e B WA ot A B b |

‘Start 75.00 GHz Stop 110.00 GHz Start 75.00 GHz Stop 110.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz 7 ms (1001 pts)| #Res BW 1.0 MHz #VBW 1.0 MHz* Sweep 54.67 ms (1001 pts)|
s a sTaTuS

Refer to report no. 60360049 001 APPENDIX D.
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Mains Conducted Emission, 150kHz ~ 30MHz

(Line) (Neutral)
TUV Rheinland Taiwan Ltd. . o TUV Rheinland Taiwan Ltd. .
11F., No. , Sec.4 Bade Road. Songshan Dist, Taipei City 105 11F., Nao. . Sec.4 Bade Road. Songshan Dist, Taipei City 103
Tel:+886-2172-7000 Fax:+886-2528-0018 Tel:+886-2172-T000 Fax:+886-2528-0018
TUVHhe[nlasd TGVHhe{nlagd
- Level (dBuv) Date: 2020-05-14 Time: 10:34:27 o Level (dBuv) Date: 2020-05-14 Time: 10:37:50
70| 70|
[ [
60l NCC Class BC (Qp) 60l NCQ Class B C (@p)
sl NCC Class B Conduction(av) ol NCC Class B Conduction(AV)
3
40| 40 |
sl L etk - L gt L e iwmw
)
W # iy
2 i v £ " [ Ll W,JEM ) P,
U‘MW PR W’\% W’\mw | G I AT
il h il i
045 0.2 0.5 2 10 20 30 045 0.2 05 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
Trace: 1 Trace: 1
Read Limit  Over Read Limit  Over
Freq Level Factor Level Line Limit Remark Note Freq Level Factor Level Line Limit Remark Note
MHz  dBuV dB  dBuv  dBuv dB MHz  dBuV dB  dBuV  dBuV dB
1 8.163 22.88 9.61 31.61 65.30 -33.69 QP 1 ©.178 23.88 9.62 32.78 64.59 -31.89 QP
2 @.163 7.12 9.61 16.73 55.30 -38.57 Average 2 ©.178 12.61 9.62 22.23 54.59 -32.36 Average
3 8.391 18.19 9.62 27.81 58.85 -38.24 QP 3 ©.589 27.17 9.63 36.88 56.08 -19.20 QP
4 8.391 10.85 9.62 20.47 48.85 -27.58 Average 4 0.589 23.57 9.63 33.20 46.00 -12.80@ Average
5 9.600 33.15 9.62 42.77 56.00 -13.23 QP 5 0.643 35.50 9.63 45.13 56.00 -10.87 QP
6 0.688 30.83 9.62 40.45 46.00 -5.55 Average 6 ©.643 32.88 9.63 42.43 46.88 -3.57 Average
7 @8.643 35.44 9.62 45.86 56.00 -18.94 QP 7 1.181 22.81 9.63 31.64 56.88 -24.36 QP
8 8.643 31.96 9.62 41.58 46.00 -4.42 Average 8 1.181 13.78 9.63 23.41 46.00@ -22.59 Average
9 2.064 19.78 9.64 29.42 56.00 -26.58 QP 9 2.77@ 21.42 9.66 31.98 56.8@ -24.92 QP
1o 2.064 9.23 9.64 18.87 46.00 -27.13 Average 10 2.776 11.32 9.66 20.98 46.00 -25.02 Average
1 11.753 15.45 9.75 25.20 68.00 -34.83 QP 1 11.294 16.41 9.75 26.16 68.8@ -33.84 QP
12 11.753 9.89 9.75 19.64 58.080 -38.36 Average 12 11.294 18.79 9.75 208.54 50.0@ -29.46 Average
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